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   Total	
  
Enrolment	
  

%	
  Change	
  
Total	
  
Enrolment	
  

Online	
  
Enrolment	
  

%	
  Change	
  
Online	
  
Enrolment	
  

Fall	
  2009	
   20,427,711	
   	
  6.9%	
   	
  5,579,022	
   	
  21.1%	
  

Fall	
  2010	
   21,016,126	
   2.9%	
  
	
  

	
  6,142,280	
   	
  10.1%	
  

Fall	
  2011	
   20,994,113	
   -­‐0.1%	
   	
  6,714,792	
   	
  9.3%	
  

Online	
  EducaNon	
  2013	
  
Enrolment	
  in	
  Degree	
  GranNng	
  Postsecondary	
  InsNtuNons	
  	
  
(online	
  –	
  at	
  least	
  one	
  online	
  course	
  per	
  year)	
  Sloan	
  ConsorNum	
  Survey	
  Report,	
  
January	
  2013	
  

→ MOOCs	
  
→ Disrup6ve	
  Technology	
  in	
  Cri6cal	
  &	
  Conserva6ve	
  Field	
  	
  	
  
→ Need	
  to	
  Understand	
  Factors	
  Determining	
  Online	
  Experience	
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MOOC	
   Credit-­‐Bearing,	
  Tui6on	
  Charging	
  
	
  Online	
  Programs	
  

Automated	
  Grading	
  or	
  Peer	
  Grading	
   Instructor/Facilitator	
  grades	
  essays,	
  case	
  
studies,	
  free	
  style	
  soluNon	
  grading	
  with	
  
individual	
  feedback,	
  team	
  projects	
  with	
  
live	
  project	
  presentaNons,	
  etc.	
  

No	
  direct	
  InteracNon	
  with	
  professor	
  or	
  
graduate	
  assistant	
  

Daily	
  direct	
  discussion	
  with	
  instructor	
  
and	
  facilitators	
  	
  

100%	
  Asynchronous	
  CommunicaNon	
   Live	
  classroom,	
  office	
  hours	
  with	
  
instructors	
  and	
  facilitators:	
  goal	
  to	
  
become	
  weekly	
  requirement	
  in	
  all	
  
courses	
  

No	
  academic	
  advising	
  on	
  courses,	
  degree	
  
opNons,	
  etc.	
  

Advising	
  in	
  the	
  academic	
  program	
  

Minimal	
  or	
  no	
  student	
  services	
  
(administraNve	
  or	
  technology)	
  during	
  
course	
  delivery	
  

Student	
  support	
  services	
  in	
  DE	
  &	
  
academic	
  department.	
  Ideally	
  24/7;	
  
realisNcally	
  extended	
  business	
  hours	
  and	
  
some	
  weekend/holiday	
  hours	
  



Learning	
  Theories—Distributed	
  CogniNon	
  

Distributed	
  cogni<on	
  (Hutchins):	
  theoreNcal	
  framework	
  
for	
  studying	
  distribuNve	
  aspects	
  of	
  cogniNve	
  processes	
  
across	
  people,	
  the	
  physical	
  environment,	
  Nme	
  and/or	
  
space.	
  In	
  the	
  online	
  context	
  distribuNon	
  occurs	
  across:	
  
–  students,	
  professors,	
  facilitators,	
  student	
  support,	
  and	
  
system	
  support.	
  	
  

–  cogni<ve	
  ar<facts	
  of	
  the	
  material	
  environment	
  such	
  as	
  
textbooks,	
  the	
  courseware	
  system,	
  the	
  online	
  content	
  with	
  
its	
  mulNmedia	
  components	
  (text,	
  graphics,	
  videos,	
  
simulaNons,	
  etc.),	
  	
  

–  the	
  type	
  of	
  assessments	
  (homework	
  assignments,	
  reviews,	
  
projects,	
  quizzes,	
  exams,	
  presentaNons),	
  virtual	
  laboratories	
  

–  	
  Nme	
  and	
  space	
  
While	
  learning	
  and	
  science	
  are	
  by	
  nature	
  cogniNve	
  and	
  
distributed,	
  the	
  complexity	
  increases	
  when	
  online	
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Learning	
  Theories—MulNmedia	
  
•  Cogni<ve	
  theories	
  of	
  mul<media	
  explore	
  how	
  
different	
  modaliNes	
  alone	
  or/and	
  in	
  
combinaNon	
  impact	
  the	
  learning	
  process	
  
(Mayer	
  et	
  al.	
  1992)	
  
–  involving	
  mulNple	
  modaliNes	
  enhance	
  learning	
  
– modaliNes	
  have	
  different	
  impact,	
  e.g.	
  words	
  
beker	
  retained	
  when	
  presented	
  as	
  auditory	
  
narraNon	
  

– conNguity	
  principle:	
  integraNng	
  words	
  &	
  pictures	
  
conNguously	
  in	
  Nme	
  &	
  space	
  increases	
  
effecNveness	
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Learning	
  Theories—Distance	
  
•  Tom	
  Allen	
  (organiza<onal	
  behavior).	
  Somewhat	
  counter-­‐

intuiNvely	
  "the	
  more	
  onen	
  we	
  see	
  someone	
  face-­‐to-­‐face,	
  
the	
  more	
  likely	
  it	
  is	
  that	
  we	
  will	
  telephone	
  the	
  person	
  or	
  
communicate	
  in	
  some	
  other	
  medium	
  (Allen	
  &	
  Henn,	
  
2006)".	
  This	
  holds	
  independent	
  of	
  communicaNon	
  
mediums	
  (phone,	
  internet,	
  etc.)	
  and	
  price	
  

•  Transac<onal	
  distance	
  (distance	
  learning	
  Moore	
  et	
  al.	
  
1993)	
  "psychological	
  and	
  communicaNon	
  space	
  …	
  
between	
  teacher	
  and	
  learner"	
  determined	
  by	
  
–  structure	
  (course	
  materials	
  &	
  acNviNes):	
  increases	
  distance	
  
–  dialog:	
  decreases	
  distance	
  
–  learner	
  autonomy:	
  higher	
  autonomy	
  needed	
  for	
  large	
  distance	
  
Lacks	
  quanNtaNve	
  assessment	
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Online	
  EducaNon	
  at	
  BU's	
  Metropolitan	
  College	
  
•  1996-­‐2002	
  synchronous	
  videoconferencing	
  (Picturetel,	
  Foxboro	
  Company)	
  
•  2000:	
  first	
  blended	
  (online	
  and	
  face-­‐to-­‐face)	
  Graduate	
  CerNficate	
  in	
  in	
  

Database	
  and	
  Client/Server	
  (Keane,	
  Inc.)	
  
•  2002	
  M	
  Criminal	
  JusNce—first	
  fully	
  online	
  program	
  [2013:	
  ca	
  400	
  students]	
  
•  2003	
  MS	
  in	
  Management	
  [2013:	
  ca	
  550	
  students]	
  
•  2004	
  MSCIS	
  (data	
  in	
  this	
  study)	
  [2013:	
  ca	
  570	
  students]	
  

–  7	
  week	
  intensive	
  course	
  format:	
  	
  
–  course	
  staffing:	
  1	
  full-­‐Nme	
  faculty,	
  1	
  facilitator	
  per	
  15	
  students	
  à	
  

scalable	
  
–  Blackboard	
  Vista:	
  online	
  lectures,	
  video,	
  graphics,	
  online	
  forums:	
  

mul6media	
  
–  videoconferencing	
  (Live	
  Classroom	
  &	
  Live	
  Office):	
  synchronous	
  

component	
  
–  virtual	
  laboratories:	
  hands-­‐on	
  
–  weekly	
  assignments	
  &	
  mandatory	
  proctored	
  final:	
  self-­‐paced	
  within	
  

6me	
  framework	
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Parameters	
  and	
  Data	
  
•  Parameters	
  
–  Student	
  EvaluaNon	
  QuesNonnaire:	
  30	
  ques6ons	
  
organized	
  along	
  three	
  dimensions:	
  course	
  overall,	
  
instructor,	
  facilitator,	
  technology	
  

–  Class	
  Size	
  	
  
•  Data	
  
– Aggregated	
  data	
  from	
  53	
  online	
  courses	
  with	
  over	
  
4,089	
  enrollments	
  

–  response	
  rate	
  27.78%	
  to	
  59.62%	
  with	
  a	
  mean	
  of	
  52.38%	
  
and	
  standard	
  deviaNon	
  8.89%.	
  	
  A	
  confidence	
  interval	
  of	
  
95%,	
  (mean	
  response	
  rates	
  from	
  34.96	
  to	
  69.81)	
  was	
  
computed	
  and	
  led	
  to	
  the	
  exclusion	
  of	
  one	
  class.	
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Methodology:	
  CorrelaNon	
  and	
  MulNple	
  
Regression	
  Analysis	
  

•  Criterion:	
  “Overall	
  Course	
  Experience”—	
  
•  Predictors	
  drawn	
  from	
  remaining	
  parameters,	
  
excluding	
  parameters	
  
–  in	
  close	
  to	
  linear	
  dependence	
  (r	
  >	
  0.9)	
  with	
  the	
  
predictor,	
  such	
  as	
  “I	
  would	
  recommend	
  this	
  course	
  to	
  
others”	
  	
  

–  addressing	
  overall	
  experience	
  and	
  do	
  not	
  yield	
  
informaNon	
  about	
  specific	
  aspects	
  of	
  course	
  design,	
  
such	
  as	
  “I	
  would	
  rate	
  the	
  instructor	
  overall	
  as”,	
  “The	
  
facilitators’	
  overall	
  ra<ng	
  is”,	
  “Overall,	
  I	
  would	
  rate	
  
technology	
  and	
  support”	
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Approach	
  
•  Determine	
  staNsNcally	
  significant	
  parameters	
  
within	
  each	
  parameter	
  category	
  (course,	
  
instructor,	
  facilitator,	
  technology	
  
– Exclude	
  highly	
  correlated	
  pairs	
  (r	
  >	
  0.7)	
  by	
  running	
  
regression	
  computaNon	
  for	
  all	
  combinaNons	
  of	
  
uncorrelated	
  predictors	
  and	
  retaining	
  the	
  one	
  with	
  
the	
  largest	
  R-­‐Square	
  	
  

– Regression	
  yields	
  staNsNcally	
  significant	
  category	
  
parameters	
  à	
  predictors	
  for	
  integrated	
  model	
  

•  Determine	
  staNsNcally	
  significant	
  parameters	
  
of	
  integrated	
  model	
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Course	
  Dimension	
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Variable Pr	
  >	
  |t|	
  	
  	
  
(p	
  value	
  <	
  .05) 

Intercept 0.0026 
CC01	
  	
  	
  	
  intellectually	
  challenging 0.6046 
CC02	
  	
  	
  	
  materials	
  organized	
  clearly	
  	
  	
   <.0001 
CC03	
  	
  	
  	
  discussion	
  enhanced	
  learning 0.0033 
CC04	
  	
  	
  	
  assignments	
  furthered	
  	
  

understanding 
0.0019 

CC05	
  	
  	
  	
  materials	
  furthered	
  understanding 0.2406 
CC06a	
  	
  animaNons/simulaNons	
  enhanced 0.0609 
CC06b	
  	
  videos	
  enhanced 0.3302 
CC06d	
  	
  video-­‐conferencing	
  enhanced 0.5253 



Instructor	
  Dimension	
  

10/22/13	
   CEIT	
  	
  Teach	
  Talk	
  	
   16	
  

Variable Pr	
  >	
  |t|	
  	
  	
  
(p	
  value	
  <	
  .05) 

Intercept 0.0028 
CE09a	
  	
  	
  ability	
  to	
  present <.0001 
CE10	
  	
  	
  	
  	
  grading	
  criteria 0.0013 
CE12	
  	
  	
  	
  	
  assignments	
  returned	
  Nmely 0.2730 



Instructor	
  Dimension	
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Variable Pr	
  >	
  |t|	
  	
  	
  
(p	
  value	
  <.05) 

Intercept 0.0028 
CE09a	
  	
  	
  ability	
  to	
  present <.0001 
CE10	
  	
  	
  	
  	
  grading	
  criteria 0.0013 
CE12	
  	
  	
  	
  	
  assignments	
  returned	
  Nmely 0.2730 

Intercept 0.0309 
FE14	
  	
  	
  facilitator	
  feedback	
  informaNve	
  and	
  

clear 
0.6794 

FE15	
  	
  assignments	
  returned	
  in	
  a	
  Nmely	
  
manner 

0.2670 

FE18	
  	
  facilitators	
  encourage	
  ques6ons/
discussion 

0.0047 

Facilitator	
  Dimension	
  



EducaNonal	
  Technology	
  Dimension:	
  	
  
no	
  sta6s6cally	
  significant	
  parameter!	
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Variable Pr	
  >	
  |t|	
  	
  
(p	
  value	
  <	
  .05) 

Intercept 0.1229 
CT20	
  	
  NavigaNon	
  easy	
  to	
  access 0.0537 
CT21	
  InstrucNons	
  for	
  technology	
  use	
  are	
  clear	
   0.4273 
CT22	
  Access	
   and	
   response	
  Nme	
   to	
   courseware	
  

system	
   
0.1746 

CT23	
  Technology	
  support 0.1432 
CT24	
  Technical	
  support	
  Nmely 0.5790 
CT25	
  Student	
  services	
  representaNve/manager: 0.3415 



Online	
  Experience	
  Over	
  Four	
  Dimensions—Course,	
  Instructor,	
  
Facilitator,	
  Technology:	
  technology	
  independent?	
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Variable Pr	
  >	
  |t|	
  	
  
(p	
  value	
  <	
  .05)	
   

Intercept 0.0014 
CC02	
  	
  	
  materials	
  organized	
  clearly	
  	
   0.0182 
CC03	
  	
  	
  discussion	
  enhanced	
  learning 0.0539 
CC04	
  	
  	
  	
  assignments	
  furthered	
  understanding 0.0065 
CE09a	
  	
  instructor’s	
  ability	
  to	
  present 0.0004 
CE10	
  	
  	
  	
  grading	
  criteria 0.0765 
FE18	
  	
  	
  	
  facilitators	
  encourage	
  quesNons/

discussions 
0.7481 

CT20	
  	
  	
  	
  navigaNon	
  easy	
  access 0.2484 



Class	
  Size	
  vs.	
  Student	
  SaNsfacNon	
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SU	
  2008-­‐SP	
  2009	
  
r	
  =	
  -­‐0.4342,	
  22	
  cl.;	
  1,677	
  enrl	
  	
  

SU	
  2009-­‐SP	
  2010	
  
r	
  =	
  -­‐0.3681,	
  24	
  cl;	
  1,920	
  enrl.	
  

SU	
  2010-­‐SP	
  2011	
  
r	
  =0.1745,	
  29	
  cl.;	
  2,354	
  enrl.	
  

SU	
  2008-­‐SP	
  2011	
  
r	
  =	
  -­‐0.15655,	
  75	
  cl.;	
  5,951	
  enrl.	
  



Conclusions	
  

•  CorrelaNon	
  and	
  Regression	
  Analysis:	
  
–  Yielded	
  four	
  staNsNcally	
  significant	
  parameters:	
  materials	
  
organized	
  clearly,	
  discussions	
  enhanced	
  learning,	
  
assignments	
  furthered	
  understanding,	
  instructor’s	
  ability	
  
to	
  present	
  

–  Technology	
  impact	
  inconclusive:	
  may	
  be	
  included	
  in	
  
overall	
  course	
  percepNon	
  

•  Class	
  Size-­‐Student	
  SaNsfacNon	
  RelaNon	
  
–  proves	
  more	
  complex	
  under	
  closer	
  inspecNon	
  
–  suggest	
  it	
  improves	
  with	
  maturing	
  of	
  course	
  and	
  instructor	
  
experience	
  and	
  with	
  the	
  addiNon	
  of	
  synchronous	
  
component	
  (video-­‐collaboraNons,	
  whiteboard	
  discussions)	
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Future	
  Work	
  

•  Major	
  (staNsNcally	
  significant)	
  Factors	
  of	
  Online	
  
Learning	
  
–  correlaNon	
  and	
  regression	
  analysis	
  to	
  include	
  parameters	
  
for	
  course	
  content	
  (lecture	
  size,	
  #	
  graphic	
  objects,	
  videos,	
  
etc.	
  ),	
  student	
  assessment	
  (homework	
  assignments,	
  
quizzes,	
  tests,	
  discussions,	
  etc.)	
  

–  factor	
  analysis	
  to	
  assess	
  different	
  subsets	
  of	
  student	
  
populaNon	
  

•  Size	
  vs.	
  Student	
  SaNsfacNon:	
  	
  
–  Longitudinal	
  analysis	
  of	
  course	
  clusters	
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PANEL	
  
(3-­‐5	
  min	
  statements	
  to	
  iniNate	
  discussion)	
  

•  CoordinaNng	
  the	
  online	
  course	
  experience:	
  
faculty	
  role	
  for	
  course	
  material	
  organizaNon,	
  
grading,	
  discussion:	
  	
  
–  Class	
  size,	
  group	
  size,	
  lead	
  facilitator,	
  :	
  Lou	
  

•  Discussions—The	
  Facilitator	
  Viewpoint:	
  Beth	
  
•  Synchronous	
  component	
  (discussions	
  &	
  short	
  
lectures,	
  project	
  presentaNons):	
  when	
  does	
  it	
  
hurt	
  and	
  how	
  to	
  do	
  it	
  right?—Bob	
  

•  Course	
  organizaNon:	
  video	
  for	
  problem	
  solving	
  —
Anatoly	
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