
Hatch,	  Match	  and	  Dispatch:	  
Examining	  the	  rela7onship	  between	  student	  intent,	  

expecta7ons,	  behaviours	  and	  outcomes	  in	  six	  Coursera	  
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Research	  Objec7ves	  
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In	  the	  context	  of	  6	  University	  of	  Toronto	  MOOCs,	  
we	  examined:	  
	  
Student	  inten7ons,	  goals	  and	  mo7va7on	  (Hatch)	  
and	  their	  rela7onship	  (Match)	  to	  student	  
behaviour	  and	  student	  performance	  based	  on	  
forma7ve	  and	  summa7ve	  assessment	  (Dispatch)	  



Research	  Design	  
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Mul7ple	  case	  study	  of	  six	  MOOCs:	  
•  	  Aboriginal	  Worldviews	  and	  Educa7on	  
•  	  Introduc7on	  to	  Psychology	  
•  	  Learn	  to	  Program:	  The	  Fundamentals	  
•  	  Learn	  to	  Program:	  CraVing	  Quality	  Code	  
•  	  The	  Social	  Context	  of	  Mental	  Health	  and	  Illness	  
•  	  Sta7s7cs:	  Making	  Sense	  of	  Data	  
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Data	  Sources	  
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1.  Entry	  Survey	  (demographic	  info,	  mo7va7on,	  
expected	  engagement)	  

2.  Student	  behaviour	  data	  (clickstream	  data)	  
3.  Outcome	  data	  (quiz	  scores,	  final	  grades)	  
4.  Exit	  survey	  
5.  Instructor	  interviews	  
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Data	  Analysis	  
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Part	  I:	  Entry	  survey	  (n=70,418	  for	  all	  MOOCs)	  
	  Principal	  component	  analysis	  (PCA)	  of	  surveys	  	  to	  
	  reduce	  complexity	  of	  categoriza7on.	  
	  Two	  axes:	  “bederment”	  and	  “enjoyment”	  

Part	  II:	  Clickstream	  data	  (n=16,900,926	  events	  for	  
	  Introductory	  Psychology	  only)	  
	  Sequen7al	  padern	  mining	  

Part	  III:	  Comparing	  frequent	  paderns	  from	  Part	  II	  
	  based	  on	  classifica7on	  from	  Part	  I	  



Data	  Analysis	  Part	  Ia:	  
Entry	  Surveys	  

| Open UToronto | Problemshift Inc. 



Data	  Analysis	  Part	  Ib:	  Principal	  
Components	  Analysis	  of	  Survey	  Data	  
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Data	  Analysis	  Part	  Ic:	  PCA	  con7nued	  
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Data	  Analysis	  Part	  Ic:	  PCA	  con7nued	  
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Data	  Analysis	  Part	  Ic:	  PCA	  con7nued	  

| Open UToronto 

BE	  bE	  

be	   Be	  

“Bederment”	  

“E
nj
oy
m
en

t”
	  



Data	  Analysis	  Part	  IIa:	  Clickstream	  Data	  
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Info	  from	  Coursera	  

This	  is	  what	  clickstream	  
data	  looks	  like	  



Data	  Analysis	  Part	  IIb:	  Clickstream	  Data	  
Wrangling	  Workflow	  
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Hadoop	  &	  Hive	  

Python	  

4,804,167 
transactions

58,691 
sequences	  

1.	  Raw	  Clickstream	  

2.	  Cleaned	  Clickstream	  

3.	  “Buckets”	  



Data	  Analysis	  Part	  IIc:	  Clickstream	  Analysis	  
(Sequen7al	  Padern	  Mining)	  
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Using	  the	  ‘arulesSequences’	  
package	  in	  R,	  which	  
implements	  Zaki	  (2001)…	  
	  
	  
M.	  J.	  Zaki.	  (2001).	  SPADE:	  An	  
Efficient	  Algorithm	  for	  Mining	  
Frequent	  Sequences.	  
Machine	  Learning	  Journal,	  42,	  
31–60.	  
	  

…we	  extract	  
frequently	  occurring	  
sequences	  



Early	  Results	  
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Comparing	  the	  prevalence	  of	  
frequently	  occurring	  
sequences	  across	  the	  four	  
par77ons	  (BE,	  Be,	  bE,	  and	  be),	  
we	  see	  that	  “be”	  shows	  more	  
“return	  to	  outline”	  behaviours	  
and	  less	  engagement	  with	  
forums.	  

We	  compare	  
different	  
categories,	  
similar	  to	  
approach	  
taken	  by	  
Sabourin,	  
Mod	  &	  
Lester,	  2013	  



Number	  of	  Cases	  in	  Each	  Par77on	  
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Most	  Frequent	  Sequences	  

•  Cer7ficate	  
•  Common:	  {wiki/view}{lecture/view}{short-‐event}
{class/index}	  

•  Exclusive	  to	  Low	  Bederment,	  Low	  Enjoyment:	  
{lecture/view,	  out-‐of-‐sequence}{lecture/index}	  	  

•	  No-‐Cer7ficate	  	  
•  Common:	  {class/index}{lecture/index}{quiz/
adempt}{lecture/view}	  	  

•  Exclusive	  to	  High	  Bederment,	  High	  Enjoyment:	  
{wiki/view}	  	  
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Data	  Wrangling	  and	  Analysis:	  	  
A	  Look	  Behind	  the	  Scenes	  

S7an	  Haklev	  
Open	  UToronto	  Ins7tu7onal	  Researcher	  	  



Challenges	  &	  What	  We	  Are	  Learning	  

| Open UToronto 

1.  Preparing	  and	  combining	  complex	  data	  structures	  
for	  analysis	  

2.  Managing	  secure	  and	  anonymised	  access	  to	  
mul7ple	  research	  teams/researchers/ethics	  
agreements	  

3.  Securing	  enough	  compu7ng	  capacity	  for	  “big	  data”	  
analysis	  

4.  Conduc7ng	  collabora7ve	  research	  in	  a	  
documented,	  reproducible	  way	  



Simple	  rela7onships	  from	  survey	  data	  





Connec7ng	  database	  with	  other	  data	  



Integrated	  surveys	  allow	  us	  to	  link	  
inten7on	  and	  demographics	  with	  
outcomes	  and	  behaviour	  



Tools	  to	  collaborate	  and	  document	  



Clicklog:	  big	  data,	  making	  it	  queryable,	  
increasing	  levels	  of	  abstrac7on	  
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Students	  with	  100	  >	  lecture.view	  >	  200	  
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Next	  Steps	  

•  Examine	  outcome	  measures	  
•  Repeat	  with	  other	  MOOCs	  
•  Refine	  feature	  iden7fica7on	  
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