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Course Forums Yesterday
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And Today
[Yogev et al., 17]
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Labs yesterday
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Labs today
[Yaron et al. 17]
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[Drysdale et al. 18]
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The Teacher in the Loop
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• Inferring Student 
Engagement

• Collaborative Group 
learning



ICAP framework 
[Chi and Wylie 16]
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ICAP framework 
[Chi and Wylie 16]
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ICAP framework 
[Chi and Wylie 16]
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Research Question
Cognitive Engagement can be a useful tool for teachers.
Approach: Combining automatic classification with 
visualization and interacting with stakeholders.  
 
Contribution:

• Classifying CE (Manual and Automatic),
• Visualization Tool 
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Example Active Reasoning
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What is an 
isoelectric point of 

an amino acid? 



Example Interactive 
Reasoning (I)

15

Constructive
Active

Off Topic

Active

Interactive
Yes, I agree with you, if the 
interactions between the sheets 
change, it may cause the 
protein’s overall structure to 
change.



The Power of Context
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Wild Type is seen as the natural, normal 
genes of an organism, whereas a mutation 
is a type of change to these normal genes 
that can either provide a good or bad 
trait... 



Manual CE Classification
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CE behavior
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Biology Physics



Insights
Low CEs 

• Definitions, questions, short comments, first posts, 
paraphrasing

High CEs
• Longer comments, later in paragraphs, express student 

interest.
CE is NOT understanding.

• “I am confused” vs. “I am confused because …”
• Incorrect comments can be associated with high CEs
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NB heat map
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User Study Findings

CE heat map
1) helps instructors make sense of student's interaction 
with the material.
2) facilitates class design.
3) saves instructors time and effort.
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Facilitating Group Work
 [Segal et al. 17, Shwarz et al. 19]
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Dillenbourg (2013)



VMT [Stahl 2012]
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To use student group learning, 
a teacher needs to…

“Temporarily clone myself ”
“Have eyes in the back of my head” 
“Help me to intervene where, when, and with what I’m most 
needed” 

24



SAGLET
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SAGLET Pipeline
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Supporting the group
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Teacher’s Testimony
Without SAGLET:

• unable to visit groups more than once
• unable to remember state of each group

With SAGLET
• Able to track 5 groups with minimal burden
• Able to quickly decide on appropriate intervention
• Able to identify “group reached solution” & verify
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Future directions
Invest in instructional design
Student support
Engage faculty
Ethical reasoning 
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