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Massive Online Open Courses  



MOOC Stakeholders 

•…Instructors 
•…Students 
•…Data custodians/guardians 
•…Course designers 

–…Education technology specialists 

•…Education/Learning  researchers 

MOOC Introduction 



MOOC Research Questions 

•…Descriptive information 
–…Who? When?  

»…Demographics and grades, statistical correlations 

•…MOOC specific  
–…Trajectory related 
–…Resource related 
–…Using the crowd 
–…Response related 

•…General questions about learning and education 
–…Learning styles? 
–…Knowledge acquisition 
–…Flipped classrooms, blended learning 



Behavioral Analysis 

•…Hypothesis 
•…Assemble data and features 
•…Statistical model 

–…Validate, inspect, interpret 
–…visualize 



A MOOC Data Management Problem 

•… Course content  (XML) 
•… Tracking logs (text of 

JSON transactions) 
•… Student state data  

(SQL) 
•… Student identification 

data (SQL) 
•… Forum data (NOSQL) 
•… Wiki data (SQL) 



Pain Points and Bottlenecks 

•…Heterogeneous data formats 
•…Bloated raw data storage 
•…Lack of a comprehensive view of the data 

–…Needs to be organized according to use! 

•…Un-identified cross-platform compatibilities 
•…Wasted effort replicating efforts of others 



What about … 
 Multiple courses? 
  Multiple platforms? 

How can we bring many eyes to the data? 
Enable and encourage community reflection and intellectual 
engagement around it 

http://www.flickr.com/photos/hagdorned/7434861784/ 
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MoocDB:  Data organization to support many eyes on the data 

MoocDB 

There is an transparent but protective interface between course DB 
and the researchers which is facilitated by the data model 
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Community Visualization and Data Analysis: 
Step 1: analysts write scripts by consulting the data model 

MoocDB 
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Step 2:  their scripts use the schema to reference the data in the course DB 
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Step 3: The script executing over the data, referencing the data model, 
 allows the insights from the course DB to be returned 

MoocDB 



MOOCDB supports multiple frameworks 

•…Our 6.002x DB using MOOCDB model 
–…17 million submission mode events 
–…150M observing mode events 
–…96K collaborative events 
–…Collapsed from 60GB to 6 GB 

•…Multiple Frameworks based on MOOCDB 
1.…Export of data from course db 
2.…Interoperability with programming languages 
3.…Privacy protection via differential privacy 
4.…Visualization and analytics  -> MOOCVIZ 
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MOOCDB and MOOCVIZ 

 

Use MOOCVIZ to demonstrate  
•…MOOCDB’s collaboration support 

–…On Stanford and MIT courses 
–…On 2 different platforms EDX and COURSERA 

•…New analytics around resource usage 
–…Visualization and statistical support 



MoocViz Analytics Platform 
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MoocVIZ User Types 

•…Arms-length observers 
–…Checking out the website 

•…Technology-savvy crowd 
–…Vote on utility of a visualization 
–…Contribute s/w from other domains 

•…Course instructors 
•…MOOC providers 
•…Education researchers 

Script developers 



Stanford and MIT visualiations side by side 



MoocViz 

A comparison using the classic world map graphic 

6.002x 
 user certificates per country, 

normalized, cutoff 100 

Crypto 1-Stanford,  
user certificates per country, 
normalized, 2 columns 100 

Hungary 16.2% 
Spain 14.55% 
Latvia 14.40% 

Russia 17.4% 
Netherlands 16.43% 

Germany 12.95% 



MoocViz 

The “Classic” Events cross Time Graphic 

6..002x 

6.002X 

Crypto 1 



Resource Types 



Studying Resource Use 

Resource Use Compared by Country 

6.002X Crypto 1 



Studying Resource Use 

Resource Use Compared by Grade 

6.002x Crypto 1 



Analytics: Statistical Comparisons 

Country Comparison of Resource Use – 6.002x 



Analytics – Statistical Comparisons 

Comparison of Resource Use by Country – Crypto 1 

Crypto 1:  Comparison of country based cohorts  



Analystics – Statistical Comparisons 

Resource Use Comparions – by Grade, 6.002X 



MoocDB Resources 

Publications: groups.csail.mit.edu/EVO-DesignOpt/groupWebSite/index.php?n=Site.Publications 

•…MOOCdb: Developing Data Standards for MOOC Data 
Science 
Kalyan Veeramachaneni, Franck Dernoncourt, Colin Taylor, Zachary 
A. Pardos, Una-May O'Reilly,  
MOOCShop at Artificial Intelligence in Education, 2013 

Other Resources 
•…Wiki site documenting data model  

–…will be perpetually updated  

–…http://moocdb.csail.mit.edu/wiki.  

•…Web-based software repository (not yet public) 
–…https://github.com/ organizations/MOOCdb  



MoocViz Resources 

•…MoocVIZ: A Large Scale, Open Access, 
Collaborative Analytics Platform for MOOCs 
–…Dernoncourt, O’Reilly, Veeramachaneni, S. Wu, C. Do, S. 

Halawa 
–…NIPS 2013 Workshop on Data Directed Education 

•…Wiki site documenting MoocDB data model  
–…will be perpetually updated  
–…http://moocdb.csail.mit.edu/wiki.  

•…Web-based software repository (not yet public) 
–…https://github.com/ organizations/MOOCdb  
–…R, Python, Matlab 

•…Web server 
–…Local and community versions 
–…Visualizations are described in html 



Future MoocDB and MOOCViz work 

•…MoocDB Scaling Up 
–…Move from grass roots, bottom one step up to institutions 

»…Legacy course data 
»…EDX, Coursera and Kahn Academy joining 

•…MoocVIZ: Visualization building 
•…Leveraging MoocDB for ALFA research 

–…Crowd sourcing 
–…Tiger team research with fielding 
–…Problem response behavior 
–…Understanding MOOC attrition 
–…Studying social interactions 



Acknowledgments 

ALFA Mooc Data Science Team 
•…Kalyan Veeramachaneni (Lead)  
•…Franck Dernoncourt  
•…Elaine Han 
•…Colin Taylor  
•…Sherwin Wu 
•…Kristin Asmus  
•…John O’Sullivan  
•…Will Grathwohl 
•…Josep Mingot  



Partners  

Sherif Halawa  
Andreas Paepcke  
Rene Kizilcec  
Emily Schneider  

Lori Breslow  
Jennifer Deboer 
Glenda Stump 

Piotr Mitros  
James Tauber 

Chuong Do  



Sponsors 

•…Mooc Research Initiative 
•…Quanta Research 


