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Goals

2024 IUSE Summit

 Highlight the importance of student reflection in learning data science 
and engineering via IDLE modules

 Propose a solution to address the lack of built-in reflective activities in 
existing IDLE modules

 Demonstrate the effectiveness of embedding reflective activities
 Learn more on additional reflective activities that can be embedded into 

IDLE modules
 Learn more on proper assessment approaches/tools
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Problem with typical IDLE modules for data science and engineering education

2024 IUSE Summit
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 Limited consideration 
for learner engagement

 Lack built-in reflective 

activities
 Learners often scroll 

and glance through 
without much reflection 
on what they are 
learning



Role of reflection in learning

2024 IUSE Summit

 A critical component of experiential learning
 An essential process that solidifies the connection between what a 

learner experienced and the meaning/understanding they derived from 
that experience
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“We do not learn from experience. We learn 
from reflection on experience”

     – John Dewey 



Proposed solution
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 Embed reflection 
activities into IDLE 
modules

 Provide hint whenever 
necessary

 Encourage learners to 
get their hands dirty



CHEN 5970/6970/6976 Big Data Analytics and Machine Learning
in Process Industry

2024 IUSE Summit

 Totally 14 students: 7 in Control group, 7 in Experimental group, 
randomly assigned by Canvas.

 Totally 9 lab modules
 Control group use the original modules come with the textbook
 Experimental group use the modified modules with embedded reflective activities

 Each modified module has 10~20 reflective activities
 The effectiveness was accessed by in-class quizzes
 Embedded reflective activities are not directly related to quiz questions 

– always check to avoid direct linkage
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CHEN 5970/6970/6976 Big Data Analytics and Machine Learning
in Process Industry
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Takeaways

2024 IUSE Summit

 Students learn from reflection on experiences
 Not superficial scroll/glance through experiences – not good if you see a student 

only scroll their mouse without touch their keyboard
 Need to get their hands dirty – try different (hyper)parameters, see how results 

change, get bad/unreasonable results, even break the codes and get error 
messages…

 Embedding reflective activities into IDLE learning modules is relatively 
easy and it works!
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