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Roadmap	
  
•  Introduc<ons	
  and	
  Overview	
  
	
  
•  Collabora<ve	
  Compu<ng	
  

•  Students	
  with	
  disabili<es	
  

•  Integrated	
  math	
  and	
  CS/CT	
  

•  Next	
  Steps	
  



Where	
  We’ve	
  Been	
  
•  Fall	
  2013:	
  	
  

–  Cross-­‐case	
  analysis	
  across	
  6	
  
teachers	
  in	
  different	
  contexts	
  
(classroom	
  teachers,	
  
enrichment,	
  specials,	
  etc.)	
  

–  Focus	
  on	
  teachers	
  and	
  
classroom	
  implementa<on	
  

	
  
•  Spring	
  2014-­‐Fall	
  2014:	
  	
  

–  ShiY	
  to	
  student	
  data	
  collec<on	
  
–  Data:	
  Student	
  collabora<on,	
  

students	
  with	
  disabili<es,	
  
–  instrument	
  development:	
  

Collabora<ve	
  Compu<ng	
  
Observa<on	
  Instrument	
  (C-­‐COI)	
  

•  Spring	
  2015	
  
–  Integrated	
  compu<ng	
  and	
  

mathema<cs	
  
–  Con<nued	
  work	
  on	
  

collabora<ve	
  compu<ng	
  with	
  
the	
  C-­‐COI	
  instrument	
  

–  Students	
  with	
  disabili<es	
  case	
  
study	
  

	
  

•  Fall	
  2015	
  
–  Focus	
  on	
  assessing	
  

computa<onal	
  thinking,	
  
con<nued	
  work	
  on	
  C-­‐COI	
  data	
  
collec<on/analysis,	
  and	
  
coaching	
  



Collabora<ve	
  Compu<ng	
  Conceptual	
  Framework	
  

Israel,	
  Wherfel,	
  &	
  Shehab	
  (in	
  prepara<on)	
  



Measuring	
  Collabora<ve	
  Compu<ng	
  

•  Collabora<ve	
  Compu<ng	
  Observa<on	
  
Instrument	
  (C-­‐COI)	
  
– Use	
  of	
  Screencast	
  soYware	
  to	
  capture	
  all	
  
compu<ng	
  ac<vi<es	
  and	
  audio	
  of	
  student	
  
collabora<on	
  

– Dependent	
  variables	
  include	
  amount	
  of	
  <me	
  
persis<ng	
  on	
  tasks,	
  methods	
  of	
  help	
  seeking,	
  
collabora<ve	
  problem	
  solving,	
  and	
  compu<ng	
  
challenges.	
  

	
  



C-­‐COI:	
  Collabora<ve	
  Compu<ng	
  

•  Development,	
  
valida<on,	
  and	
  
use	
  of	
  the	
  
Collabora<ve	
  
Compu<ng	
  
Observa<on	
  
Instrument	
  (C-­‐
COI)	
  

Instrument	
  cita<on:	
  Israel,	
  Ramos,	
  Wherfel,	
  &	
  Shehab	
  (2015).	
  Collabora<ve	
  
Compu<ng	
  Observa<on	
  Instrument	
  (C-­‐COI).	
  Board	
  of	
  Trustees	
  of	
  the	
  University	
  of	
  
Illinois	
  at	
  Urbana-­‐Champaign.	
  Available	
  at	
  h^p://mste.illinois.edu/c-­‐coi	
  	
  





Example	
  1	
  
Student	
  seeks	
  a^en<on	
  from	
  a	
  
peer	
  around	
  a	
  problem	
  related	
  
to	
  compu<ng.	
  Collabora<ve	
  
Discussion	
  Framework	
  par<ally	
  
implemented	
  but	
  problem	
  was	
  
not	
  solved.	
  The	
  student	
  seeks	
  
further	
  help	
  from	
  an	
  adult.	
  	
  
Comp	
  10	
  11/6/2015	
  @	
  4:01	
  

h^p://mste.illinois.edu/c-­‐coi/	
  	
  





More	
  Examples	
  
Student	
  seeks	
  a^en<on	
  and	
  
socializes	
  with	
  an	
  adult.	
  	
  
Comp	
  6	
  11/6/2015	
  @	
  6:01	
  

Student	
  seeks	
  a^en<on	
  from	
  
an	
  adult	
  around	
  a	
  problem	
  
related	
  to	
  compu<ng.	
  Adult	
  
directs	
  student	
  to	
  talk	
  to	
  a	
  
peer.	
  
Comp	
  6	
  11/6/2015	
  @	
  24:23	
  



C-­‐COI	
  Instrument	
  Output	
  



Data	
  Collec<on	
  	
  

•  We	
  have	
  observed	
  students	
  across	
  K-­‐5	
  
•  Most	
  recently….	
  We	
  picked	
  20	
  students	
  across	
  
3rd	
  and	
  4th	
  grade	
  to	
  see	
  a	
  range	
  of	
  abili<es	
  
related	
  to:	
  
– Compu<ng	
  
– Collabora<on	
  	
  

•  Used	
  Screencas<fy	
  to	
  record	
  screens	
  of	
  
student	
  computers	
  and	
  audio	
  of	
  	
  

Israel,	
  Shehab,	
  &	
  Wherfel	
  (in	
  prepara<on)	
  



Findings	
  and	
  Tips	
  
•  Students	
  are	
  using	
  the	
  Collabora<ve	
  Discussion	
  
Framework!!!!	
  	
  
–  Sort	
  of…..	
  

•  There	
  is	
  a	
  lot	
  of	
  compe<<on	
  on	
  Code.org.	
  	
  
– How	
  do	
  we	
  get	
  them	
  to	
  slow	
  down?	
  

•  Some	
  students	
  spend	
  a	
  LOT	
  of	
  <me	
  on	
  a	
  single	
  
level,	
  show	
  persistence,	
  but	
  do	
  not	
  collaborate	
  
and	
  do	
  not	
  succeed.	
  	
  



Compu<ng	
  and	
  Students	
  with	
  
Disabili<es	
  

•  SWD	
  who	
  struggle	
  with	
  complex	
  problem	
  solving,	
  
math,	
  and	
  abstract	
  reasoning	
  face	
  challenges	
  with	
  
compu<ng.	
  

	
  
•  Teachers	
  working	
  with	
  SWD	
  are	
  trying	
  to	
  
understand	
  how	
  to	
  support	
  their	
  learners	
  in	
  
compu<ng	
  so	
  that	
  they	
  can	
  meaningfully	
  engage	
  in	
  
and	
  benefit	
  from	
  compu<ng	
  educa<on.	
  	
  

Snodgrass,	
  Israel,	
  &	
  Reese	
  (in	
  prepara<on)	
  



Research	
  Study	
  Context	
  

There	
  is	
  a	
  
well	
  

established	
  
ra<onale	
  for	
  
compu<ng	
  in	
  

K-­‐12.	
  

Few	
  studies	
  
have	
  

examined	
  
compu<ng	
  
with	
  diverse	
  
learners.	
  

No	
  studies	
  
un<l	
  ours	
  
have	
  

examined	
  
school-­‐wide	
  
compu<ng	
  
in	
  diverse	
  

K-­‐12	
  
contexts.	
  

Our	
  methods	
  
are	
  

exploratory	
  
because	
  this	
  

is	
  new	
  
territory…	
  

We	
  have	
  a	
  lot	
  
to	
  learn.	
  



Changing	
  Hypotheses	
  

•  Ini$al	
  Asser$on:	
  	
  
– Students	
  with	
  disabili<es	
  require	
  CT-­‐specific	
  
supports	
  to	
  successfully	
  engage	
  with	
  instruc<onal	
  CT	
  
ac<vi<es,	
  and	
  when	
  these	
  supports	
  are	
  not	
  available,	
  
students	
  with	
  disabili<es	
  cannot	
  meaningfully	
  
engage	
  in	
  those	
  ac<vi<es.	
  	
  

•  Teachers	
  &	
  researchers	
  all	
  had	
  this	
  hypothesis	
  
ini<ally.	
  



Hora<o	
  (4th	
  grade)	
  

Ini<al	
  Engagement	
   Final	
  Engagement	
  



Deacon	
  (5th	
  grade)	
  



Final	
  Asser<ons:	
  This	
  is	
  VERY	
  good	
  
news!!	
  

Asser$on	
  1:	
  Iden<fying	
  students’	
  unique	
  support	
  needs	
  is	
  
cri<cal	
  to	
  their	
  success	
  in	
  school,	
  including	
  CT.	
  For	
  students	
  
w/o	
  disabili<es,	
  these	
  supports	
  are	
  likely	
  encompassed	
  w/
in	
  strong	
  pedagogy.	
  For	
  SWD,	
  supports	
  specific	
  to	
  their	
  
unique	
  needs	
  must	
  also	
  be	
  provided	
  in	
  addi<on	
  to	
  content	
  
pedagogy.	
  These	
  student-­‐specific	
  supports	
  are	
  likely	
  
persistent	
  across	
  content	
  areas,	
  including	
  CT.	
  	
  
	
  
Asser$on	
  2:	
  Many	
  teachers	
  have	
  limited	
  CT	
  experience,	
  
and	
  CT	
  pedagogy	
  is	
  s<ll	
  emerging.	
  However,	
  students	
  can	
  
make	
  progress	
  in	
  CT	
  even	
  as	
  teachers	
  develop	
  their	
  
competence	
  in	
  CT	
  skills	
  and	
  emerging	
  pedagogy.	
  This	
  is	
  
also	
  true	
  for	
  SWD	
  as	
  long	
  as	
  teachers	
  also	
  implement	
  
student-­‐specific	
  supports.	
  	
  



Integra<ng	
  CS/CT	
  and	
  Math	
  

•  Analysis	
  is	
  s<ll	
  underway.	
  	
  
•  All	
  teacher	
  interviews	
  have	
  been	
  transcribed	
  
and	
  codes	
  have	
  been	
  developed.	
  	
  

•  All	
  observa<on	
  notes	
  are	
  organized.	
  	
  

•  Now,	
  puing	
  the	
  puzzle	
  pieces	
  together.	
  	
  



Assessment,	
  Coaching,	
  and	
  Collabora<on	
  

•  Mee<ng	
  with	
  the	
  experts	
  

•  CS/CT	
  Wri<ng	
  prompts/journaling	
  <ed	
  to	
  
Wonders	
  Curriculum	
  

•  Ar<fact	
  based	
  interviews	
  with	
  peers	
  interviewing	
  
each	
  other	
  (K.	
  Brennan,	
  Harvard).	
  

****Student	
  consent	
  process****	
  



For	
  more	
  informa<on:	
  
	
  

Maya	
  Israel,	
  Ph.D.	
  
misrael@Illinois.edu	
  
	
  
George	
  Reese,	
  Ph.D.	
  
reese@illinois.edu	
  	
  


