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Solution By Hand, By Code, or By Visualization





2x2 Factorial Design



Sequencing in an Asynchronous Course
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Pre-test and Balancing Cohorts

• Demographics
• Physics (Force Concept Inventory)
• Visualization (Spatial Reasoning)
• Computer Programming (Computational Thinking)
• Self Assessment (Big Five Personality)



Preliminary Results - Attrition



Preliminary Results

Effect of Intervention
Non-standard Tools
Predictive of Change in Standard Assessments?

Not Significant Due to 
Insufficient Sample Size



Preliminary Results

Effect of Intervention
Non-standard Tools
Predictive of Final Grade?

Not Significant Due to 
Insufficient Sample Size



Next Steps

• We plan to run more of these studies as collaboration bandwidth will 
permits.
• If this study’s hypotheses are born out in future studies, such findings 

may be relevant beyond the realm of undergraduate physics. 
• Chemistry, biology, mathematics, as well as other fields may find that they too 

can boost subject comprehension by incorporating coding and visualization 
into their curriculum. 

• Share what we have built!



Outcomes

• Demonstration of 2x2 factorial design on MITx with cohort-balancing 
based on pre-test and personality assessment
• Real time cohorting to balance skills and likelihood of attrition based 

on standard techniques used in medical and clinical trials where 
patients enroll on a rolling basis
• Ability to serve differentiated instruction based on learner profiles 

•Tools for others to run similar experiments in 
their online courses!
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iFrame

Forms

Coding Notebook

Embed the Following Types of Content 
with or without Grading

Wolfram on edX





Step-by-Step Edge Course
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