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Resources

Natural Goods Work

free market 
such as Mercari

crowdworks

Money

anything unexplored?



Experience as Resource

• Big data fuels artificial intelligence
• Experience fuels natural intelligence 
• Can be generated only by humans

• cannot be generated by AI

Behavior
Change

experience Research Issues

How to sense

How to apply

Experiential Supplements

information produced 
from experiences

How to produce



Shallow vs. Deep Sensing
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Eye tracking
EOG
Pupil diameter

EEG

heart rate
skin conductance
skin temp. 

posture
head, body, hand

usage log

communication
with other people

performance

Shallow Sensing

First, second, and
third person vision

Deep Sensing
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Deep Sensing Framework
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How to sense the learning 
experience?
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Cognitive activity and internal states

->Physical and physiological sensing
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Physical: concentration, interest
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Physiological: stress, confidence...
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Applications
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Estimating the confidence 
based on keystrokes
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Estimating the engagement 
with a seat pressure sensor
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Estimating the confidence 
with an eye tracker
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Estimating the understanding 
with an eye tracker
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Estimating the mental workload 
with a thermo. camera
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Machine-in-the-loop
to assist students
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