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Generative artificial intelligence

Generating data* 
in response to prompts

*text, image, video, program code



Generative artificial intelligence

Many debates to sensemake uncertainty 
linked to generative AI



https://tech.ed.gov/ai-future-of-teaching-and-learning/ https://tech.ed.gov/ai-future-of-teaching-and-learning/



Today’s talk

What are promises, concerns, and 
needs for education in the age of AI? 



Key takeaway 1

Much promise for guiding, teaching 
support, and assessment/feedback  



Key takeaway 2

Significant concerns about reliability, 
bias, workload, and consent



Key takeaway 3

Transition from commentaries to 
research to understand implications



PROMISE – CONCERN – NEED – FINAL REMARKS



Large language models for 
guiding and tutoring
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Singer, N. (2023, June 8). Not Just Math Quizzes: Khan Academy’s Tutoring Bot Offers Playful Features. The New York Times. 
https://www.nytimes.com/2023/06/08/business/khanmigo-tutor-chat.html

https://www.khanacademy.org/khan-labs

Student tutoring

Creativity support

https://www.nytimes.com/2023/06/08/business/khanmigo-tutor-chat.html


Large language models for 
content generation and teaching support
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Support content 
developers and 

learning 
designers

Bakharia, A. (2023). Teaching with AI: prompt engineering, Invited talk at AI & Education Futures 
Conferencehttps://docs.google.com/presentation/d/1fjn6TI3tmvjQgYij4RMAOzGoGX-3MQ0E/edit#slide=id.p29



Large language models for 
automated feedback
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Pormise

Large language models provide 
feedback on written products

Dai, W., Lin, J., Jin, H., Li, T., Tsai, Y-S., Gašević, D., Chen, G. (2023). Can large language models provide feedback to students? A case study on ChatGPT. In
Proceedings of the 23rd IEEE International Conference on Advanced Learning Technologies (in press). IEEE.



LMMs (classification) for writing analytics

http://floraproject.org

All this is 
based on 

GPT4



LMMs (classification) for writing analytics

http://floraproject.org

All this is 
based on 

LLM 
classification



Multimodal sensing technologies for teamwork

Echeverria, V., Martinez-Maldonado, R., Yan, L., Zhao, L., Fernandez-Nieto, G., Gašević, D., & Shum, S. B. (2023). HuCETA: A framework for human-centered
embodied teamwork analytics. IEEE Pervasive Computing, 22(1), 39-49.



Teacher led use of analytics



Generative AI for data comics



Assessment in 
the age of artificial intelligence

Swiecki, Z., Khosravi, H., Chen, G., Martinez-Maldonado, R., Lodge, J. M., Milligan, S., ... & Gašević, D. (2022). Assessment in the age of artificial 
intelligence. Computers and Education: Artificial Intelligence, 3, 100075.
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Opportunities provided by AI

onerous

discrete

uniform

inauthentic

antiquated
Swiecki, Z., Khosravi, H., Chen, G., Martinez-Maldonado, R., Lodge, J. M., Milligan, S., ... & Gašević, D. (2022). Assessment in the age of artificial 
intelligence. Computers and Education: Artificial Intelligence, 3, 100075.

feasible 

continuous

adaptive

authentic

modern



PROMISE – CONCERN – NEED – FINAL REMARKS



Limitations

Generative AI techniques 
are not flawless

Ji, Z., Lee, N., Frieske, R., Yu, T., Su, D., Xu, Y., ... & Fung, P. (2023). Survey of hallucination in natural language generation. ACM Computing Surveys, 55(12), 1-38.
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Marcus, G., & Davis, E. (2019). Rebooting AI: Building artificial intelligence we can trust. Vintage.

No reasoning and planning, 
no sense of truthfulness,
no temporal and spatial awareness,
no casual inference, 
no common sense,
no comprehension



Borji, A. (2023). A Categorical Archive of ChatGPT Failures. arXiv:2302.03494v7



Workload implications of 
artificial intelligence in education
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Aspiration

AI will increase productivity to focus 
on things that matter the most



Challenge

Productivity != Workload

How do we deal with 
increased complexity of working and learning with AI?

Bogost, I. (2023, Feb 3). ChatGPT Is About to Dump More Work on Everyone, The Atlantic, https://www.theatlantic.com/technology/archive/2023/02/chatgpt-
ai-detector-machine-learning-technology-bureaucracy/672927/



Workload

Productivity != Workload

Automatic feedback is not associated with decreased teaching load

Cavalcanti, A. P., Barbosa, A., Carvalho, R., Freitas, F., Tsai, Y. S., Gašević, D., & Mello, R. F. (2021). Automatic feedback in online learning environments: A 
systematic literature review. Computers and Education: Artificial Intelligence, 2, 100027.



Ethical implications of 
artificial intelligence in education
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Consent

Hard to unlearn something once 
private data are used for training LLMs 



Training datasets for large language models



Bias

Midjourney v4

Prompt: 
patriotic, dog, superhero.



Equity

Global accessibility of 
generative artificial intelligence



PROMISE – CONCERN – NEED – FINAL REMARKS



Developing and measuring skills for 
the age of AI

Gašević, D., Siemens, G., & Sadiq, S. (2023). Empowering learners for the age of artificial intelligence. Computers and Education: Artificial Intelligence, 4, 
100130.
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Eloundou, T., Manning, S., Mishkin, P., & Rock, D. (2023). GPTs are GPTs: An early look at the labor market impact potential of large language models. arXiv
preprint arXiv:2303.10130. 



Need for AI literacy

Weiser, B. (2023). Here’s What Happens When Your Lawyer Uses 
ChatGP. https://www.nytimes.com/2023/05/27/nyregion/avianca-
airline-lawsuit-chatgpt.html

Carrick, D., & Kesteven, S. (2023, June 24). ‘Use with caution’: How 
ChatGPT landed this US lawyer and his firm in hot water. ABC News. 
https://www.abc.net.au/news/2023-06-24/us-lawyer-uses-chatgpt-to-
research-case-with-embarrassing-result/102490068



Challenge

Understanding impact on learning 
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Challenge

Fluence is not a bliss for learning

How do we deal with fluency bias and ‘lazy’ metacognition?

Bjork, R. A., Dunlosky, J., & Kornell, N. (2013). Self-regulated learning: Beliefs, techniques, and illusions. Annual review of psychology, 64, 417-444.



Kabir, S., Udo-Imeh, D. N., Kou, B., & Zhang, T. (2023). Who Answers It Better? An In-Depth Analysis of ChatGPT and Stack Overflow Answers to Software 
Engineering Questions (arXiv:2308.02312). arXiv. https://doi.org/10.48550/arXiv.2308.02312

Inaccurate and verbose, but 
users prefer ChatGPT responses

Inadvertent deception of ChatGPT

https://doi.org/10.48550/arXiv.2308.02312


Challenge

Writing is an important learning tool

What happens when much of that tool is offloaded to 
generative AI? 



Challenge

Asking quality questions is 
critical for effective learning

How do we promote development skills for question asking? 

Graesser, A., Ozuru, Y., & Sullins, J. (2010). What is a good question? In M. G. McKeown & L. Kucan (Eds.) Bringing research to life (pp. 112-141). Guilford Press.



FINAL REMARKS



Need to broaden understanding  of
learning with, about, and despite gen AI



AI is unlikely to go away and 
we need to lead the change



Global Research Alliance for AI in Learning and Education www.graile.ai

Interested in participating in 
shaping further developments in AI in Education?

www.graile.ai
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