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  Credit:	
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  adapted	
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  Credit:	
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  adapted	
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  Credit:	
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LEARNING	
   	
  
ANALYT ICS 	
   	
  
	
  

TH E 	
   CO L L E C T I ON 	
   AND 	
  
ANA L Y S I S 	
   O F 	
   DA TA 	
  
T RAC E S 	
   R E L A T ED 	
   TO 	
  
L E ARN ING 	
   I N 	
  ORDER 	
  
TO 	
   I N FORM 	
  AND 	
  
IMPROVE 	
   TH E 	
   P ROC E S S 	
  
AND/OR 	
   I T S 	
  
OUTCOMES 	
  
	
   (S I EMENS 	
   ET 	
  A L . , 	
  2011) 	
   	
  



The image cannot be displayed. Your computer may not have enough memory to 
open the image, or the image may have been corrupted. Restart your computer, and 
then open the file again. If the red x still appears, you may have to delete the image 
and then insert it again.

C OM P L E T E D 	
   A C T I V I T I E S 	
  

O U T C OM E 	
   D A T A 	
  

L O N G 	
   T I M E 	
   C Y C L E 	
   	
  

G L O B A L 	
   C H A N G E S 	
  

A C T I V I T I E S 	
   I N 	
   P R O G R E S S 	
  

P R O C E S S 	
   D A T A 	
  

S H O R T 	
   T I M E 	
   C Y C L E 	
  

L O C A L 	
   A D J U S T M E N T S 	
  

THERE ’ S 	
   	
  
L EARN ING 	
   	
  ANA L Y T I C S 	
  & 	
   L EARN ING 	
   	
  ANA L Y T I C S 	
  



HOW	
  DO	
  WE	
  HELP	
  
LEARNING	
  ANALYT ICS 	
  BE 	
  
AN	
   INNOVATION	
  THAT	
  

MAKES	
  A	
  REAL 	
   IMPACT	
  
ON	
  TEACHING	
  AND	
  

LEARNING	
  ?	
  
	
  



Image	
  Credit:	
  Christopher	
  Sessums	
  via	
  Flickr	
  (CC	
  BY	
  2.0),	
  adapted	
  	
  



WE	
  NEED	
  TO	
  DES IGN	
  FOR	
  
WAYS	
   IN	
  WHICH	
  ANALYT ICS 	
  

CAN	
  USEFULLY 	
   	
  

REFLECT	
  &	
  INFORM	
  
THE	
  TEACHING	
  AND	
  

LEARNING	
  PRACTICES 	
  OF	
  
INSTRUCTORS	
  AND	
  STUDENTS	
  



	
  
LEARNING	
   	
  
ANALYT ICS 	
   	
  
	
  

CA P TUR I NG 	
   / 	
   C A L CU L A T I NG 	
  
MEAN I NG FU L 	
   T R A C E S 	
   O F 	
  
A C T I V I T Y 	
   	
  

P R E S EN T I NG 	
   D A T A 	
   I N 	
   A 	
  
U S E F U L 	
   F O RM 	
   ( TO 	
   L E A RN E R S , 	
  
T E A CH E R S , 	
   D E S I GN E R S , 	
  
A DM IN I S T R A TOR S… ) 	
  

SU P POR T I NG 	
   I N T E R P R E T A T I ON 	
  
AND 	
   U S E 	
   O F 	
   T H E 	
   ANA L Y T I C S 	
  
I N 	
   D E C I S I ON 	
  MAK I NG 	
   	
  

	
  



HOW	
  DO	
  WE	
  DEVELOP	
  

RICH	
  INDICATORS	
  
THAT	
  CAN	
  BE	
  MEANINGFUL	
  

TO	
  TEACHERS	
  AND	
  
STUDENTS	
  AS 	
  REFLECT IONS	
  

OF	
  THEIR 	
  PART ICULAR	
  
PRACTICES 	
  OF	
  TEACHING	
  

AND	
  LEARNING?	
  



HOW	
  DO	
  WE	
  CONS IDER 	
  AND	
  
DES IGN	
  FOR 	
  WAYS 	
   IN 	
  WHICH	
  
ANALYT ICS 	
  CAN	
  PLAY 	
  A 	
  PART 	
  

IN 	
  THE 	
   LARGER 	
  ACTIVITY	
  
PATTERNS	
  OF 	
  
INSTRUCTORS 	
  AND	
  

STUDENTS? 	
  



PART	
  1:	
  RICH	
  
INDICATORS	
  



HOW	
  DO	
  WE	
  DEVELOP	
  

RICH	
  INDICATORS	
  
THAT	
  CAN	
  BE	
  MEANINGFUL	
  

TO	
  TEACHERS	
  AND	
  
STUDENTS	
  AS 	
  REFLECT IONS	
  

OF	
  THEIR 	
  PART ICULAR	
  
PRACTICES 	
  OF	
  TEACHING	
  

AND	
  LEARNING?	
  



DATA	
  
MINING	
  

Image	
  Credit:	
  ScoW	
  Clark	
  via	
  Flickr	
  (CC	
  BY	
  2.0),	
  adapted	
  	
  



DATA	
  GEOLOGY	
  

Image	
  Credit:	
  APS	
  Museum	
  via	
  Flickr	
  (CC	
  BY	
  2.0),	
  adapted	
  	
  

( S H A F F E R , 	
   2 0 1 3 ) 	
  
	
  



DATA	
  ARCHEOLOGY	
  

Image	
  Credit:	
  U.S.	
  Army	
  Corps	
  of	
  Engineers	
  Europe	
  District	
  	
  via	
  Flickr	
  (CC	
  BY	
  2.0),	
  adapted	
  	
  

( W I S E , 	
   2 0 1 3 ) 	
  
	
  



DATA	
  ARCHEOLOGY	
  

Image	
  Credit:	
  Pedro	
  Szekely	
  	
  via	
  Flickr	
  (CC	
  BY	
  2.0),	
  adapted	
  	
  

( W I S E , 	
   2 0 1 4 ) 	
  
	
  



DATA	
  ANTHROPOLOGY	
  

Image	
  Credit:	
  Pedro	
  Szekely	
  	
  via	
  Flickr	
  (CC	
  BY	
  2.0),	
  adapted	
  	
  

( W I S E , 	
   2 0 1 4 ) 	
  
	
  



WHAT’S	
  THE	
  
LEARNING	
  	
  	
   	
   	
   	
   	
  
MODEL?	
  

Image	
  Credit:	
  Torley	
  via	
  Flickr	
  (CC	
  BY	
  2.0)	
  



MORE	
  
IS	
  

BETTER	
  

Image	
  Credit:	
  Torley	
  via	
  Flickr	
  (CC	
  BY	
  2.0)	
  



WE	
  CAN	
  
DO	
  

BETTER!	
  

Image	
  Credit:	
  Torley	
  via	
  Flickr	
  (CC	
  BY	
  2.0)	
  



“SECOND	
  GENERATION”	
  
LEARNING	
  ANALYTICS	
  



Image	
  Credit:	
  Pedro	
  Figueiredo	
  via	
  Flickr	
  (CC	
  BY	
  2.0),	
  adapted	
  

O N E 	
   S I Z E 	
   	
  
D O E S N ’ T 	
   	
  
F I T 	
   A L L 	
  



AN	
  ONL INE 	
  D I SCUSS ION 	
  FORUM	
   I S 	
  A 	
  TOOL 	
  
I T ’ S 	
  EDUCAT IONAL 	
  PURPOSE 	
  CAN 	
  CHANGE 	
  

Q	
  &	
  A	
  

Peer	
  
Review	
  

Dialogue	
  

Reading	
  
Response	
  

Team	
  
Decision	
  
Making	
  

Argumen-­‐
ta,on	
  





ONL INE 	
  D I SCUSS ION 	
  
LEARN ING 	
  MODEL 	
  

Externalizing	
  one’s	
  
ideas	
  by	
  contribu:ng	
  
posts	
  to	
  an	
  online	
  

discussion	
  
	
  

Taking	
  in	
  the	
  
externaliza:ons	
  of	
  
others	
  by	
  accessing	
  

exis:ng	
  posts	
  
	
  

•  Social	
  construc,vist	
  perspec,ve	
  -­‐	
  online	
  discussions	
  as	
  a	
  forum	
  
for	
  learning	
  through	
  conversa5on	
  

•  Students	
  learn	
  as	
  they	
  ar5culate	
  their	
  ideas,	
  are	
  exposed	
  to	
  the	
  
ideas	
  of	
  others,	
  and	
  nego5ate	
  differences	
  in	
  perspec,ve	
  

•  Focus	
  on	
  how	
  students	
  contribute	
  comments	
  (“speak”)	
  and	
  
aWend	
  to	
  other’s	
  messages	
  (“listen”)	
  



Speaking	
  
�  Mechanism	
  for	
  sharing	
  ideas	
  

�  Value	
  in	
  speaking	
  that	
  is	
  
�  Recurring,	
  responsive	
  ,	
  ra,onaled	
  
�  Distributed	
  temporally	
  and	
  

conversa,onally	
  
�  Moderately	
  por,oned	
  	
  

�  While	
  “speaking”	
  is	
  visible,	
  not	
  all	
  
quali,es	
  are	
  salient	
  in	
  the	
  system	
  
(esp.	
  as	
  related	
  to	
  ,me)	
  

�  Post	
  quality	
  info	
  valuable,	
  but	
  
complex	
  to	
  assess	
  

Listening	
  
�  Ajending	
  to	
  the	
  ideas	
  of	
  others	
  is	
  	
  cri,cal,	
  

but	
  “invisible”	
  

�  Value	
  in	
  listening	
  that	
  is	
  
�  Broad	
  yet	
  Deep	
  (to	
  consider	
  mul,ple	
  

ideas;	
  predicts	
  posts’	
  content	
  quality)	
  
�  Integrated	
  (so	
  comments	
  are	
  informed	
  by	
  

others’	
  views)	
  
�  Recurrent	
  (to	
  provide	
  context	
  for	
  

discussion	
  flow;	
  predicts	
  responsiveness)	
  

�  Early	
  research	
  suggested	
  universally	
  poor	
  
behaviors,	
  but	
  recent	
  work	
  shows	
  
students	
  listen	
  in	
  very	
  dis,nct	
  ways	
  
�  E.g.	
  Disregardful,	
  Coverage,	
  Focused,	
  

Thorough	
  

ONL INE 	
  D I SCUSS ION 	
  
LEARN ING 	
  MODEL 	
  



Criteria	
   Metric Defini5on 

Temporal	
  
Distribu,on 

Percent	
  of	
  sessions	
  
with	
  posts 

Number	
  of	
  sessions	
  in	
  which	
  a	
  student	
  made	
  a	
  post,	
  
divided	
  by	
  their	
  total	
  of	
  number	
  sessions 

Speaking	
  
Quan,ty 

Number	
  of	
  posts Total	
  number	
  of	
  posts	
  a	
  student	
  contributed	
  to	
  the	
  
discussion 

Average	
  post	
  length Total	
  number	
  of	
  words	
  posted	
  by	
  a	
  student	
  divided	
  by	
  the	
  
number	
  of	
  posts	
  they	
  made	
  to	
  the	
  discussion 

Listening	
  
Breadth 

Percent	
  of	
  posts	
  
viewed	
  

Number	
  of	
  unique	
  posts	
  that	
  a	
  student	
  viewed	
  divided	
  by	
  
the	
  total	
  number	
  of	
  posts	
  in	
  the	
  discussion 

Percent	
  of	
  posts	
  read	
   Number	
  of	
  unique	
  posts	
  that	
  a	
  student	
  read	
  divided	
  by	
  
the	
  total	
  number	
  of	
  posts	
  in	
  the	
  discussion	
  

Listening	
  
Recurrence 

Number	
  of	
  reviews	
  of	
  
own	
  /	
  others’	
  posts 

Number	
  of	
  ,mes	
  a	
  student	
  revisited	
  posts	
  that	
  they	
  had	
  
made	
  /	
  viewed	
  previously	
  in	
  the	
  discussion 

Conversa,onal	
  
Distribu,on	
  

Posts	
  	
  made	
  /	
  viewed	
  
throughout	
  discussion	
  

Dispersion	
  or	
  concentra,on	
  of	
  posts	
  made	
  /	
  viewed	
  by	
  a	
  
student	
  in	
  the	
  discussion	
  space	
  

ONL INE 	
  D I SCUSS ION 	
  
LEARN ING 	
  MODEL 	
  
ANALYT I CS 	
  



Image	
  Credit:	
  Pedro	
  Figueiredo	
  via	
  Flickr	
  (CC	
  BY	
  2.0),	
  adapted	
  

O N E 	
   S I Z E 	
   	
  
( S T I L L ) 	
  

D O E S N ’ T 	
   	
  
F I T 	
   A L L 	
  



PART	
  2:	
  ACTIVITY	
  
PATTERNS	
  



HOW	
  DO	
  WE	
  CONS IDER 	
  AND	
  
DES IGN	
  FOR 	
  WAYS 	
   IN 	
  WHICH	
  
ANALYT ICS 	
  CAN	
  PLAY 	
  A 	
  PART 	
  

IN 	
  THE 	
   LARGER 	
  ACTIVITY	
  
PATTERNS	
  OF 	
  
INSTRUCTORS 	
  AND	
  

STUDENTS? 	
  



	
  
LEARNING	
   	
  
ANALYT ICS 	
   	
  
	
  

C A P T U R I N G 	
   / 	
   C A L C U L A T I N G 	
  
M E AN I N G F U L 	
   T R A C E S 	
   O F 	
  
A C T I V I T Y 	
   	
  

P R E S E N T I N G 	
   D A T A 	
   I N 	
   A 	
   U S E F U L 	
  
F O RM 	
   ( T O 	
   L E A R N E R S , 	
  
T E A C H E R S , 	
   D E S I G N E R S , 	
  
A DM I N I S T R A T O R S… ) 	
  

S U P PO R T I N G 	
   I N T E R P R E T A T I O N 	
  
A ND 	
   U S E 	
   O F 	
   T H E 	
   A N A L Y T I C S 	
   I N 	
  
D E C I S I O N 	
  MA K I N G 	
   	
  

	
  



	
  
LEARNING	
   	
  
ANALYT ICS 	
   	
  
INTERVENT IONS 	
   	
  
	
  

SURROUND ING 	
   F RAMES 	
  
O F 	
   A C T I V I T Y 	
   THROUGH 	
  
WH I CH 	
   L E ARN ING 	
  
ANA L Y T I C S 	
   A R E 	
   T A K EN 	
  
UP 	
   B Y 	
   P EOP L E 	
   A S 	
   P AR T 	
  
O F 	
   SOME 	
   L ARGER 	
  
EDUCAT IONA L 	
   A C T I V I T Y 	
  

(WISE 	
   E T 	
  A L . , 	
  2013) 	
   	
  



	
  

LOCALLY 	
  CONTEXTUAL IZED 	
  
QUEST IONS 	
  OF 	
   INTERPRETAT ION	
  &	
  

ACT ION	
  



	
  

LOCALLY 	
  CONTEXTUAL IZED 	
  
QUEST IONS 	
  OF 	
   INTERPRETAT ION	
  &	
  

ACT ION	
  



LOCALLY 	
  CONTEXTUAL IZED 	
  
QUEST IONS 	
  OF 	
   INTERPRETAT ION	
  &	
  

ACT ION	
  



	
  

LOCALLY 	
  CONTEXTUAL IZED 	
  
QUEST IONS 	
  OF 	
   INTERPRETAT ION	
  &	
  

ACT ION	
  



	
  

LOCALLY 	
  CONTEXTUAL IZED 	
  
QUEST IONS 	
  OF 	
   INTERPRETAT ION	
  &	
  

ACT ION	
  



T H I N K I N G 	
   L I K E 	
   A 	
  
D E S I G N E R 	
   I 	
  

C O N N E C T 	
   T H E 	
   U S E 	
   O F 	
  
L E A R N I N G 	
   A N A L Y T I C S 	
   	
  
T O 	
   T H E 	
   P R A C T I C E 	
   O F 	
  
L E A R N I N G 	
   D E S I G N 	
  

(LOCKYER , 	
  HEATHCOTE , 	
  & 	
  DAWSON, 	
  2013) 	
  



T H I N K I N G 	
   L I K E 	
   A 	
  
D E S I G N E R 	
   I I 	
  

	
  

E M B E D 	
   U S E 	
   O F 	
  
L E A R N I N G 	
   A N A L Y T I C S 	
   	
  

T O 	
   S U P P O R T 	
   	
   	
  
I N T E N T I O N A L 	
   S T U D E N T 	
   	
  
L E A R N I N G 	
   P R A C T I C E S 	
  



WHY	
  FOCUS 	
  ON 	
  STUDENTS 	
   A S 	
  USERS 	
  OF 	
  
L EARN ING 	
  ANALYT I C S? 	
  

E N G A G E 	
   T H E M 	
   A S 	
   A C T I V E 	
   P A R T N E R S 	
   I N 	
   L E A R N I N G 	
  

A B I L I T Y 	
   T O 	
   M A K E 	
   I MM E D I A T E 	
   L O C A L 	
   C H A N G E S 	
  

A C T I V A T E 	
   M E T A C O G N I T I V E 	
   P R O C E S S E S 	
   	
  

E M P OW E RM E N T 	
   N O T 	
   E N S L A V E M E N T 	
  

D EM O C R A T I Z E 	
   A C C E S S 	
   T O 	
   D A T A 	
  

O N E -­‐ T O -­‐ O N E 	
   R A T I O 	
   A T 	
   A N Y 	
   S C A L E 	
  

	
  



CHAL L ENGE S 	
  

•  C OM P R E H E N D I N G 	
  
P E D A G O G I C A L 	
   I N T E N T 	
  
( E A R L Y 	
   O N ) 	
  

•  R E C O G N I Z I N G 	
  
P R O D U C T I V E 	
   P A T T E R N S 	
  
O F 	
   A C T I V I T Y 	
  

•  D E V E L O P I N G 	
   / 	
  
A C T I V A T I N G 	
   S E L F -­‐
R E G U L A T O R Y 	
   S K I L L S 	
   	
  

	
  

CHAL LENGES 	
  & 	
  OPPORTUN I T I E S 	
   FOR 	
  
STUDENTS 	
  AS 	
   LEARN ING 	
  ANALYT I C S 	
  USERS 	
  

OPPORTUN I T I E S 	
  
•  S H A R I N G 	
   I N S T R U C T I O N A L 	
  

P U R P O S E 	
   I N C R E A S E S 	
  
P O T E N T I A L 	
   F O R 	
  
P U R P O S E F U L 	
   A L I G NM E N T 	
  
O F 	
   S T U D E N T 	
   B E H A V I O R 	
   	
  

•  B E I N G 	
   P R O A C T I V E 	
   I N 	
  
M O N I T O R I N G 	
   A N D 	
  
D I R E C T I N G 	
   O N E ’ S 	
  
L E A R N I N G 	
   S U P P O R T S 	
  
B E T T E R 	
   P R O C E S S E S 	
   A N D 	
  
O U T C OM E S 	
  



•  TRANSPAR ENCY 	
  O F 	
   DA TA 	
   CAP TURE , 	
  
ANA L Y S I S 	
   AND 	
   A CC E S S 	
  

•  R IG I D I T Y 	
   O F 	
   I N T E R PR E TA T ION 	
   (MORE 	
  
I S N ’ T 	
   A LWAY S 	
   B E T T E R ) 	
  

•  DANGER 	
  O F 	
  OP T IM I Z I NG 	
   TO 	
  ON L Y 	
   THAT 	
  
WH I CH 	
   CAN 	
   B E 	
  MEA SURED 	
  

SOME 	
  ADD I T IONAL 	
  CONCERNS 	
  



A 	
   M O D E L 	
   F O R 	
   I N T E R V E N T I O N S 	
  
T H A T 	
   E M B E D S 	
   T H E 	
   U S E 	
   O F 	
  

L E A R N I N G 	
   A N A L Y T I C S 	
   	
  
T O 	
   S U P P O R T 	
   P U R P O S E F U L N E S S 	
   I N 	
  
S T U D E N T 	
   L E A R N I N G 	
   P R A C T I C E S 	
  

	
  

2 	
   F O U N D A T I O N S 	
  

3 	
   P R O C E S S E S 	
  

4 	
  PR INC I P L E S 	
   	
  
	
  



	
  
Learning	
  Analy,cs	
  

	
  
	
  
	
  



Learning	
  Analy,cs	
  
&	
  

Learning	
  Ac,vi,es	
  



INTEGRAT ION 	
  

•  MAKE 	
   TH E 	
   U S E 	
  O F 	
   L E ARN ING 	
   ANA L Y T I C S 	
  
AN 	
   E L EMENT 	
  O F 	
   TH E 	
   L E ARN ING 	
  D E S I GN 	
   	
  

•  POS I T I ON 	
   TH E 	
   U S E 	
  O F 	
   ANA L Y T I C S 	
   A S 	
   AN 	
  
I N T EGRA L 	
   P AR T 	
  O F 	
   COUR S E 	
   A C T I V I T I E S 	
  
T I E D 	
   TO 	
  GOA L S 	
   AND 	
   E X P E C TA T IONS 	
  

•  PROV I D E 	
   A 	
   LOCA L 	
   CONT E X T 	
   FOR 	
  MAK ING 	
  
S EN S E 	
  O F 	
   TH E 	
   DA TA 	
  



CONCEPTUAL 	
  QUEST IONS 	
  

1.  GIVEN 	
   THE 	
  GOALS 	
  OF 	
   TH I S 	
  
PART I CULAR 	
   EDUCAT IONAL 	
  ACT IV I T Y , 	
  
WHAT 	
  METR I C S 	
  ARE 	
   IMPORTANT 	
   TO 	
  
FOCUS 	
  ON? 	
  

2.  WHAT 	
  DO 	
  PRODUCT IVE 	
  AND 	
  
UNPRODUCT IVE 	
   PATTERNS 	
   IN 	
   THESE 	
  
METR I C S 	
   LOOK 	
   L I K E? 	
  



PRACT I CAL 	
  QUEST IONS 	
  

1.  HOW	
  TO 	
  MAKE 	
   TH I S 	
   THREAD 	
  
BETWEEN 	
   L EARN ING 	
  GOALS , 	
   S TUDENT 	
  
ACT IONS 	
  AND 	
  ANALYT I C S 	
   F EEDBACK 	
  
C LEAR 	
  

2.  HOW	
  TO 	
  MAKE 	
  ANALYT I C S 	
  USE 	
  
EMBEDDED 	
   IN 	
   COURSE 	
  ACT IV I T Y 	
   F LOW	
  



Criteria	
   Metric Defini5on 

Temporal	
  
Distribu,on 

Percent	
  of	
  sessions	
  
with	
  posts 

Number	
  of	
  sessions	
  in	
  which	
  a	
  student	
  made	
  a	
  post,	
  
divided	
  by	
  their	
  total	
  of	
  number	
  sessions 

Speaking	
  
Quan,ty 

Number	
  of	
  posts Total	
  number	
  of	
  posts	
  a	
  student	
  contributed	
  to	
  the	
  
discussion 

Average	
  post	
  length Total	
  number	
  of	
  words	
  posted	
  by	
  a	
  student	
  divided	
  by	
  the	
  
number	
  of	
  posts	
  they	
  made	
  to	
  the	
  discussion 

Listening	
  
Breadth 

Percent	
  of	
  posts	
  
viewed	
  

Number	
  of	
  unique	
  posts	
  that	
  a	
  student	
  viewed	
  divided	
  by	
  
the	
  total	
  number	
  of	
  posts	
  in	
  the	
  discussion 

Percent	
  of	
  posts	
  read	
   Number	
  of	
  unique	
  posts	
  that	
  a	
  student	
  read	
  divided	
  by	
  
the	
  total	
  number	
  of	
  posts	
  in	
  the	
  discussion	
  

Listening	
  
Recurrence 

Number	
  of	
  reviews	
  of	
  
own	
  /	
  others’	
  posts 

Number	
  of	
  ,mes	
  a	
  student	
  revisited	
  posts	
  that	
  they	
  had	
  
made	
  /	
  viewed	
  previously	
  in	
  the	
  discussion 

Conversa,onal	
  
Distribu,on	
  

Posts	
  	
  made	
  /	
  viewed	
  
throughout	
  discussion	
  

Dispersion	
  or	
  concentra,on	
  of	
  posts	
  made	
  /	
  viewed	
  by	
  a	
  
student	
  in	
  the	
  discussion	
  space	
  

ONL INE 	
  D I SCUSS ION 	
  
LEARN ING 	
  MODEL 	
  
ANALYT I CS 	
  



Criteria	
   Metric Defini5on 

Temporal	
  
Distribu,on 

Percent	
  of	
  sessions	
  
with	
  posts 

Number	
  of	
  sessions	
  in	
  which	
  a	
  student	
  made	
  a	
  post,	
  
divided	
  by	
  their	
  total	
  of	
  number	
  sessions 

Speaking	
  
Quan,ty 

Number	
  of	
  posts Total	
  number	
  of	
  posts	
  a	
  student	
  contributed	
  to	
  the	
  
discussion 

Average	
  post	
  length Total	
  number	
  of	
  words	
  posted	
  by	
  a	
  student	
  divided	
  by	
  the	
  
number	
  of	
  posts	
  they	
  made	
  to	
  the	
  discussion 

Listening	
  
Breadth 

Percent	
  of	
  posts	
  
viewed	
  

Number	
  of	
  unique	
  posts	
  that	
  a	
  student	
  viewed	
  divided	
  by	
  
the	
  total	
  number	
  of	
  posts	
  in	
  the	
  discussion 

Percent	
  of	
  posts	
  read	
   Number	
  of	
  unique	
  posts	
  that	
  a	
  student	
  read	
  divided	
  by	
  
the	
  total	
  number	
  of	
  posts	
  in	
  the	
  discussion	
  

Listening	
  
Recurrence 

Number	
  of	
  reviews	
  of	
  
own	
  /	
  others’	
  posts 

Number	
  of	
  ,mes	
  a	
  student	
  revisited	
  posts	
  that	
  they	
  had	
  
made	
  /	
  viewed	
  previously	
  in	
  the	
  discussion 

Conversa,onal	
  
Distribu,on	
  

Posts	
  	
  made	
  /	
  viewed	
  
throughout	
  discussion	
  

Dispersion	
  or	
  concentra,on	
  of	
  posts	
  made	
  /	
  viewed	
  by	
  a	
  
student	
  in	
  the	
  discussion	
  space	
  

METR ICS 	
  OF 	
  FOCUS 	
  



SOME 	
  ANALY T I C S 	
   CAN 	
  BE 	
  
EMBEDDED 	
  D I R E C T L Y 	
   I N TO 	
   TH E 	
  
L EARN ING 	
  ACT I V I T Y 	
  



Metric Your	
  Data	
  	
  
(Week	
  X) 

Class	
  Average	
  
(Week	
  X) 

Observa5ons 

Range	
  of	
  par5cipa5on 4	
  days 5	
  days 	
   

#	
  of	
  sessions 6 13 

Average	
  session	
  length 33	
  min 48	
  min 

%	
  of	
  sessions	
  with	
  posts 67% 49% 

#	
  of	
  posts	
  made 8 12 

Average	
  post	
  length 386	
  words 125	
  words 

%	
  of	
  posts	
  read	
   42% 87% 

#of	
  reviews	
  of	
  own	
  posts 22 13 

#of	
  reviews	
  of	
  others’	
  posts 8 112 

OTHER 	
  ANA L Y T I C S 	
  NE ED 	
   TO 	
   B E 	
  
EX TRAC T ED 	
  & 	
  RE IN T EGRAT ED 	
   I N TO 	
  
TH E 	
   L EARN ING 	
  ACT I V I T Y 	
  



Learning	
  Analy,cs	
  
&	
  

Learning	
  Ac,vi,es	
  

Grounding	
  



Clear	
  guidelines	
  and	
  discussion	
  of	
  

–  the	
  purpose	
  of	
  engaging	
  in	
  [online	
  discussions]	
  

–  the	
  instructor’s	
  expecta,ons	
  for	
  a	
  produc,ve	
  process	
  of	
  
engaging	
  in	
  [online	
  discussions]	
  

–  how	
  the	
  learning	
  analy,cs	
  provide	
  indicators	
  of	
  this	
  process	
  

GROUND ING 	
  

ar:cula:ng	
  one’s	
  ideas,	
  being	
  exposed	
  to	
  the	
  ideas	
  of	
  
others,	
  nego:a:ng	
  differences	
  in	
  perspec:ve	
  

aBending	
  deeply	
  to	
  a	
  spectrum	
  of	
  others’	
  ideas,	
  and	
  
contribu:ng	
  comments	
  that	
  are	
  responsive	
  and	
  ra:onaled,	
  	
  

percent	
  of	
  posts	
  read	
  introduced	
  not	
  just	
  as	
  a	
  number	
  but	
  one	
  
which	
  have	
  clear	
  meaning	
  in	
  the	
  context	
  of	
  the	
  ac:vity	
  



GROUND ING 	
  

 
Discussion Participation Guidelines  

  
Attending to Others Posts 
 
Broad Listening: Try to read as many 
posts as possible to consider everyone’s 
ideas in the discussion. This can help 
you examine and support your own ideas 
more deeply. However, when time is 
limited it is better to view a portion in 
depth, then everything superficially. 
 
 



GROUND ING 	
  

 
Discussion Participation Guidelines  

  
Attending to Others Posts 
 
Broad Listening: Try to read as many 
posts as possible to consider everyone’s 
ideas in the discussion. This can help 
you examine and support your own ideas 
more deeply. However, when time is 
limited it is better to view a portion in 
depth, then everything superficially. 
 
 

 
Learning Analytics Guidelines  

 
  

  
 
 
 
 
 

  

 

AWending	
  to	
  Others’	
  Posts	
  

%	
  of	
  
posts	
  
read	
  

The	
  propor,on	
  of	
  posts	
  
you	
  read	
  (not	
  scanned)	
  
at	
  least	
  once.	
  
	
  

It	
  is	
  good	
  to	
  read	
  as	
  many	
  posts	
  as	
  
possible	
  to	
  consider	
  everyone’s	
  
ideas	
  in	
  the	
  discussion	
  However,	
  
when	
  ,me	
  is	
  limited	
  it	
  is	
  bejer	
  to	
  
view	
  a	
  por,on	
  in	
  depth,	
  then	
  
everything	
  superficially.	
  

*The visual interface shows posts that 
you have viewed in blue and new 
ones in red to help you track this. 
	
  



GROUND ING 	
  

 
Discussion Participation Guidelines  

  
Attending to Others Posts 
 
Broad Listening: Try to read as many 
posts as possible to consider everyone’s 
ideas in the discussion. This can help 
you examine and support your own ideas 
more deeply. However, when time is 
limited it is better to view a portion in 
depth, then everything superficially. 
 
 

 
Learning Analytics Guidelines  

 
  

  
 
 
 
 
 

  

 

AWending	
  to	
  Others’	
  Posts	
  

%	
  of	
  
posts	
  
read	
  

The	
  propor,on	
  of	
  posts	
  
you	
  read	
  (not	
  scanned)	
  
at	
  least	
  once.	
  
	
  

It	
  is	
  good	
  to	
  read	
  as	
  many	
  posts	
  as	
  
possible	
  to	
  consider	
  everyone’s	
  
ideas	
  in	
  the	
  discussion	
  However,	
  
when	
  ,me	
  is	
  limited	
  it	
  is	
  bejer	
  to	
  
view	
  a	
  por,on	
  in	
  depth,	
  then	
  
everything	
  superficially.	
  



Learning	
  Analy,cs	
  
&	
  

Learning	
  Ac,vi,es	
  

Grounding	
  



WHO	
  IS	
  
WATCHING	
  

ME?	
  

Image	
  Credit:	
  Adam	
  Thomas	
  via	
  Flickr	
  (CC	
  BY	
  2.0),	
  adapted	
  	
  



STUDENT 	
  AGENCY 	
  

CAN 	
  G I V E 	
   S TUDENT S 	
   TH E 	
  OPPORTUN I T Y 	
   TO 	
  
–  E S T A B L I S H 	
   P E R S O N A L 	
   G O A L S 	
   F O R 	
   T H E 	
   A C T I V I T Y 	
   ( I N 	
  

R E L A T I O N 	
   T O 	
   T H E 	
   G I V E N 	
   I N S T R U C T I O N A L 	
   I N T E N T ) 	
  

–  H A V E 	
   ( S OM E ) 	
   A U T H O R I T Y 	
   I N 	
   I N T E R P R E T I N G 	
   W H A T 	
  
T H E 	
   A N A L Y T I C S 	
   S A Y 	
   A B O U T 	
   T H E I R 	
   P R O G R E S S 	
  
T OW A R D S 	
   T H E 	
   G O A L S 	
   	
  

–  P R O V I D E 	
   H UM A N 	
   C O N T E X T 	
   T O 	
   T H E 	
   D A T A 	
  

–  D E C I D E 	
   W H A T 	
   A C T I O N S 	
   T O 	
   T A K E 	
   A S 	
   A 	
   R E S U L T 	
   O F 	
  
T H E 	
   I N F O RM A T I O N 	
   P R O V I D E D 	
  

[THAT’S 	
  DATA	
  ANTHROPOLOGY	
   ! ] 	
  



Learning	
  Analy,cs	
  
&	
  

Learning	
  Ac,vi,es	
  

Grounding	
  

Goal	
  Se4ng	
  

Reflec,on	
  



GOAL -­‐SETT ING 	
  

•  I ND I V I DUA L 	
   GOA L -­‐ S E T T I NG 	
   A L LOWS 	
   FOR 	
  
MUL T I P L E 	
   PO S S I B L E 	
   P RO F I L E S 	
   O F 	
  
P RODUCT I V E 	
   A C T I V I T Y 	
   AND 	
   IMPROVEMENT 	
  
( RA THER 	
   THAN 	
   A 	
   S I NG L E 	
   P A TH 	
   A L L 	
  MUS T 	
  
FO L LOW) 	
  

•  ( S E L F -­‐ S E T ) 	
   GOA L S 	
  MOT I VA T E 	
   L E ARNER S 	
   TO 	
  
PUT 	
   I N 	
   GR EA T ER 	
   E F FOR T S , 	
   S UP PORT 	
   S E L F -­‐
MON I TOR ING 	
   AND 	
   I N CR EA S E 	
   COMM I TMENT 	
  
TO 	
  MEE T 	
   CHA L L ENGE S 	
   ENCOUNTER ED 	
  



•  Discussion	
  guidelines	
  present	
  metrics	
  as	
  a	
  star,ng	
  point	
  for	
  
considera,on,	
  not	
  as	
  absolute	
  arbiters	
  of	
  engagement	
  

•  Goal-­‐se4ng	
  is	
  an	
  explicit	
  and	
  structured	
  part	
  of	
  the	
  learning	
  
ac,vity	
  as	
  students	
  set	
  weekly	
  goals	
  for	
  engaging	
  in	
  the	
  online	
  
discussions	
  in	
  an	
  online	
  reflec,on	
  journal	
  (in	
  the	
  LMS)	
  

	
  

GOAL 	
  SETT ING 	
  

S AM P L E 	
   S T U D E N T 	
   G O A L S 	
   	
  
	
  
“I	
  aim	
  to	
  read	
  all	
  (most)	
  posts	
  [in	
  the	
  discussion],	
  and	
  ac:vely	
  par:cipate	
  in	
  two	
  
threads	
  in	
  addi:on	
  to	
  any	
  I	
  create”	
  
	
  
“Well,	
  since	
  I	
  didn't	
  hit	
  last	
  week’s	
  goal	
  really	
  I	
  [s:ll]	
  need	
  to	
  do	
  that,	
  also	
  keep	
  the	
  
length	
  [of	
  my	
  posts]	
  down	
  and	
  get	
  more	
  interac:ve	
  with	
  the	
  other	
  kids.”	
  
	
  
“As	
  a	
  goal	
  for	
  the	
  next	
  discussion,	
  I	
  will	
  try	
  to	
  synthesize	
  ideas	
  from	
  different	
  
thread	
  areas”	
  
	
  



[DATA 	
   INFORMED] 	
  REF LECT ION 	
  

•  K E Y 	
   E L EM EN T 	
   O F 	
   L E A R N I N G 	
   A N A L Y T I C S 	
   U S E 	
  
–  C O N N E C T S 	
   T H E 	
   I N F O RM A T I O N 	
   T O 	
   T H E 	
   C O N T E X T 	
   T O 	
  

G E N E R A T E 	
   M E A N I N G 	
   A N D 	
   I N I T I A T E 	
   A C T I O N 	
  

•  DUA L 	
   D ANG E R 	
   O F 	
   OMN I P R E S E N T 	
   A N A L Y T I C S 	
  
–  A B I L I T Y 	
   T O 	
   R E V I E W 	
   “ A N Y P L A C E / A N Y T I M E ” 	
   M E A N S 	
  

I T 	
   H A P P E N S 	
   N OW H E R E / N E V E R 	
  
–  A T T E N T I O N 	
   T O 	
   C O N S T A N T L Y 	
   A V A I L A B L E 	
   M E T R I C S 	
  

D I S T R A C T S 	
   F R OM 	
   E N G A G EM E N T 	
   I N 	
   L E A R N I N G 	
  



•  Establish	
  a	
  rhythm	
  for	
  reflec,on	
  
–  Weekly	
  cycle	
  of	
  reviewing	
  the	
  analy,cs	
  	
  
–  Evaluate	
  progress	
  towards	
  the	
  goals	
  
–  Assess	
  when	
  the	
  goals	
  themselves	
  need	
  to	
  be	
  updated	
  or	
  revised	
  

•  Provide	
  a	
  dedicated	
  space	
  
–  Online	
  reflec,ve	
  journal	
  (private	
  wiki	
  in	
  the	
  LMS)	
  
–  Supports	
  examina,on	
  of	
  trajectory	
  over	
  ,me	
  

REFLECT ION 	
  

S AMP L E 	
   S T UD EN T 	
   R E F L E C T I O N 	
  
	
  
“I	
  found	
  that	
  I	
  wanted	
  the	
  challenge	
  of	
  trying	
  to	
  up	
  the	
  %	
  of	
  overall	
  posts	
  that	
  I	
  
reviewed	
  each	
  week.	
  This	
  also	
  meant	
  slowing	
  down	
  my	
  reading	
  since	
  the	
  data	
  
would	
  not	
  record	
  a	
  quick	
  read	
  of	
  the	
  informa:on.	
  The	
  overall	
  result	
  was	
  that	
  I	
  
think	
  I	
  learned	
  more	
  and	
  was	
  able	
  to	
  get	
  a	
  broader	
  sense	
  of	
  opinion	
  concerning	
  
the	
  readings.”	
  

	
  
	
  



Learning	
  Analy,cs	
  
&	
  

Learning	
  Ac,vi,es	
  

Grounding	
  

Goal	
  Se4ng	
  

Reflec,on	
  



REFERENCE 	
  FRAME 	
  

•  COMPAR I SON 	
  PO INTS 	
   TO 	
  WH ICH 	
  
S TUDENTS 	
  OR I ENT 	
  WHEN 	
  THEY 	
   EXAMINE 	
  
THE I R 	
  ANALYT I C S 	
  

– TH EO R E T I C A L 	
   P A T T E R N S 	
  

– P E E R 	
   A C T I V I T Y 	
   	
  

– TH E I R 	
   OWN 	
   P R I O R 	
   A C T I V I T Y 	
  



•  Con,nually	
  reminding	
  students	
  of	
  theore,cal	
  pajerns	
  
•  Promp,ng	
  reflec,on	
  on	
  individual	
  progress	
  and	
  goals	
  
•  Value	
  and	
  danger	
  of	
  comparisons	
  to	
  peers	
  

	
  

	
  

REFERENCE 	
  FRAME 	
  

S AMP L E 	
  MEN T I ON S 	
   O F 	
   R E F E R E N C E 	
   F R AME S 	
  
“I	
  was	
  surprised	
  to	
  see	
  that	
  most	
  of	
  my	
  classmates	
  checked	
  the	
  forum	
  more	
  than	
  I	
  did…I	
  
also	
  did	
  not	
  expect	
  that	
  they	
  referred	
  [back	
  to]	
  their	
  own	
  post	
  quite	
  many	
  :mes.”	
  
	
  
“Since	
  all	
  my	
  numbers	
  are	
  below	
  the	
  average	
  so	
  that	
  makes	
  me	
  feel,	
  ‘Oh	
  my	
  gosh,	
  I’m	
  kind	
  
of	
  jumping	
  out	
  of	
  this	
  class’	
  or	
  something	
  like	
  that.	
  It	
  is	
  kind	
  of	
  a	
  liBle	
  bit	
  –	
  some:mes	
  
depressing.”	
  	
  
	
  
“Compared	
  to	
  the	
  previous	
  week,	
  [my]	
  number	
  of	
  reviews	
  of	
  others’	
  posts	
  has	
  been	
  hugely	
  
increased	
  …	
  and	
  I	
  did	
  spend	
  more	
  :me	
  to	
  read	
  and	
  understand	
  others’	
  posts.”	
  	
  
	
  
	
  

	
  



DIALOGUE 	
  

•  SPACE 	
  OF 	
  NEGOT IAT ION 	
  AROUND 	
  THE 	
  
INTERPRETAT ION 	
  OF 	
   THE 	
  ANALYT I C S 	
   	
  

•  ANALYT I C S 	
  AS 	
  A 	
   S TART , 	
  NOT 	
   THE 	
   END 	
  
– WHAT 	
   T O 	
   C H ANG E 	
   I S 	
   N O T 	
   A LWA Y S 	
   C L E A R 	
  
–  S T U D E N T S 	
  MA Y 	
   N E E D 	
   H E L P 	
   T A K I N G 	
   A C T I O N 	
  

•  USE 	
  OF 	
   “NEUTRAL” 	
  DATA 	
  AS 	
   L EVERAGE 	
   	
  



•  Conversa,on	
  between	
  each	
  student	
  and	
  the	
  instructor	
  about	
  their	
  
par,cipa,on,	
  grounded	
  in	
  the	
  analy,cs	
  

•  Conducted	
  thought	
  the	
  online	
  reflec,ve	
  journal	
  	
  
•  Simultaneously	
  creates	
  an	
  audience	
  for	
  the	
  reflec,on	
  and	
  allows	
  for	
  

feedback,	
  sugges,ons	
  etc.	
  

	
  

DIALOGUE 	
  

S A M P L E 	
   D I A L O G I C 	
   C O M M E N T S 	
  
“This	
  week	
  I	
  was	
  out	
  of	
  town	
  to	
  renew	
  my	
  entry	
  visa,	
  so	
  I	
  went	
  to	
  the	
  discussion	
  forum	
  later	
  
than	
  usual,	
  as	
  a	
  result,	
  my	
  role	
  was	
  mainly	
  to	
  build	
  on	
  others'	
  comments	
  or	
  answer	
  
ques:ons,	
  studying	
  more	
  as	
  a	
  listener.	
  Timing	
  is	
  very	
  important	
  for	
  online	
  discussion	
  :)	
  …I	
  
hope	
  I	
  could	
  ...do	
  beBer	
  next	
  week”	
  

“Despite	
  your	
  comment	
  that	
  you	
  made	
  fewer	
  posts	
  than	
  in	
  previous	
  weeks	
  I	
  no:ce	
  that	
  you	
  
are	
  s:ll	
  way	
  above	
  the	
  class	
  average.	
  I'm	
  curious	
  to	
  know	
  your	
  thoughts	
  on	
  this	
  -­‐	
  especially	
  
in	
  rela:on	
  to	
  your	
  goal	
  of	
  wan:ng	
  to	
  focus	
  more	
  on	
  quality	
  rather	
  than	
  quan:ty.”	
  

	
  



I	
  was	
  overwhelmed	
  to	
  see	
  the	
  volume	
  of	
  the	
  comments,	
  some:me	
  they	
  
help	
  me	
  to	
  get	
  inspira:on	
  but	
  I	
  [also]…tend	
  to	
  change	
  my	
  thoughts	
  aZer…
[if]	
  it	
  seemed	
  to	
  be	
  making	
  a	
  very	
  good	
  point….that	
  also	
  delay	
  the	
  :ming	
  
to	
  post	
  my	
  comment.	
  	
  While	
  I	
  am	
  readjus:ng,	
  more	
  comments	
  were	
  
posted,	
  I	
  get	
  more	
  nervous,	
  since	
  I	
  feel	
  I	
  also	
  have	
  to	
  address	
  those	
  new	
  
comments.	
  
	
  
A	
  couple	
  of	
  ideas	
  that	
  may	
  help	
  you:	
  (1)	
  It	
  is	
  okay	
  to	
  post	
  your	
  ini:al	
  ideas	
  
before	
  reading	
  everything	
  (even	
  if	
  they	
  will	
  change	
  aZer)	
  (2)	
  It	
  might	
  help	
  
if	
  you	
  pick	
  one	
  reading	
  and	
  one	
  thread	
  of	
  the	
  discussion	
  to	
  par:cipate	
  in	
  
first	
  instead	
  of	
  trying	
  to	
  do	
  it	
  all	
  at	
  once.	
  (3)	
  It	
  is	
  okay	
  (and	
  good)	
  if	
  you	
  are	
  
constantly	
  readjus:ng	
  your	
  thinking	
  -­‐	
  this	
  is	
  part	
  of	
  the	
  learning	
  process	
  
	
  
“I	
  think	
  that	
  the	
  strategy	
  [you	
  gave	
  me]	
  helped	
  me	
  to	
  ease	
  my	
  stress.	
  	
  By	
  
pos:ng	
  at	
  least	
  one	
  comment	
  earlier,	
  I	
  could	
  feel	
  that	
  I	
  achieved.	
  	
  (I	
  s:ll	
  
know	
  I	
  need	
  to	
  make	
  much	
  more	
  contribu:ons	
  on	
  the	
  forum,	
  though.)”	
  
	
  

A	
   (PART ICULARLY 	
  R ICH) 	
  
D IALOG IC 	
  EXCHANGE 	
  



Learning	
  Analy,cs	
  
&	
  	
  

Learning	
  Ac,vi,es	
  

Grounding	
  

Goal	
  Se4ng	
  

Reflec,on	
  



Integra:on	
  (technological	
  and	
  pedagogical)	
  made	
  analy:cs	
  a	
  
coherent	
  part	
  of	
  the	
  learning	
  process	
  
	
  
Students	
  embraced	
  agency	
  in	
  se`ng	
  (oZen	
  recurring)	
  personal	
  goals	
  
and	
  evalua:ng	
  their	
  progress,	
  no	
  “big	
  brother”	
  issues	
  	
  
	
  
Reference	
  frames	
  were	
  important	
  for	
  making	
  sense	
  of	
  the	
  data;	
  
reac:ons	
  can	
  be	
  both	
  cogni:ve	
  and	
  emo:onal	
  
	
  
Reflec:on	
  on	
  data	
  a	
  powerful	
  star:ng	
  place	
  
Concrete	
  and	
  proximal	
  goal-­‐se`ng	
  is	
  harder	
  
Change	
  happens	
  slowly,	
  isn’t	
  always	
  inten:onal,	
  requires	
  support!	
  
	
  
Dialogue	
  was	
  powerful	
  but	
  presents	
  challenges	
  for	
  scalability	
  
	
  

IN I T IA L 	
  F IND INGS 	
  



DIST INCT 	
  CHANGE 	
  
PROF I L E S 	
  



INTEGRATING 	
  STUDENT	
  USE	
  OF	
  
ANALYTICS 	
  AS 	
  PART	
  OF	
  

LEARNING	
  PRACTICES 	
   IN	
  A	
  
PR INCIPLED	
  WAY	
  OFFERS	
  

EXC IT ING	
  OPPORTUNIT IES 	
  TO	
  
HELP	
  STUDENTS	
  BECOME	
  
PURPOSEFUL	
  ABOUT	
  THEIR 	
  
LEARNING	
  BASED	
  ON	
  DATA-­‐

INFORMED	
  DECISIONS	
  



WE	
  NEED	
  TO	
   	
  
CONTINUE	
  TO	
  DEVELOP	
  

RICH	
  INDICATORS	
  
THAT	
  CAN	
  BE	
  MEANINGFUL	
  

TO	
  TEACHERS	
  AND	
  
STUDENTS	
  AS 	
  REFLECT IONS	
  

OF	
  THEIR 	
  PART ICULAR	
  
PRACTICES 	
  OF	
  TEACHING	
  

AND	
  LEARNING	
  



WE	
  NEED	
  TO	
  CONSIDER	
  
AND	
  DES IGN	
  FOR	
  WAYS	
   IN	
  
WHICH	
  ANALYT ICS 	
  CAN	
  
PLAY	
  A	
  PART	
   IN	
  THE	
  

LARGER	
  ACTIVITY	
  
PATTERNS	
  OF	
  
INSTRUCTORS	
  AND	
  

STUDENTS	
  



HOW	
  CAN	
  YOU	
  DES IGN	
  WAYS	
  FOR	
  
ANALYT ICS 	
  TO	
  USEFULLY 	
  

REFLECT	
  &	
  INFORM	
  THE	
  
TEACHING	
  AND	
  LEARNING	
  
PRACTICES 	
  OF	
  YOUR	
  

UNIVERS ITY’S 	
   INSTRUCTORS	
  
AND	
  STUDENTS?	
  



Learning	
  Analy,cs	
  

Grounding	
  

Goal	
  Se4ng	
  

Reflec,on	
  

Advancing	
  University	
  Teaching	
  and	
  Learning	
  with	
  
Analy5cs:	
  Linking	
  Pedagogical	
  Intent	
  and	
  Student	
  

Ac5vity	
  through	
  Data-­‐Based	
  Reflec5on	
  
♦	
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