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Adap6ve	  Learning:	  
Opportuni6es	  for	  Flexible	  and	  Deep	  Learning	  

	  
individualised	  learning	  

adap6ve	  tes6ng	  
confidence	  and	  proficiency	  

	  
	  
	  
	  

	  
	  
	  
Jurgen	  Schulte,	  Albert	  Ong	  
SciMERIT	  
School	  of	  Mathema6cal	  and	  Physical	  Sciences	  
University	  of	  Technology	  Sydney	  

	  
FYE	  2015	  Project	  

Crea6ng	  a	  path	  to	  success	  by	  providing	  avenues	  for	  	  
individualised	  learning	  and	  catering	  for	  individual	  learning	  needs	  
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Adap6ve	  Learning,	  Transi6on	  

Aim	  
	  
•  smoother	  transi6on	  
•  individual	  pathways	  to	  learning	  
	  
	  
•  followed	  up	  by	  personalised	  

feedback	  informed	  by	  learning	  
analy6cs	  

	  

Approach	  (adap6ve	  learning)	  
	  
1	  large	  summa6ve	  assessment:	  
solving	  physics/engineering	  problems	  
(proficiency,	  not	  just	  performance)	  

	  
•  incremental	  steps	  guided	  by	  

students’	  own	  pace	  and	  confidence	  
•  permission	  to	  excel	  in	  areas	  of	  

interest	  and	  be	  rewarded	  for	  it	  
•  gamifica6on,	  compe66ve	  

Homework	  (adap6ve	  learning):	  	  50%	  
Prac6cals:	  	  30%	  
Final	  exam:	  	  20%	  
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Adap6ve	  Learning,	  Transi6on	  

Adap6ve	  Learning	  
	  
	  

An	  educa6onal	  method	  which	  uses	  computers	  as	  interac6ve	  teaching	  devices.	  	  

	  

Computers	  adapt	  the	  presenta6on	  of	  educa6onal	  material	  according	  to	  

students'	  learning	  needs.	  
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Adap6ve	  Learning,	  Transi6on	  

Adap6ve	  Learning	  
	  

•  Adap6ve	  to	  learning	  ability	  

•  Adap6ve	  to	  learning	  load	  

•  Adap6ve	  to	  personal	  circumstances	  

•  Adap6ve	  to	  personal	  interest	  

•  Adap6ve	  to	  building	  up	  skills	  

Approach	  (adap6ve	  learning)	  
	  

no	  or	  some	  discipline	  background	  

frequency	  of	  a]emp6ng	  problems	  

periods	  of	  high/low	  level	  of	  prac6se	  

show	  where	  you	  can	  do	  best	  

repeat	  prac6se,	  building	  proficiency	  
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Adap6ve	  Learning,	  Transi6on	  

Adap6ve	  Learning	  
	  

•  Adap6ve	  to	  learning	  ability	  

•  Adap6ve	  to	  learning	  load	  

•  Adap6ve	  to	  personal	  circumstances	  

•  Adap6ve	  to	  personal	  interest	  

•  Adap6ve	  to	  building	  up	  skills	  

Approach	  (adap6ve	  learning)	  
	  

low	  level	  entry,	  high	  level	  entry	  

24/7	  access,	  all	  semester	  long	  

con6nuous	  incremental	  work	  

start	  and	  work	  on	  preferred	  topics	  

con6nue	  any	  6me	  where	  le_	  off	  last	  

Let	  it	  cover	  the	  en6re	  syllabus	  seamlessly	  	  
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Adap6ve	  Learning,	  Transi6on	  

Adap6ve	  Learning	  

Let	  it	  cover	  the	  en6re	  syllabus	  seamlessly	  
Let	  the	  student	  take	  control	  of	  own	  learning	  	  

d-‐analysis	   mo6on	   forces	   sta6cs	   momentum	   energy	   thermal	   electricity	   fluids	   waves	   op6cs	  

The	  ability	  of	  the	  computer	  to	  adapt	  to	  the	  
learner	  is	  a	  negligible	  feature	  



UTS,	  	  Jurgen	  Schulte,	  Albert	  Ong	   7	  UTS	  Teaching	  &	  Learning	  Forum	  
11	  November	  2015	  

Adap6ve	  Learning	  –	  Student’s	  View	  

quan6ta6ve	  problem	  

skills	  required	  to	  solve	  problem	  
no	  mul6ple	  guess	  choice	  

confidence	  level	  
6me	  to	  solve	  
proficiency,	  not	  performance	  

strength	  of	  “opponent”	  

own	  “shoo6ng”	  track	  record	  

perceived	  own	  “strength”	  

gamifica6on	  
mul6ple	  honed	  trades	  lead	  to	  success	  

disciplinary	  skill	  

Next	  round/level	  of	  problems	  depends	  on	  how	  this	  round	  has	  been	  completed	  	  	  

Start	  with	  “credit”	  of	  20	  problems/lives	  
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Week	  (Reverse	  Order)	  

Weekly	  CumulaIve	  Total	  Students	  A@empIng	  Each	  Chapter	  (No	  Minimum)	  

Gamifica6on	  

more	  prac6ce	  ques6ons	  

gamifica6on	  

control	  of	  own	  learning	  
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Adap6ve	  Learning,	  Transi6on	  

What	  did	  you	  value	  most	  about	  the	  
assessment	  structure	  in	  this	  subject	  
(50%	  Orion,	  30%	  prac,	  	  20%	  exam)?	  
	  
“Worked	  well	  for	  me.	  Engaging.”	  
	  
“I	  think	  Orion	  is	  a	  fantas6c	  tool	  but	  I	  
would	  have	  used	  it	  more	  if	  the	  
punishment	  for	  answering	  incorrectly	  
was	  not	  so	  bad.”	  
	  
“I	  liked	  that	  I	  could	  start	  where	  I	  had	  le_	  
off.”	  

“Made	  it	  easier	  to	  let	  me	  do	  it	  at	  my	  own	  
pace.	  Since	  it	  was	  online	  I	  could	  do	  more	  
of	  it	  from	  home.”	  
	  
“Get	  marked	  on	  ques6ons	  you	  do	  at	  
home	  [opposed]	  to	  other	  subjects	  
[where]	  you	  get	  marked	  mostly	  on	  test	  
and	  assignments.”	  
	  
“If	  something	  was	  due	  in	  another	  subject	  
I	  could	  focus	  on	  that	  then	  come	  back	  to	  
Orion	  knowing	  it’s	  not	  due	  yet.”	  
	  
“It	  worked	  very	  well	  for	  me	  because	  I	  
tend	  to	  stress	  when	  a	  final	  exam	  has	  a	  
huge	  percentage	  weight.”	  
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Adap6ve	  Learning,	  Transi6on	  

In	  your	  own	  opinion	  and	  from	  experience	  
you	  may	  have	  had	  in	  other	  subjects,	  do	  
you	  believe	  you	  had	  deeper	  learning	  
experience	  this	  way	  [adap6ve]	  compared	  
to	  an	  exam-‐based	  assessment	  ?	  
	  
Other	  subject	  you	  won’t	  do	  many	  ques6ons	  for	  
each	  chapter	  but	  for	  this	  subject	  I	  was	  able	  to	  
do	  many	  ques6ons	  on	  all	  chapters	  which	  gave	  
me	  a	  good	  depth	  of	  knowledge.	  	  
	  
It	  was	  different	  because	  I	  was	  able	  to	  see	  
improvements	  on	  a	  weekly	  basis.	  I	  didn’t	  do	  
physics	  at	  school.	  So	  this	  assessment	  task	  really	  
helped	  me	  because	  I	  was	  able	  to	  do	  heaps	  of	  
ques6ons	  and	  track	  my	  progress.	  

Also,	  having	  a	  big	  focus	  on	  [problem	  solving]	  
prac6se	  skills	  is	  much	  more	  valuable	  for	  overall	  
learning.	  
	  
I	  found	  I	  was	  much	  more	  involved	  with	  this	  
style	  of	  assessment.	  

	  
Were	  there	  any	  other	  skills	  you	  
developed	  throughout	  the	  process	  of	  this	  
homework	  assessment	  task?	  

	  
Time	  management	  	  
Solve	  problems	  quicker	  
Confidence	  when	  problem	  solving	  
Visualise	  and	  solve	  problems	  quicker	  
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Adap6ve	  Learning,	  Transi6on	  

Individualised	  just-‐in-‐6me	  feedback	  
	  
“I	  liked	  that	  Dr	  Jurgen	  was	  able	  to	  send	  
weekly	  progress	  reports	  to	  not	  only	  give	  
us	  the	  proficiency	  scores	  but	  where	  we	  
are	  sipng	  in	  the	  subject	  in	  order	  to	  get	  a	  
pass.	  	  	  It	  was	  a	  source	  of	  mo6va6on	  !!”	  
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Transi6on	  -‐	  student	  perspec6ve	  
(compared	  to	  pre-‐uni	  and	  other	  tradi6onal	  uni	  assessments	  …)	  

	  
Past	  experience:	  
•  6me-‐limited	   	   	   	  (mul6ple	  deadlines	  throughout	  semester)	  
•  1-‐6me	  performance 	   	  (class	  test,	  repeat	  mastery	  test,	  final	  exam)	  
•  feedback	  	  assessment	  triggered	  

	  
Transi6on	  suppor6ng	  experience:	  
•  self-‐paced	  “deadlines”,	  very	  small	  summa6ve	  assessment	  steps	  (24/7)	  
•  opportunity	  to	  compensate	  for	  deficiency	  in	  other	  areas	  
•  gamifica6on	  of	  progress	  	  

(challenge,	  loose,	  make	  up	  for	  mistakes,	  succeed,	  move	  level	  up)	  

•  immediate	  feedback,	  adap6ve	  progress,	  feedforward	  feedback	  

Adap6ve	  Learning,	  Transi6on	  
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Transi6on	  -‐	  academic	  perspec6ve	  
(compared	  to	  pre-‐uni	  and	  other	  tradi6onal	  uni	  assessments	  …)	  

	  
Transi6on	  suppor6ng	  experience:	  

•  self-‐paced	  learning	  	  

•  self-‐tes6ng	  

•  approaching	  new	  material	  and	  re-‐approaching	  past	  material	  

•  learning	  analy6cs	  informed	  personalised	  feedback	  to	  feedforward	  

•  very	  low	  intermediate	  stakes	  ,	  high	  end	  stake	  

•  highly	  compe66ve	  and	  rewarding	  accordingly	  
	  
	  

Adap6ve	  Learning,	  Transi6on	  
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“Orion	  Mark”	  
Adap6ve	  learning	  proficiency:	  	  	  	  80%	  proficiency	  	  =	  	  100%	  Orion	  Mark	  

Final	  Exam	  
Op6onal	   	   	   	  72%	  par6cipa6on	  
Opt	  out 	   	   	  28%	  opt	  out	  
Opt	  out	  pass	  rate 	   	  77%	  

Improved	  Learning	  –	  Improved	  Success	  

Likely	  fail	  without	  	  
adap6ve	  learning	  	  
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