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What course elements correlate with improvement on tests in

introductory Newtonian mechanics?
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Abstract

We study the e↵ectiveness of various instructional course elements (electronic and written home-

work, collaborative group problems, and class participation) in an MIT calculus-based introductory

Newtonian mechanics course. We measure e↵ectiveness by the correlation coe�cient between a

student’s score on a particular course element and the gain of that student’s grade on assessment

instruments. These instruments were the MIT final exam and two widely used standard physics

tests that emphasize conceptual knowledge: the Force Concept Inventory and the Mechanics Base-

line Tests. The results show that interactive course elements have significantly higher correlation

with increased assessment scores: interactive electronic homework administered by myCyberTutor

correlate significantly with gain on the final exam, and that myCyberTutor and collaborative group

problem solving correlate most strongly with gain on the more conceptual tests. We also report sur-

veys that demonstrate that students have had an increasingly favorable opinion of myCyberTutor

over the four terms of its use.
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Abstract:  
Massive open online courses (MOOCs) collect valuable data on student learning behavior: 
essentially complete records of all student interactions in a self-contained learning environment, 
with the benefit of large sample sizes. We present an overview of how the 108,000 participants 
behaved in 6.002x - Circuits and Electronics, the first course in MITx (now edX).  We divide 
participants into tranches based on the extent of their assessment activities, ranging from 
browsers (who constituted ~76% of the participants but accounted for only 8% of the total time 
spent in the course) to certificate-earners (7% of the participants who accounted for 60% of the 
total time). We examine how the certificate earners allocated their time amongst the various 
course components and study what fraction of each they accessed.  We analyze transitions 
between course components, showing how student behavior differs when solving homework vs. 
exam problems.  This work lays the foundation for future studies of how use of various course 
components, and transitions among them, influence learning in MOOCs. 

 
One Sentence Summary: We analyze learner behavior in the inaugural edX course (6.002x: 
Circuits and Electronics), including participation level, instructional resource usage, and time 
allocation. 
 
Introduction:  
 
Though free online courses are not new [8], they have reached an unprecedented scale since late 
2011. Three organizations (Udacity, Coursera, and edX) released massive open online courses 
(MOOCs) [13] that drew over 100,000 registrants per course.  In the year since, numbers from 
these three initiatives have grown to over 100 courses and 3 million total registrants, resulting in 
2012 being dubbed “The Year of the MOOC” by the New York Times [16]. Although there has 
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