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Program:	
  	
  

	
  

1.  Personal	
  introduc2on	
  
2.  Coding/programming:	
  the	
  difference	
  
3.  Coding	
  in	
  the	
  EU	
  
4.  Implemen2ng	
  Coding	
  and	
  Computa2onal	
  

Thinking	
  (CT)	
  
5.  CT	
  pedagogy	
  and	
  how	
  to	
  prac2ce	
  e.g.	
  language	
  
6.  Ques2ons	
  and	
  discussion	
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Personal	
  Introduc2on	
  
•  Cepis-­‐SIN/CIS	
  member	
  
•  Editor	
  and	
  founder	
  of	
  www.komenskypost.nl	
  
•  NHL-­‐University	
  for	
  Applied	
  Science	
  (Leeuwarden,	
  

Friesland)	
  :	
  focus	
  on	
  changing	
  pedagogy	
  and	
  ICT	
  	
  
•  Staff	
  member	
  for	
  informa2cs	
  at	
  Nat.Ins2tute	
  for	
  

Curriculum	
  Development	
  	
  
•  Studied	
  Dutch	
  language	
  &	
  literature	
  and	
  Theore2cal	
  

linguis2cs	
  (Computa2onal	
  linguis2cs)	
  at	
  UvA	
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An	
  analysis	
  of	
  educa/onal	
  approaches	
  to	
  develop	
  Computa/onal	
  
thinking.	
  Implica/ons	
  for	
  policiy	
  and.prac/ce.	
  JRC-­‐	
  Science	
  
report.	
  Brussels	
  2016,	
  In	
  press.	
  
	
  
•  How	
  can	
  we	
  define	
  CT	
  as	
  a	
  key	
  21st	
  century	
  competence	
  for	
  

all	
  ci2zens/schoolchildren?	
  
•  What	
  is	
  the	
  rela2onship	
  of	
  CT	
  to	
  coding	
  /	
  programming?	
  	
  
•  How	
  do	
  you	
  educate	
  the	
  teachers?	
  	
  
•  Must	
  CT	
  integrate	
  in	
  STEM	
  or	
  or	
  as	
  a	
  cross-­‐curriculum	
  topic	
  
•  How	
  to	
  test	
  CT?	
  Tradi2onal	
  test	
  methods	
  do	
  not	
  seem	
  so	
  

appropriate.	
  	
  	
  
•  How	
  CT	
  con2nue	
  the	
  educa2on	
  agendas.	
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Coding	
  in	
  the	
  EU	
  

•  An	
  analysis	
  of	
  educa/onal	
  approaches	
  to	
  develop	
  Computa/onal	
  thinking.	
  Implica/ons	
  for	
  policiy	
  and.prac/ce.	
  JRC-­‐	
  Science	
  report.	
  Brussels	
  2016,	
  In	
  press.	
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Curriculum renewal to 
integrate CT

Policies defined at 
regional level 

Plans to introduce CT 
into compulsory education

Long standing tradition 
in CS 



CT	
  approaches?	
  
Defini2ons:	
  
•  Computa2onal	
  thinking	
  :	
  computer	
  principles,	
  language	
  and	
  

problem	
  solving	
  skills	
  (Sharples	
  2015)	
  
•  Leads	
  to	
  learning	
  a	
  ‘language’	
  and	
  grammar	
  compare	
  Niels	
  

Bohr:“Science	
  is	
  not	
  to	
  tell	
  us	
  about	
  the	
  universe,	
  but	
  to	
  tell	
  us	
  how	
  
to	
  talk	
  about	
  the	
  universe.”	
  compare:	
  CT	
  is	
  not	
  about	
  how	
  a	
  
computer	
  works	
  but	
  how	
  can	
  we	
  ‘communicate’	
  with	
  and	
  about	
  IT	
  

•  Computa2onal	
  thinking:	
  is	
  about	
  problem	
  solving,	
  algorithms,	
  
decomposi2on,	
  conceptualizing	
  not	
  just	
  programming,	
  
fundamental	
  for	
  everyone,	
  combi	
  and	
  complement	
  of	
  
math.thinking	
  and	
  engineering	
  (Wing	
  2006)	
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Computa2onal	
  thinking	
  skills	
  
•  Wing	
  (2006)	
  Is	
  more	
  than	
  just	
  coding.	
  What	
  can	
  humans	
  

do	
  befer	
  than	
  computers?	
  And	
  What	
  can	
  computers	
  do	
  
befer	
  than	
  humans?	
  

•  Most	
  fundamentally	
  it	
  addresses	
  the	
  ques2on:	
  What	
  is	
  
computable?	
  Today,	
  we	
  know	
  only	
  parts	
  of	
  the	
  answers	
  
to	
  such	
  ques2ons.	
  (Wing,	
  2006)	
  

•  CT	
  is	
  about	
  communica2on	
  with	
  computers	
  -­‐à	
  language	
  
•  Grasp	
  the	
  no2on	
  of	
  computability	
  (incompleteness	
  th.	
  Gödel)	
  	
  	
  	
  
•  Sharples	
  (2015)	
  key-­‐elements:	
  decomposi2on,	
  pafern	
  

recogni2on,	
  abstrac2on,	
  algorithm	
  design,	
  debugging	
  
present	
  a	
  solu2on	
  –	
  Refining	
  those	
  steps.	
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•  Language	
  is	
  a	
  great	
  teaching	
  vehicle.	
  	
  
•  For	
  CT	
  is	
  not	
  simply	
  a	
  way	
  to	
  gain	
  problem-­‐
solving	
  skills,	
  but	
  also	
  a	
  way	
  to	
  express	
  yourself	
  
with	
  digital	
  media.	
  	
  

•  CT	
  competencies	
  makes	
  it	
  able	
  to	
  design	
  and	
  
collaborate.	
  Mitchel	
  Resnick	
  emphasizes	
  the	
  
rela2onship	
  between	
  language	
  and	
  CT	
  as	
  a	
  form	
  
of	
  literacy	
  (bildung)	
  	
  

•  Resnick	
  (at	
  Scratch	
  2016):	
  “It’s	
  not	
  about	
  learning	
  
to	
  program	
  but	
  about	
  programming	
  to	
  learn’”	
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Problem	
  based	
  learning	
  

•  	
  1.	
  Examine	
  a	
  case	
  and	
  clarify	
  terms	
  
•  	
  2.	
  Iden2fy	
  the	
  problem	
  
•  	
  3.	
  Analyse	
  the	
  problem	
  
•  	
  4.	
  Dram	
  an	
  explanatory	
  model	
  
•  	
  5.	
  Establish	
  learning	
  goals	
  
•  	
  6.	
  Work	
  individually	
  to	
  collect	
  addi2onal	
  
informa2on	
  

•  	
  7.	
  Apply	
  and	
  discuss	
  addi2onal	
  informa2on	
  
(Sharples	
  2015)	
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The pedagogy of Scratch 
and the maker movement, 

Resnick	
  
-­‐  Listening	
  is	
  forgeong	
  
-­‐  Reading	
  is	
  remembering	
  
-­‐  Making	
  is	
  	
  understanding	
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Why	
  focus	
  on	
  language	
  within	
  CT?	
  
	
  

1.  History argument:‘50:	
  development	
  of	
  higher	
  programming	
  language:	
  
Math/automat.	
  theory,	
  electronic	
  engineering	
  ,	
  theore2cal	
  linguis2cs,	
  
cogni2ve	
  psychology	
  

2.   Pedagogical	
  argument:	
  discover	
  and	
  explain	
  theore2cal	
  concepts	
  for	
  not	
  
only	
  beta-­‐students	
  e.g.	
  (formal)	
  grammar,	
  natural	
  vs.	
  ar2ficial	
  language,	
  
AI,	
  recursion,	
  algorithms,	
  finite	
  state	
  and	
  (CF)-­‐pushdown	
  automata,	
  	
  Girls	
  
like	
  language	
  orientated	
  applica2ons	
  	
  

3.   Sustainability	
  Is	
  a	
  sustainable	
  element	
  of	
  CT	
  (2ll	
  we	
  have	
  
quantumcomputer?)	
  

4.   Language	
  technology:	
  automa2c	
  transla2on,	
  speech	
  and	
  speaker	
  
recogni2on	
  etc.	
  

5.   Related	
  to	
  CT	
  key-­‐issues	
  (Wing)	
  
	
  

j.lepeltak@learningfocus.nl	
  Bra2slava,	
  7	
  
december	
  2016	
  	
  Jan	
  Lepeltak	
   11	
  



The	
  computa2onal	
  capacity:	
  a	
  basic	
  
concept	
  within	
  CT/Coding	
  

– consists	
  of	
  a	
  mechanism	
  with	
  finite	
  amount	
  
of	
  terminal	
  elements	
  (words,	
  number,	
  
sounds)	
  and	
  a	
  set	
  of	
  combina2on	
  rules	
  

– that	
  can	
  generate	
  an	
  infinite	
  amount	
  of	
  
structured	
  uferances	
  (sentences,	
  
melody’s	
  )	
  with	
  a	
  	
  specific	
  system	
  of	
  rules:	
  
a	
  grammar	
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How?	
  
e.g.	
  by	
  using	
  a	
  ‘toolbox’	
  
– Using	
  CF-­‐sentence	
  generators:	
  for	
  exploring	
  
language	
  (push	
  down	
  automata)	
  

– Genera2ng	
  Haiku’s	
  
– Rap’s	
  
– Sentences	
  
– Stories	
  

•  The	
  key	
  are	
  the	
  assigments,	
  a	
  combi	
  of	
  
construc2onism	
  interac2on,	
  some	
  instruc2on	
  and	
  
make	
  it	
  meaningfull.	
  There	
  is	
  not	
  general	
  recipe.	
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Conclusions	
  

•  CT,	
  coding/programming	
  asks	
  for	
  a	
  non-­‐instruc2onalist	
  
based	
  approach	
  

•  Some	
  instruc2on	
  is	
  always	
  OK	
  but	
  not	
  domina2ng	
  
•  Focus	
  on	
  ac2ve	
  learning	
  
•  Let	
  students/pupils	
  collaborate	
  	
  
•  Construc2onist:	
  maker	
  educa2on.	
  Use	
  3D-­‐prin2ng,	
  
laser	
  cufers.	
  

•  This	
  demands	
  for	
  ‘new’	
  pedagogical	
  skills	
  of	
  teachers	
  
•  Challenge	
  is:	
  develop	
  more	
  examples	
  of	
  teaching	
  and	
  
assessment	
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