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Grand Engineering Challenges of the 21st century: 
Development of Personalized Learning [Vest 2008]
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Advance systems capable of 
providing personalized feedback and
predicting individuals’ performance.

. 



Researchers are starting to implement intelligent system 
technology (e.g., Robots) in educational settings

5[*http://sedtapp.psu.edu/]

Collaborative Robots (Co-Robots): are a class of robots that work in collaboration 
with humans towards the successful completion of a task.

[Mubin et al., 2013]

[Lopez & Tucker, 2017]
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The Co-robot is capable of capturing Image and Depth 
Data to provide real-time feedback
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[Dering  and Tucker, 2017]

[Lopez & Tucker, 2017]Real-Time Feedback: For Safety



The Co-robot is capable of capturing Skeletal Data to 
provide real-time feedback
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[Dering  and Tucker, 2017]

[Lopez & Tucker, 2017]

Real-Time Feedback: Task Performance



The Co-robot is capable of capturing Facial Expressions 
Data to provide real-time feedback
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Real-Time Feedback: 
Performance Prediction

[Lopez & Tucker, 2017]
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f(x)= 

Facial Expression Facial Keypoint data

Individual-tasks model
Intervention

Individual iTask t

The proposed individual-task model takes into 
consideration tasks and individual differences. 
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Results and Discussion: 
Individual-tasks model outperform the General model

77.15%

52.69%

Model Accuracy  
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Results and Discussion: 
Some Facial Keypoints play a more central role
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Limitation and Future Works:
Time evolution of Facial Keypoints and different tasks. 

This work highlights the potential of using 
individuals’ unique facial keypoint data to 

predict their performance and to
advance personalized systems



13

Thank you!

This research is funded in part by NSF NRI # 1527148. Any opinions, 
findings, or conclusions found in this paper are those of the authors and 
do not necessarily reflect the National Science Foundation.
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