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Important research issues for Al in education

» Al-enabled learning & teaching strategy (enabler, inhibitor)
» Ethics, norms, rules, privacy, de-identification
* Intelligent tutoring systems, Robot, Chabot

* Big data, data mining, machine learning, deep learning
* AR/VR, Cloud, AloT, BlockChain
 Data analytics (text, voice, image, video)



*New Challenges for Al in education

* From General-purpose to Transferring intelligence
 From Computation to Cognition

* From Customized to Adaptation

* From Knowing to Unknown

* From Technology to Humanity

* From One-size-fits-all to Precision

*Stephen J.H. Yang @ Kyoto University, March 23, 2019



General-purpose to Transferring intelligence

 General-purpose intelligence
* Knowledge apply for all
« Common sense

* Transferring intelligence
« Knowledge transfer
* Transferring from one domain to another



From Computation to Cognition

» Computation
* Web, Mobile, Cloud
» Computational thinking

 Cognition
* Perception, emotion, phychology
* Cognitive thinking



From Customized to Adaptation

e Customized for different students
* Beforehand

 Adaptation to fit individual needs
* Real-time



From Knowing to Unknown

* Knowing of unknown
* Reasons, Insights

* Unknown of unknown
* Hidden values, Unknown results



From Technology to Humanity

 Technology
* Cloud, Big data, 10T, Blockchain, AR/VR, game, Robot
* Augment human production with technology

* Humanity
* Human impact, human context, human condition
» Augment human intelligence with machine intelligence



From One-size-fits-all to Precision

e One-size-fits-all
* One kind of
* Average

* Precision
* One of a kind
* Precision, specific
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From One-size-fits-all to
Precision education



*Precision education

* Precision education is a new challenge of applying_ artificial
Intelligence, machine learning, and learning analytics for
Improving teachers’ teaching quality and students’ learning
outcome.

 The goal of Precision education Is to identify at-risk students
as early as possible and provide timely intervention based on
learning analytics.

*Yang, S.J.H. (2019). Precision education: new challenges for Al in education. The 27th International Conference on Computers in Education (ICCE 2019), Keynote
speech, https://youtu.be/VVKmUE1Hnaro

Lu, O.H.T, Huang, A.Y.Q, Huang, J.C.H., Lin A.J.Q.,Ogata, H., Yang, S.J.H.*, (2018). Applying Learning Analytics for the Early Prediction of Students’ Academic
Performance in Blended Learning, Educational Technology & Society, 21(2), 220-232.
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https://youtu.be/VKmUE1Hnaro

We were inspired by Precision medicine

* The Precision Medicine Initiative
e https://obamawhitehouse.archives.gov/precision-medicine

e Obama, 2015 State of the Union address

* “President Obama announced that he's launching the Precision
Medicine Initiative — a bold new research effort to
revolutionize how we improve health and treat disease.”
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https://obamawhitehouse.archives.gov/precision-medicine

Precision medicine

« “Most medical treatments have been designed for the
“average patient.” As a result of this “one-size-fits-all-
approach,” treatments...”

« “_..takes Into account individual differences in people’s
genes, environments, and lifestyles.”

* “To Improve the Diagnosis, Prediction, Treatment, and
Prevention for disease.”
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Comparison of Medicine & Education

Disease At-risk students

Genes 10Q
Living behavior Learning behavior
Living environment Learning environment

Living philosophy Learning strategy
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Research 1ssues for Precision education

* Precision education for smart learning and teaching

* Agenda
 Research goal & steps
» Governance and policy
 Technology & practice
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Precision education - research goal & steps

 Research goal
* Identify at-risk students as early as possible and provide timely
Intervention through Diagnosis, Prediction, Treatment, and Prevention

 Research steps
» Diagnosis of students’ engagement, learning patterns and behavior

* Prediction of students’ learning performance and the improvement of
predictive models

 Treatment and prevention with teachers’ timely Intervention, learning
strategy and activities
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Precision education - governance and policy

* Topics
» Ethical, norms, rules, and other concerns relating to precision
education

* The impact of precision education to emerging pedagogical
environments such as MOOCs, eBook, coding, AR/VR, robotics,
games, et al.

 Exploring the critical factors affecting students’ learning
performance based on precision education

 Exploring the Influence of teachers’ intervention on students’
learning performance based on precision education
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Precision education - technology & practice

opics
 The design of pedagogical models and tools for precision education

 The design of learning strategy and learning activity for precision
education

 The design of evaluation and assessment methods for precision
education

» Data analytics for precision education, such as text analytics, audio
analytics, image analytics, video analytics

» Data visualization for precision education, such as dashboard,
simulation
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Inspiration: * 1 A& ® 12 T A A
«2019.04.18 @ ¢ =+ # X & » Harari 22 2 § § ch¥dd

* Yuval Noah Harari in Conversation with Fei-Fei Li, Moderated
by Nicholas Thompson.
 https://www.youtube.com/watch?v=b9TtkgHOXzw
» Stanford, Apr. 18, 2019

21


https://www.youtube.com/watch?v=b9TfkgH0Xzw
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From technology to humanity

Augment human production with technology

Augment human intelligence with machine intelligence



Research 1ssues for Human-centered Al

* Augment human intelligence with machine intelligence

* Agenda
* Challenges
» Governance and policy
 Technology & practice
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Human-centered Al — challenges

* Topics
* Biases in Al Algorithms
» Use and misuse of Al
Al on social impact

* Al risk management
» Al accountability
Al self-surveillance
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Human-centered Al — governance and policy

* Topics
Al Iin governance
* Al governance

e Al In administration

* Infrastructure and virtual facilitators for smart learning and teaching
environment

* Intelligent admission decision and course scheduling
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Human-centered Al — technology & practice

* Topics (in general)
» Explainable Al
* Interpretable ML
* Flexibility and contextual understanding by humans
 Explanation and comprehensible by humans

* Intelligent agent (assistants)
» Automated conversational robot (Chabot)
 Al-enabled personalization
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Human-centered Al — technology & practice

* Topics (for teaching & learning)
* Intelligent tutoring systems
» Student and teacher modeling for smart learning and teaching
» Smart content, learning pathway, and recommendation
» Differentiated and individualized learning

* Intelligent assessment and evaluation
« Automated question generation

« Automated grading

* Plagiarism detection
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DID NOT KNOW
UNTIL IT

ITS LIGHT WAS,

“THE SUN

OFF THIS

Louis Kahn, Architect '




“The sun did not know how beautiful its
light was,
until it was reflected off you”
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Yang

H.

Thanks very
much

Stephen J




