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How should AI evolve to maximize human learning gains?
• Personalized Learning Paths

• AI should provide tailored educational experiences based 
on individual learner profiles, preferences, and self-
regulatory needs (e.g., based on multimodal data) and by
providing adaptivity and personalization through 
continuous assessments and adjustments to match
learners’ current understanding and progress

• GenAI to generate instructional content on the fly to 
maximize learning, understanding, complex problem 
solving, reasoning, sensemaking, BUT students must 
have the self-regulated learning skills to fully benefit from 
such new “affordances”

• Multimodal Learning Analytics

• AI to “share” data visualizations of multimodal data to 
leaners to raise their metacognitive awareness, 
monitoring, regulation, evaluation, and reflection of both 
instructional content and self-regulatory skills 

• Real-time Feedback and Support

• AI offers instant, constructive feedback to help students 
understand their mistakes and improve the learning, 
understanding, problem solving, reasoning, etc.

• GenAI generate synthetic multimodal data to models, 
support, scaffold, and foster metacognition on learners 
(using game-based learning environments)                                                                                        

• Enhanced Engagement and Motivation

• Incorporate gamification elements and interactive 
simulations to make learning more engaging and 
motivating

• AI-driven educational games and simulations, and 
immersive virtual learning environments to enhance 
cognitive and affective engagement 

• Human Digital Twins

• Embodiment of humans’ perceptual, cognitive, affective, 
metacognitive, motivational, and social knowledge and 
skills for modeling these processes, partnering with 
humans as teammates, collaborators, and external 
regulating agents to augment humans’ limitations (e.g., 
biological, attentional, etc.)

• Scalable Access to Education

• AI can help democratize access to high-quality education 
by offering scalable solutions that reach 
underrepresented and remote populations

• Collaboration with Educators

• AI should be designed to work alongside human teachers, 
augmenting their capabilities rather than replacing them
to develop their SRL and SRL skills 

• Tools that help educators better understand student data 
(e.g., teacher dashboards with actionable data)



What are AI applications' main strengths and pitfalls in the educational field?

Strengths

• Personalization:
• Ability to create individualized learning tailored to each student's 

strengths and weaknesses

• Enhanced engagement through customized content and 
interactive learning experiences

• Efficiency:
• Automating administrative tasks such as grading and handling 

routine educational tasks and low-level student learning 
(outcomes) that are mostly behavioral in nature (e.g., learning 
strategy use) but limited when handling metacognitive, affective,
and motivational processes

• Efficient data analysis to identify trends and offer limited insights 
that can improve teaching strategies and learning outcomes

• Access and Scalability:
• Providing access to education for students in remote or 

underserved areas through online platforms

• Scalability of educational resources, enabling many students to 
benefit from high-quality content

Pitfalls

• Bias and Fairness:
• Potential for AI systems to perpetuate or exacerbate existing 

biases if not carefully designed and tested

• Risk of unfair treatment of students based on biased algorithms 
or data

• Dependence and Over-Reliance:
• Over-reliance on AI tools (e.g., Chat GPT) may lead to a reduction 

in critical thinking and problem-solving skills among students

• Teachers and students may become too dependent on 
technology, potentially reducing the importance of human 
interaction, collaboration, mentorship, and empathy

• Privacy and Security:
• Concerns about the collection and use of student data, including 

issues of privacy and consent (e.g., with multimodal data)

• Ensuring the security of sensitive information to protect students 
from data breaches and misuse

• Resource Disparities:
• Inequities in access to AI-powered tools and resources can widen 

the educational gap between different socio-economic groups, 
under-represented minorities, etc.

• Schools and institutions with limited funding may struggle to 
implement and maintain advanced AI systems



Are there any peculiarities of human intelligence that should never be delegated to AI?

• Empathy and Emotional Intelligence

• AI cannot fully replicate the human ability to 
empathize, understand emotions, and provide 
emotional support

• Teaching involves more than delivering content; 
it requires emotional connections and an 
understanding students' contexts

• Creativity and Innovation

• Creative thinking, innovation, and the ability to 
think outside the box are uniquely human traits 
that are difficult for AI to mimic

• While AI can assist in generating ideas, it lacks 
the genuine creativity humans bring to problem-
solving and artistic endeavors

• Ethical Judgment and Moral Reasoning

• Making complex ethical decisions and exercising 
moral judgment are areas where human 
intuition and experience are crucial

• AI can follow programmed ethical guidelines but 
cannot fully understand or navigate the nuances 
of human morality

• Complex Problem-Solving

• Human intelligence excels in dealing with 
ambiguous, novel, and complex problems that 
require deep understanding and holistic thinking

• AI can assist with well-defined problems but 
struggles with tasks requiring extensive 
contextual understanding and adaptability

• Cultural Sensitivity and Understanding

• Humans can understand and respect diverse 
cultural backgrounds and perspectives

• Teaching and learning are deeply influenced by 
cultural contexts, which AI might not fully grasp 
or respect



What competencies are needed to use AI without being used by it?

• Metacognitive, Critical Thinking, and Analytical Skills

• Metacognitive and self-regulatory skills to understand 
and critical analyzes AI tools’ output, responses, 
recommendations, etc. 

• Ability to critically assess AI tools and their outputs, 
ensuring they are used appropriately and effectively 

• Skills to analyze data and understand the underlying 
algorithms and models driving AI systems

• Learn how to use AI tools’ output, responses, 
recommendations, etc. can be used to “responsibly” 
support other complex learning tasks (e.g., ask ChatGPT 
about a topic that then drives a learner to embark on
additional activities to learn more about the topic) or ask 
ChatGPT to play the role of tutor or ask GPT to model 
metacognitive skills, etc.      

• Ethical Literacy

• Understanding of ethical principles related to AI, 
including issues of bias, fairness, and privacy

• Competence to make informed decisions about the 
ethical use of AI in educational settings

• Technical Proficiency

• Basic knowledge of AI technologies, including how they 
work and their limitations

• Skills to troubleshoot and maintain AI systems, ensuring 
they function correctly and efficiently

• Adaptability and Lifelong Learning

• Openness to continually learn and adapt as AI 
technologies evolve and change

• Willingness to stay updated with the latest developments 
in AI and integrate new tools and methods as appropriate

• Collaboration and Communication

• Ability to work effectively with AI developers, educators, 
and other stakeholders to implement AI solutions that 
enhance learning, problem solving, reasoning, etc.

• Communication skills to explain AI concepts and findings 
to non-technical audiences, ensuring transparency and 
understanding
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