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1) What are the key contributors to  student learning?

2) How do you know your students have learned 
(concept/topic/subject etc.)?

Think for 2 minutes and then share with class.

Activity : Reflect on the following questions
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What goes into learning?
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Question: What processes go into learning?
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The CAMM processes (COGNITION)
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The CAMM processes (AFFECT)

Graesser and D’Mello 2012
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The CAMM processes (METACOGNITION)

Do I understand the concept being taught?

How well do I understand – good, average or 
poor?

How can I test how much I understood?

What aspect do I not understand?

What should I do in order to learn that aspect?

How does this new knowledge help me understand 
concept X better?

Now, do I understand concept X better than I 
did before?
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The CAMM processes (MOTIVATION)
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Now let’s look at one of the input variables
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Where do we learn?
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Where do we learn?
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Where do we learn?
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Activity: Raise your hand if you disagree

The process of learning can be 
very complex and we need 
special tools to study it
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So how do we study this complex process?

21
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Traditional Methods

▪ Classroom observation

▪ Think alouds

▪ Retrospective self-reflection

▪ Experience sampling method
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But new age technology and 
computational firepower allow us to 
do more than just triangulation
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Birth of MMLA

LAK Conference 2013
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Question: What data can we capture?

Yesterday, in Prof. Ramkumar’s session you heard of log
data. Today, you have seen how learning can be a 
complex process and learnt CAMM processes that go
toward learning.

Based on the above can you think of what other types of
data we can capture to shed light on the process of
learning?
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Multimodal data workflow
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Individual channels of data



IIT BOMBAY

CEP for Next Education India Pvt LtdJan. 09-11, 2020 29

Eye tracking



IIT BOMBAY

CEP for Next Education India Pvt LtdJan. 09-11, 2020 30

Eye tracking
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Galvanic skin response (GSR)
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Facial emotion recognition
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Combining channels

Valence

Arousal



IIT BOMBAY

CEP for Next Education India Pvt LtdJan. 09-11, 2020 34

What data should I use?

From Azevedo 2015
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Uses of MMLA : Building adaptive interfaces for education

https://www.youtube.com/watch?v=RyBEUyEtxQo
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Uses of MMLA : Machine learning with several sensors

Fritz et al. 2014
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Uses of MMLA : Judicious use of one or two sensors with other data

• Used video data to 
understand how children 
manipulate objects in a 
building task

• Gesture data measured with 
Kinect tracked how they 
moved their hands

• The two together revealed 
differences between expert 
and novice builders
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Challenges

▪ Understanding of confounds in each individual channel 
of data (currently we handle this with use of multiple 
channels of data hoping that the strength of one 
channel will offset the weakness of another)

▪ How data can be linked back to learning theories

▪ At what resolution data needs to be aggregated
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www.et.iitb.ac.in 

Thank you
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