
NAVIGATING THE FUTURE OF LANGUAGE EDUCATION: 
FROM GENERATIVE AI TO CYBER-PHYSICAL LEARNING







China9s AI aspirations will fuel economy, drive investment into the trillions of dollars: McKinsey. South China Morning Post. November 29, 2023





The Potentially Large Effects of Artificial Intelligence on Economic Growth (Briggs/Kodnani). 26 March, 2023
https://www.key4biz.it/wp-content/uploads/2023/03/Global-Economics-Analyst_-The-Potentially-Large-Effects-of-Artificial-
Intelligence-on-Economic-Growth-Briggs_Kodnani.pdf

https://www.key4biz.it/wp-content/uploads/2023/03/Global-Economics-Analyst_-The-Potentially-Large-Effects-of-Artificial-Intelligence-on-Economic-Growth-Briggs_Kodnani.pdf
https://www.key4biz.it/wp-content/uploads/2023/03/Global-Economics-Analyst_-The-Potentially-Large-Effects-of-Artificial-Intelligence-on-Economic-Growth-Briggs_Kodnani.pdf


Report on Manpower Projection to 2027: The Government of the Hong Kong Special 

Administrative Region December 2019 





Figure 4.3 reports 
business 
expectations for the 
evolution of the 
importance of skills 
to their workers in 
the next five years. 

Importance of 

communication 

/ language skills 

(implicitly or 

explicitly)





What is language education at the HE level? 
Should it be value-based, competency-based, proficiency-based, or a harmonious 

combination of these?



Future of work

Technological skills: such as digital literacy, 
coding, data analysis, artificial intelligence, etc. 

Social skills: such as communication, 
collaboration, empathy, intercultural 
understanding, etc. 

Higher cognitive skills: such as critical 
thinking, creativity, problem-solving, learning to 
learn, etc. 

• http://oecd.org

• http://weforum.org

• http://unesco.org
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McKinsey Global Institute

McKinsey: Which skills will be needed for the 

future of work? | World Economic Forum 

(weforum.org)

https://www.weforum.org/agenda/2021/06/defining-the-skills-citizens-will-need-in-the-future-world-of-work/
https://www.weforum.org/agenda/2021/06/defining-the-skills-citizens-will-need-in-the-future-world-of-work/
https://www.weforum.org/agenda/2021/06/defining-the-skills-citizens-will-need-in-the-future-world-of-work/


Defining Education 4.0: A Taxonomy for the Future of Learning: White Paper (January, 2023)

https://www3.weforum.org/docs/WEF_Defining_Education_4.0_2023.pdf

https://www3.weforum.org/docs/WEF_Defining_Education_4.0_2023.pdf


Some concerns in a growing AI-driven environment



The Guardian. (2023, May 2). 8Godfather of AI9 Geoffrey Hinton quits Google and warns over 
dangers of misinformation. 

https://www.theguardian.com/technology/2023/may/02/geoffrey-hinton-godfather-of-ai-quits-

google-warns-dangers-of-machine-learning 

https://www.theguardian.com/technology/2023/may/02/geoffrey-hinton-godfather-of-ai-quits-google-warns-dangers-of-machine-learning
https://www.theguardian.com/technology/2023/may/02/geoffrey-hinton-godfather-of-ai-quits-google-warns-dangers-of-machine-learning


Council of the European Union. Analysis and Research Team. ChatGPT in the Public Sector – overhyped or overlooked? 24 April 2023.



Council of the European Union. Analysis and Research Team. ChatGPT in the Public Sector – overhyped or overlooked? 24 April 2023.
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Bias built into data / AI-induced bias



Courtesy of Esme Anderson, CEI, HKUST



More diverse with 

human-in- the loop

Custom Instructions

Recognizes 

complexity of 

the question









The Role of AI in 
Language 
Education

• AI has the potential to 
personalize learning experiences

• AI can provide instant feedback 
to learners







Metacognition
Thinking about the right way of thinking about a problem

https://thirdspacelearning.com/blog/7-steps-eef-metacognition-primary-classroom-maths/



Role of Metacognition 

in Language Education

• Metacognition is the process of thinking about one's 

own thinking and learning processes.

• It can help learners to develop effective strategies for 

acquiring and using language skills.

• By reflecting on their own learning processes, learners 

can identify areas where they need to improve.

• Developing strategies to address these challenges can 

improve language learning outcomes.



Meta-Intelligence
❑Meta-emotion: This refers to the ability to be self-aware and develop a finely 

sensitive awareness of how one feels, as well as how others feel, and how these 
impact upon knowing and learning.

❑Meta-contextual awareness: This refers to the ability to develop an awareness of 
our interactions with the world, including our social interactions, physical and 
mental abilities as we move through different settings, interactions, and 
experiences.

❑Meta-cognition: This refers to the ability to think about one's own thinking and 
learning processes. It involves being aware of one's own cognitive strengths and 
weaknesses, as well as strategies for learning and problem-solving.

❑Meta-knowledge: This refers to knowledge about one's own knowledge and 
understanding of a particular subject or domain. It involves being aware of what 
you know (and don't know) about a topic, as well as how that knowledge is 
organized and connected.

[Adapted from] Luckin, R. et al. (2022) Empowering educators to be AI-ready. Computers and Education: Artificial Intelligence. 





Speculation and perceived implications



Current study (mid Oct to early Nov 2023)



Sample description (N=680)

Percentage 

Gender

Female 35.59

Male 61.62

Prefer not to say 2.79

Place of origin  

HK 30.15

Mainland China 60.88

Others   8.97

Primary discipline

Science       25.59

Engineering         39.41

Business studies          14.26

Humanities & Social sciences         7.35

Interdisciplinary studies/others      13.38

Level of study

Research postgraduate        40.15

Taught postgraduate        14.71

Undergraduate        45.15

Campus

Clear Water Bay         59.26

Guangzhou         40.74



Descriptive statistics: self-reported impact 

neutral/disagree

13.53%

somewhat agree     

44.85%

strongly agree         

41.62%

<ChatGPT contributes positively to learning outcomes=

Strongly 

disagree

12.88%

Somewhat disagree

30.37%

Neutral

31.63%

Somewhat agree

25.12%

<ChatGPT reduces opportunities for thinking=



The Problem

How do I know if AI is 

influencing how I plan, 

monitor, and evaluate 

my approaches to 

solving a problem?



Some questions …

1. How do self-regulatory strategies manifest when students engage 
with GenAI chatbots for problem-solving tasks?

2. What changes occur in students9 self-regulatory strategies as a 
result of using GenAI chatbots?

3. How do students9 self-regulatory strategies guide their decisions to 
utilize or disregard GenAI chatbot9s assistance during problem-
solving tasks?



Another current study

Liu, Y., Park, J., McMinn, S (2024) Using Generative Artificial Intelligence/ChatGPT 

for academic communication: Students9 perspectives



Students’ attitude towards the usefulness of GenAI for learning academic communication skills

Liu, Y., Park, J., McMinn, S (2024) Using Generative Artificial Intelligence/ChatGPT for 

academic communication: Students9 perspectives



Perceived usefulness of feedback for improving academic communication skills

Liu, Y., Park, J., McMinn, S (2024) Using Generative Artificial Intelligence/ChatGPT for 

academic communication: Students9 perspectives



Students’ attitude toward the importance of considering the use of GenAI in designing assessment tasks

14

Not at all important  

3%

74

Slightly important  

16%

159

Moderately important  

33%

157

Very important  

33%

71

Extremely important  

15%

Liu, Y., Park, J., McMinn, S (2024) Using Generative Artificial Intelligence/ChatGPT for 

academic communication: Students9 perspectives





Cyber-Physical Learning as a form of joint and seamless learning by 

physical students who are physically present in class and by cyber students 

who are participating from remote off-campus locations, but who are 

represented in the physical class via technological means. Cyber-Physical 

Learning also encompasses the learning and teaching interactions among 

physical students, cyber students, and physical or cyber instructors.

A WHITE PAPER ON CYBER-PHYSICAL LEARNING

https://www.sutd.edu.sg/SUTD/media/SUTD/LSL_WhitePaper_Cyber-physical-Campus-Higher-Education.pdf



The Potential of 
Cyber-Physical 
Learning in Language 
Education



How We Became Posthuman: Virtual Bodies in Cybernetics, Literature, and Informatics by N. Katherine Hayles

Hayles challenges the traditional notion of the 
human being as an autonomous entity, arguing 

that we are deeply intertwined with the 
technological systems that surround us.



It is important to note 

that technological determinism or 

technological somnambulism should 

be avoided.

Franklin shows us how technology is, in fact, a practice: it 

<includes activities as well as a body of knowledge, 
structures as well as the act of structuring. [...] one might 

think of technology as ways of doing something=.
-- Franklin (1992 )The Real Word of Technology



Posthumanism starts with bodies and minds 
extending past biological limits.



Is this a hint of a 

posthuman world?

Some have a vision that AI could potentially transform us into beings that are 
significantly different from our current understanding of <human,= perhaps beings 

with enhanced cognitive functions, extended lifespans, or entirely new forms of 
consciousness.

Is this a realistic vision?



Transhumanism accelerates innovation to change how 
we are: AI and technology perfect our minds and our 
bodies to make us better, though not fundamentally 

different.

How is this different from 

being posthuman?



Both concepts share a focus on transcending 
biological limits but differ in their depth and 

scope of inquiry and transformation.



rewind

When did transhuman 

activity begin?



Textile :: Technology :: Text

<Text= comes from the Latin <textus,= meaning 
<woven fabric, web, structure,= and from 
<texere,= meaning <to weave=.



Writing, as a 

technology, augmented 

human cognitive 

capabilities 

If writing augmented human 

cognitive capabilities, what 

can AR, VR, and AI do?



I fell in love with 

AI Samantha!!



Enhancing human predictive capabilities is a significant potential 
application. This could involve direct augmentation (like AI-assisted 

decision-making) or indirect benefits (like using AI to forecast complex 
scenarios in economics, climate, etc.).



Is Science 

Fiction that far 

off?



https://www.youtube.com/watch?v=Ddk9ci6geSs

J.A.R.V.I.S. empowers Tony Stark to be Iron Man



A WHITE PAPER ON CYBER-PHYSICAL LEARNING

https://www.sutd.edu.sg/campusX#:~:text=At%20SUTD%2C%20we%20see%20cyber-

physical%20learning%20as%20a,represented%20in%20the%20physical%20class%20via%20technological%20means.















NO

YES



AI Literacy & Critical 
Thinking: Survival Skills 
for a Changing World

This course explores how artificial intelligence (AI) will impact society and the 
economy. It covers key topics such as ethics, social justice, and the benefits 
and existential risks of AI. Throughout the course, students will learn about AI 
through using AI to complete various tasks.

Designed by Prof. Joon Nak Choi & Dr. Sean McMinn



Winne and Baker (2013): <the process of 
learning is a temporal success of states.=

Learners: 

(1) Scan their environment to identify 
attributes of a task

(1) Also resources & constraints they view as 
affecting that task 

(2) Set goals to complete the task

(3) Carry out the task

(4) Review outcomes of work on the task



The metacognitive process 

in which learners actively 

plan, monitor, evaluate, and 

adapt their cognitional, 

emotional, motivational, and 

behavioural aspects of 

learning.

(Schunk & Greene, 2017)



You're playing a video game where 

you have to make choices that 

affect your character's future—like 

choosing gear, taking on quests, or 

deciding which skills to level up.



❑ Sensory Information

❑ Prediction Error

❑ Action / Choice

❑ Predicted Value

❑ Outcome

❑ Confidence

❑ Update of Predicted 

Value



Being aware of the 

information you're 

receiving is a key 

part of 

metacognition. 

You're recognizing 

what you know and 

what you're seeing.

Assessing the 

potential outcome 

of your actions 

requires you to 

predict and think 

ahead, a key 

metacognitive skill.

You're setting goals 

and expectations, a 

vital step in self-

regulated learning, 

to guide your 

actions.

This is the execution 

phase in self-

regulated learning, 

where you enact 

your plan and 

strategies.

System 1 (thinking fast) processes sensory 

info quickly, but System 2 (thinking slow) 

assesses it for accuracy.

Errors alert System 2 that the fast, instinctive 

responses from System 1 may need 

reevaluation.



Making choices is 

where you apply 

your metacognitive 

skills to decide on a 

course of action.

Recognizing when 

things don't go as 

expected is crucial 

for metacognition. 

You're evaluating 

your understanding 

and adjusting.

When your actions 

don't lead to 

expected results, 

you're prompted to 

change strategies, 

which is an 

essential part of 

self-regulation.

It's the starting 

point for self-

regulated learning, 

as you gather data 

to inform your 

decisions.

Choices can be made rapidly by System 1 or 

thoughtfully by System 2, metacognition 

helps decide which to trust.

System 1 can make quick predictions, but 

System 2 can provide a deeper analysis for 

more complex decisions.



Observing the 

outcome helps you 

gauge the 

effectiveness of 

your decision-

making process.

Metacognition 

involves being 

aware of your own 

confidence levels, 

which affect 

decision-making.

Confidence 

influences how you 

regulate your 

efforts and 

persistence in 

learning tasks.

Reflecting on the 

results is a part of 

self-regulation, 

where you evaluate 

the success of your 

learning strategies.

Outcomes are initially processed by System 1 

(quick judgment) but often reviewed by 

System 2 for deeper understanding.

Confidence can stem from both systems; 

System 1 might feel it, System 2 confirms it.



Adjusting your 

expectations based 

on new information 

is a metacognitive 

process to improve 

future predictions.

This reflects the 

metacognitive 

ability to intuitively 

select the best 

option based on 

prior learning and 

experiences.

It's the ability in 

self-regulated 

learning to make 

quick, informed 

decisions as a result 

of past reflective 

practices.

Self-regulated 

learning requires 

you to update your 

strategies based on 

the outcomes, 

adapting your 

learning process.

System 2 revises the strategies based on new 

information, which System 1 will later use 

instinctively.

The culmination of learned experiences that 

System 1 can use quickly, honed and verified 

by the reflective nature of System 2.



Role of Expertise
How does experience & specialized knowledge affect metacognition?

https://knowledgeone.ca/develop-your-metacognitive-skills/

Expertise affects each step in this 

process (i.e., Bloom’s Taxonomy)



Learning experiences and assessing 

outcomes should be a process



Thank you

Sean McMinn

smcminn@ust.hk

mailto:smcminn@ust.hk

