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What	
  are	
  Learning	
  Styles?	
  

“…refers	
  to	
  the	
  concept	
  that	
  individuals	
  differ	
  in	
  regard	
  to	
  
what	
  mode	
  of	
  instrucPon	
  or	
  study	
  is	
  most	
  effecPve	
  for	
  
them.”	
  

	
  Pashler	
  et	
  al.	
  (2009)	
  

Learning-­‐style	
  (“meshing”)	
  hypothesis	
  
•  Idea	
  that	
  instrucPonal	
  methods/styles	
  should	
  be	
  
aligned	
  with	
  the	
  student’s	
  learning	
  style	
  (Mayer,	
  2009)	
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Evidence-­‐based	
  PracPses	
  in	
  EducaPon	
  

“Begin	
  with	
  a	
  commonly	
  held	
  belief	
  about	
  educaPonal	
  
pracPce	
  and	
  follow	
  the	
  evidence	
  to	
  see	
  if	
  the	
  pracPce	
  is	
  
warranted.”	
  

	
  Richard	
  E.	
  Mayer	
  (2009)	
  

“The	
  profession	
  of	
  teaching	
  will	
  improve…as	
  the	
  
leaders	
  in	
  educaPon	
  direct	
  their	
  choices	
  of	
  methods	
  by	
  
the	
  results	
  of	
  scienPfic	
  invesPgaPon	
  rather	
  than	
  
general	
  opinion.”	
  

	
  Edward	
  L.	
  Thorndike	
  (1906)	
  

QuesPon	
  4	
  

Have	
  you	
  had	
  your	
  learning	
  style	
  assessed?	
  
If	
  so,	
  what	
  ‘type’	
  are	
  you?	
  

hdp://www.ldpride.net/learningstyles.MI.htm	
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What	
  is	
  your	
  Learning	
  Style?	
  

>71	
  different	
  proposed	
  ‘theories’	
  of	
  learning	
  styles!	
  

•  Most	
  commonly	
  assessed	
  with	
  self-­‐reporPng	
  quesPonnaires	
  

Coffield	
  et	
  al.,	
  2004	
  

What	
  is	
  your	
  Learning	
  Style?	
  
•  VARK	
  (or	
  VAK)	
  Assessment	
  (e.g.,	
  Dunn	
  &	
  Dunn)	
  
•  Visual,	
  Auditory	
  &	
  KinesthePc	
  (VAK)	
  Survey	
  
•  Kolb’s	
  Learning	
  Style	
  Inventory	
  (LSI)	
  
•  Honey	
  &	
  Mumford	
  Learning	
  Styles	
  QuesPonnaire	
  (LSQ)	
  
•  Mumford’s	
  Learning	
  DiagnosPc	
  QuesPonnaire	
  
•  Index	
  of	
  Learning	
  Styles	
  (ILS)	
  
•  Gregorc’s	
  Style	
  Delineator	
  (GSD)	
  
•  Jackson’s	
  Learning	
  Styles	
  Profiler	
  (LSP)	
  
•  Myers-­‐Briggs	
  Type	
  Indicator	
  
•  Hermann	
  Brain	
  Dominance	
  Indicator	
  
•  Benziger	
  Thinking	
  Styles	
  Asessment	
  
•  CogniPve	
  Style	
  Analysis	
  
•  MulPmedia	
  Learning	
  Preference	
  Test	
  
•  Allinson-­‐Hayes	
  CogniPve	
  Style	
  Index	
  
•  Kirton’s	
  AdapPon-­‐InnovaPon	
  Inventory	
  
•  Verbal-­‐Visual	
  Learning	
  Style	
  RaPng	
  
•  Santa	
  Barbara	
  Learning	
  Style	
  QuesPonnaire	
  
•  Verbal-­‐Visualizer	
  QuesPonnaire	
  
•  Approaches	
  to	
  Studying	
  Inventory	
  
•  Merrid	
  and	
  Marshall	
  Learning	
  Style	
  QuesPonnaire	
  –	
  Extended.	
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What	
  is	
  your	
  Learning	
  Style?	
  
•  Kolb’s	
  Learning	
  Style	
  Inventory	
  (LSI)	
  

DiscriminaPng	
  
RecepPve	
  
Feeling	
  
AccepPng	
  
IntuiPve	
  
Abstract	
  
Present-­‐oriented	
  
Experience	
  
Intense	
  	
  

TentaPve	
  
Relevant	
  	
  
Watching	
  
Risk-­‐taking	
  
ProducPve	
  
Observing	
  
ReflecPve	
  
ObservaPon	
  
Reserved	
  

Involved	
  
AnalyPcal	
  
Thinking	
  
EvaluaPve	
  
Logical	
  
Concrete	
  
Future-­‐oriented	
  
ConceptualisaPon	
  
RaPonal	
  

PracPcal	
  
ImparPal	
  
Doing	
  
Aware	
  
QuesPoning	
  
AcPve	
  
PragmaPc	
  
ExperimentaPon	
  
Responsible	
  

hdp://www.nwlink.com/~donclark/hrd/styles/kolb.html	
  

Test	
  Validity:	
  the	
  assessment	
  
instrument	
  measures	
  what	
  it	
  
says	
  it	
  measures.	
  

Test	
  Reliability:	
  repeated	
  
assessments	
  provide	
  consistent	
  
results.	
  

Poor	
  validity	
  
&	
  reliability	
  

What	
  is	
  your	
  Learning	
  Style?	
  

hdp://www.learning-­‐styles-­‐online.com/inventory/	
  

•  MemlePcs	
  Learning	
  Styles	
  Inventory	
  Quiz	
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1.	
  You	
  have	
  a	
  personal	
  or	
  private	
  interest	
  or	
  hobby	
  that	
  you	
  like	
  to	
  do	
  alone. 	
  	
  

3.	
  Jingles,	
  themes,	
  or	
  parts	
  of	
  songs	
  pop	
  into	
  your	
  head	
  at	
  random.	
  	
  

24.	
  You	
  use	
  many	
  hand	
  gestures	
  or	
  other	
  physical	
  body	
  language	
  when	
  communicaPng	
  with	
  
others.	
  

36.	
  You	
  noPce	
  and	
  like	
  the	
  feel	
  of	
  clothes,	
  furniture	
  and	
  other	
  objects.	
  

43.	
  You	
  have	
  a	
  good	
  sense	
  of	
  colour.	
  

46.	
  You	
  read	
  self-­‐help	
  books,	
  you’ve	
  been	
  to	
  self-­‐help	
  workshops,	
  or	
  you’ve	
  done	
  similar	
  work	
  
to	
  learn	
  more	
  about	
  yourself.	
  

47.	
  You	
  can	
  play	
  a	
  musical	
  instrument	
  or	
  you	
  can	
  sing	
  on	
  (or	
  close	
  to)	
  key.	
  

53.	
  You	
  enjoy	
  dancing.	
  

56.	
  You	
  love	
  theme	
  park	
  rides	
  that	
  involve	
  much	
  physical	
  acPon,	
  or	
  you	
  dislike	
  them	
  because	
  
you	
  are	
  sensiPve	
  to	
  the	
  physical	
  forces	
  on	
  your	
  body.	
  

61.	
  You	
  would	
  prefer	
  to	
  touch	
  or	
  handle	
  something	
  to	
  understand	
  how	
  it	
  works.	
  

67.	
  You	
  think	
  independently.	
  You	
  know	
  how	
  you	
  think	
  and	
  you	
  make	
  up	
  your	
  own	
  mind.	
  You	
  
understand	
  your	
  own	
  strengths.	
  

68.	
  You	
  like	
  gardening	
  or	
  working	
  with	
  your	
  hands	
  in	
  the	
  shed. 	
   	
   	
   	
  	
  

MemlePcs	
  Learning	
  Styles	
  Inventory	
  Quiz	
  

hdp://www.learning-­‐styles-­‐online.com/inventory/	
  

0	
  –	
  sounds	
  nothing	
  like	
  you;	
  1	
  –	
  sounds	
  partly	
  like	
  you;	
  2	
  –	
  sounds	
  exactly	
  like	
  you	
  

You	
  can	
  also	
  determine	
  your	
  teaching	
  style!	
  

Learning:	
  	
  varies	
  from	
  rote	
  to	
  understanding	
  
Concept	
  RepresentaPon:	
  varies	
  from	
  abstract	
  to	
  applied	
  
CogniPve	
  processing:	
  varies	
  from	
  enac*ve	
  to	
  symbolic	
  
InteracPon:	
  varies	
  from	
  individual	
  to	
  coopera*ve	
  groups	
  

hdp://www.texascollaboraPve.org/TSI.htm	
  

E.g.,	
  from	
  Texas	
  CollaboraPve	
  for	
  Teaching	
  Excellence	
  

• 	
   formal	
  authority	
  
• 	
   demonstrator	
  or	
  personal	
  model	
  
• 	
   facilitator	
  
• 	
   delegator	
  
1.	
  Do	
  you	
  find	
  your	
  teaching	
  style:	
  

a) May	
  lead	
  to	
  an	
  inflexibility	
  for	
  managing	
  the	
  concerns	
  of	
  students.	
  
b) May	
  cause	
  students	
  to	
  feel	
  inadequate	
  when	
  they	
  can’t	
  emulate	
  your	
  example.	
  
c) Works	
  well	
  for	
  most	
  students	
  but	
  is	
  very	
  Pme	
  consuming.	
  
d) May	
  leave	
  students	
  feeling	
  anxious	
  about	
  their	
  ability	
  to	
  meet	
  your	
  

expectaPons.	
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How	
  knowing	
  your	
  teaching	
  style	
  can	
  help	
  you!	
  

hdp://members.shaw.ca/mdde615/tchstyles.htm	
  

“Your	
  scores	
  should	
  provide	
  food	
  for	
  thought	
  
regarding	
  the	
  type	
  of	
  students	
  you	
  may	
  be	
  best	
  
suited	
  to	
  teach	
  based	
  upon	
  your	
  style	
  of	
  teaching,	
  or	
  
the	
  ways	
  in	
  which	
  you	
  may	
  want	
  to	
  alter	
  your	
  style	
  of	
  
teaching	
  based	
  upon	
  the	
  kinds	
  of	
  students	
  you	
  have	
  
in	
  your	
  classroom.”	
  

	
   	
   	
   	
  -­‐Texas	
  CollaboraPve	
  for	
  Teaching	
  Excellence	
  

How	
  to	
  make	
  your	
  learning	
  style	
  work	
  for	
  you!	
  

Learning-­‐styles	
  (“meshing”)	
  hypothesis	
  
•  Idea	
  that	
  instrucPonal	
  methods/styles	
  should	
  be	
  aligned	
  

with	
  the	
  student’s	
  learning	
  style	
  (Mayer,	
  2009)	
  

hdp://www.ldpride.net/learningstyles.MI.htm	
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hdp://www.theonion.com/arPcles/parents-­‐of-­‐nasal-­‐learners-­‐demand-­‐odorbased-­‐curricu,396/	
  

So	
  what’s	
  the	
  evidence	
  for	
  the	
  learning-­‐styles	
  hypothesis?	
  

Modified	
  from	
  Pashler	
  et	
  al.,	
  2009	
  

Acceptable:	
  

Adribute	
  by	
  Treatment	
  InteracPon	
  (ATI)	
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So	
  what’s	
  the	
  evidence	
  for	
  the	
  learning-­‐styles	
  hypothesis?	
  

Unacceptable:	
  

Modified	
  from	
  Pashler	
  et	
  al.,	
  2009	
  

So	
  the	
  evidence…is	
  lacking	
  for	
  the	
  learning	
  styles	
  
hypothesis…	
  

1.  Learning	
  styles	
  dependent	
  on	
  tests/quesPonnaires	
  à	
  reveal	
  preferences.	
  
•  If	
  these	
  are	
  faulty,	
  and	
  tests	
  of	
  the	
  hypothesis	
  are	
  based	
  on	
  these	
  

categories…	
  	
  
2.  Very	
  few	
  studies	
  of	
  learning	
  styles	
  used	
  good	
  research	
  methodology.	
  
3.  Material	
  used	
  to	
  deliver	
  content	
  in	
  different	
  modality	
  may	
  actually	
  be	
  

beder	
  organised	
  or	
  more	
  interesPng.	
  
•  Can	
  you	
  then	
  disPnguish	
  between	
  modality	
  or	
  beder	
  instrucPon?	
  

4.  Of	
  few	
  studies	
  with	
  appropriate	
  research	
  methodology	
  –	
  provide	
  
contradictory	
  or	
  no	
  support	
  for	
  learning	
  styles	
  hypothesis.	
  (e.g.,	
  
ConstanPnidou	
  &	
  Baker,	
  2002).	
  

5.  Many	
  studies	
  are	
  performed	
  in	
  arPficial	
  lab	
  seyngs	
  (may	
  be	
  issues	
  with	
  
moPvaPon).	
  

6.  Memory	
  is	
  stored	
  in	
  terms	
  of	
  meaning	
  not	
  modality	
  (e.g.,	
  auditory,	
  visual).	
  

Most	
  taken	
  from	
  Pashler,	
  2009	
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General	
  criPcisms	
  of	
  learning	
  style	
  research	
  
•  No	
  coherent	
  style	
  theory;	
  
•  Persistent	
  flaws	
  in	
  models	
  &	
  measures	
  of	
  cogniPve	
  &	
  learning	
  styles;	
  
•  ‘Incestuous’	
  research	
  for	
  self-­‐affirming	
  replicaPon;	
  
•  Commercial	
  conflicts	
  of	
  interest	
  
•  Undermine	
  reliability	
  &	
  integrity	
  of	
  empirical	
  research;	
  

•  Individual	
  researchers	
  promote	
  own	
  theories	
  	
  
•  (‘messianic	
  drive	
  for	
  field	
  dominaPon’)	
  

•  Lacking	
  established	
  evidence	
  of	
  posiPve	
  effects	
  related	
  to	
  pracPse	
  &	
  
applicaPon	
  of	
  learning	
  styles;	
  

•  Disregard	
  of	
  effect	
  size	
  used	
  in	
  evidence-­‐informed	
  methodology.	
  

Taken	
  &	
  adapted	
  from	
  Rayner	
  2007,	
  2011	
  

Does	
  modality	
  of	
  intake	
  translate	
  to	
  modality	
  of	
  
retenPon?	
  

“We	
  need	
  to	
  take	
  extreme	
  care	
  when	
  moving	
  from	
  the	
  
lab	
  to	
  the	
  classroom.	
  We	
  do	
  remember	
  things	
  visually	
  
and	
  aurally,	
  but	
  informaPon	
  isn’t	
  defined	
  by	
  how	
  it	
  was	
  
received.”	
  

	
  John	
  Geake,	
  2005	
  

Tailoring	
  instrucPon	
  to	
  students’	
  preferred	
  modaliPes	
  not	
  
effecPve	
  in	
  producing	
  beder	
  learning.	
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hdp://budgetconferencingblog.com/what-­‐is-­‐your-­‐learning-­‐style	
  

?
QuesPon	
  

Why,	
  if	
  evidence	
  is	
  lacking,	
  is	
  the	
  idea	
  of	
  learning	
  
styles	
  so	
  adracPve?	
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The	
  ‘dangers’	
  of	
  ignoring	
  learning	
  styles!	
  
“When	
  mismatches	
  exist	
  between	
  learning	
  styles	
  of	
  most	
  students	
  
in	
  a	
  class	
  &	
  the	
  teaching	
  style	
  of	
  the	
  professor,	
  the	
  students	
  may	
  
become	
  bored	
  &	
  inaUen*ve	
  in	
  class,	
  do	
  poorly	
  on	
  tests,	
  get	
  
discouraged	
  about	
  courses,	
  the	
  curriculum,	
  &	
  themselves,	
  &	
  in	
  
some	
  cases	
  change	
  to	
  other	
  curricula	
  or	
  drop	
  out	
  of	
  school…Most	
  
seriously,	
  society	
  loses	
  poten,ally	
  excellent	
  professionals.	
  To	
  
overcome	
  these	
  problems,	
  professors	
  should	
  strive	
  for	
  a	
  balance	
  of	
  
instrucPonal	
  methods	
  (as	
  opposed	
  to	
  trying	
  to	
  teach	
  each	
  student	
  
exclusively	
  according	
  to	
  his/her	
  preferences)…”	
  

	
  Richard	
  Felder	
  (Learning	
  Styles:	
  hdp://www4.ncsu.edu/unity/lockers/users/f/felder/public/
Learning_Styles.html)	
  

Emphasis	
  mine	
  

QuesPon	
  5	
  

What	
  is	
  the	
  harm	
  in	
  propagaPng	
  the	
  learning	
  styles	
  
mythology?	
  

Why	
  is	
  it	
  counterproducPve	
  to	
  our	
  aims?	
  

•  How	
  does	
  the	
  idea	
  of	
  Learning	
  Styles	
  shape	
  faculty	
  approaches	
  to	
  
teaching?	
  

•  How	
  does	
  the	
  idea	
  of	
  Learning	
  Styles	
  shape	
  evaluaPon	
  of	
  teaching	
  for	
  
tenure/promoPon?	
  

•  Would	
  the	
  Pme/effort	
  of	
  faculty	
  be	
  beder	
  put	
  towards	
  more	
  effecPve	
  
strategies	
  known	
  to	
  promote	
  increased	
  student	
  learning?	
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QuesPon	
  

What	
  is	
  the	
  harm	
  in	
  propagaPng	
  the	
  learning	
  styles	
  
mythology?	
  

	
  
•  How	
  does	
  the	
  idea	
  of	
  Learning	
  Styles	
  shape	
  faculty	
  approaches	
  to	
  

teaching?	
  
•  How	
  does	
  the	
  idea	
  of	
  Learning	
  Styles	
  shape	
  evaluaPon	
  of	
  teaching	
  

for	
  tenure/promoPon?	
  
•  Would	
  the	
  Pme/effort	
  of	
  faculty	
  be	
  beder	
  put	
  towards	
  more	
  

effecPve	
  strategies	
  known	
  to	
  promote	
  increased	
  student	
  learning?	
  

Novice	
  à	
  Expert	
  Thinking?	
  

•  hdp://serc.carleton.edu/NAGTWorkshops/earlycareer/teaching/learningstyles.html	
  
•  Graph	
  by	
  Carol	
  Ormand,	
  using	
  data	
  from	
  Felder	
  and	
  Spurlin	
  (2005)	
  and	
  from	
  the	
  Early	
  

Career	
  Workshop.	
  

•  Students	
  preferred	
  sensing;	
  
faculty	
  intuiPng	
  

•  Students	
  preferred	
  sequenPal;	
  
faculty	
  global	
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Prestructural	
   Unistructural	
   MulPstructural	
   RelaPonal	
   Extended	
  abstract	
  

Co
m
pe

te
nc
e	
  

Modified	
  from	
  Figure	
  3	
  in	
  Biggs,	
  J.	
  (1999)	
  FormulaPng	
  and	
  clarifying	
  curriculum	
  objecPves.	
  Teaching	
  for	
  Quality	
  Learning	
  at	
  University.	
  
Buckingham,	
  UK:	
  SRHE	
  and	
  Open	
  University	
  Press	
  (pp.	
  46-­‐49).	
  

-­‐	
  One	
  relevant	
  
aspect;	
  simple	
  
naming/
taxonomy	
  

-­‐	
  Several	
  relevant,	
  
independent	
  
aspects;	
  
disorganized	
  

-­‐	
  Aspects	
  
integrated	
  into	
  a	
  
structure;	
  can	
  
apply	
  to	
  similar	
  
problem/data	
  set	
  

-­‐	
  Generalized	
  into	
  a	
  
new	
  domain;	
  going	
  
beyond	
  exisAng	
  
principles	
  

Structure	
  of	
  Observed	
  Learning	
  Outcome	
  (SOLO)	
  taxonomy	
  

Surface	
   Deep	
  

How	
  do	
  misconcepPons	
  regarding	
  learning	
  styles	
  
shape	
  student	
  expectaPons	
  and	
  affect	
  student	
  

percepPons	
  of	
  teaching?	
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Evidence-­‐based	
  PracPses	
  in	
  EducaPon	
  
“The	
  contrast	
  between	
  the	
  enormous	
  popularity	
  of	
  the	
  
learning-­‐styles	
  approach	
  within	
  educaPon	
  and	
  the	
  lack	
  of	
  
credible	
  evidence	
  for	
  its	
  uPlity	
  is,	
  in	
  our	
  opinion,	
  striking	
  and	
  
disturbing.	
  If	
  classificaPon	
  of	
  students’	
  learning	
  styles	
  has	
  
pracPcal	
  uPlity,	
  it	
  remains	
  to	
  be	
  demonstrated.”	
  

	
  Pashler	
  et	
  al.	
  (2009)	
  

“…	
  ficPonal	
  objects	
  of	
  assessment	
  cannot	
  be	
  assessed	
  
with	
  validity,	
  and	
  where	
  validity	
  is	
  lacking,	
  reliability	
  is	
  
compromised.”	
  

	
  Knight	
  (2010)	
  

QuesPon	
  

What	
  strategies	
  are	
  most	
  effecPve	
  for	
  exploring	
  
misconcepPons	
  of	
  learning	
  styles	
  with	
  colleagues	
  

(faculty/TAs)?	
  
	
  

With	
  students?	
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Tanya	
  Noel	
  	
  	
  
Department	
  of	
  Biology	
  &	
  Centre	
  for	
  the	
  Support	
  
of	
  Teaching,	
  York	
  University	
  	
  
tnoel@yorku.ca	
  

Tamara	
  Kelly	
  
Department	
  of	
  Biology,	
  York	
  University	
  	
  
tljkelly@yorku.ca	
  	
  

Thanks!	
  Please	
  feel	
  free	
  to	
  contact	
  us:	
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Biology	
  version	
  of	
  VASS	
  (E.g.	
  Q)	
  

1.  Learning	
  biology	
  requires:	
  
a)  a	
  serious	
  effort.	
  
b)  a	
  special	
  talent.	
  

2.  If	
  I	
  had	
  a	
  choice:	
  
a)  I	
  would	
  never	
  take	
  any	
  biology	
  course.	
  
b)  I	
  would	
  sPll	
  take	
  biology	
  for	
  my	
  own	
  benefit.	
  

3.  Different	
  branches	
  of	
  biology,	
  like	
  genePcs	
  
and	
  ecology:	
  
a)  Are	
  interrelated	
  by	
  common	
  principles.	
  
b)  Are	
  separate	
  and	
  independent	
  of	
  each	
  other.	
  

ClassificaPons:	
  
• 	
  Folk	
  
• 	
  Low	
  TransiPonal	
  
• 	
  High	
  TransiPonal	
  
• 	
  Expert	
  

How	
  do	
  you	
  figure	
  out	
  your	
  learning	
  style?	
  

1.  Approaches	
  to	
  Studying	
  Inventory	
  (Entwistle	
  and	
  Ramsden,	
  1983)	
  
1.  Didn’t	
  correlate	
  with	
  progression	
  through	
  a	
  degree	
  
2.  But	
  correlaPon	
  with	
  achieving	
  score	
  and	
  performance	
  on	
  exams	
  significant	
  for	
  3rd	
  yr	
  

students	
  

18	
  items	
  
I	
  find	
  it	
  easy	
  to	
  organise	
  my	
  study	
  Pme	
  effecPvely.	
  
It’s	
  important	
  to	
  me	
  to	
  do	
  really	
  well	
  in	
  the	
  courses	
  here.	
  
O{en	
  I	
  find	
  I	
  have	
  to	
  read	
  things	
  without	
  having	
  a	
  chance	
  to	
  really	
  understand	
  them.	
  
I	
  tend	
  to	
  read	
  very	
  lidle	
  beyond	
  what’s	
  required	
  for	
  complePng	
  assignments.	
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What	
  are	
  Learning	
  Styles?	
  

“…refers	
  to	
  the	
  concept	
  that	
  individuals	
  differ	
  in	
  regard	
  to	
  
what	
  mode	
  of	
  instrucPon	
  or	
  study	
  is	
  most	
  effecPve	
  for	
  
them.”	
  

	
  Pashler	
  et	
  al.	
  (2009)	
  

“The	
  profession	
  of	
  teaching	
  will	
  improve…as	
  the	
  leaders	
  in	
  
educaPon	
  direct	
  their	
  choices	
  of	
  methods	
  by	
  the	
  results	
  of	
  
scienPfic	
  invesPgaPon	
  rather	
  than	
  general	
  opinion.”	
  

	
  Edward	
  L.	
  Thorndike	
  (1906)	
  

Learning	
  styles	
  in	
  educaPon	
  

“It	
  would	
  therefore	
  be	
  hazardous	
  for	
  an	
  invesPgaPon	
  
of	
  learning	
  to	
  proceed	
  on	
  the	
  assumpPon	
  that	
  learning	
  
is	
  independent	
  of	
  external	
  factors,	
  or	
  that	
  students	
  
possess	
  inherent,	
  invariant	
  styles	
  of	
  learning.”	
  

	
  Laurillard	
  (1979)	
  


