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Technology	
  used:	
  	
  

§ Various	
  online	
  interactive	
  math	
  sites	
  and	
  manipulatives	
  
§ Tinkercad	
  
§ 3D	
  printers	
  
§ Ipods	
  and	
  Ipads	
  for	
  pics	
  and	
  presentations	
  (30	
  hands	
  app)	
  

	
  
With	
  the	
  transition	
  to	
  common	
  core	
  standards,	
  the	
  depth	
  and	
  
complexity	
  of	
  mathematics	
  standard	
  has	
  started	
  to	
  take	
  toll	
  on	
  many	
  
of	
  our	
  students.	
  While	
  most	
  were	
  able	
  to	
  solve	
  routine,	
  textbook	
  
based	
  questions,	
  majority	
  of	
  students	
  were	
  not	
  able	
  to	
  meet	
  the	
  
cognitive	
  complexity	
  of	
  the	
  new	
  standards.	
  We	
  started	
  to	
  look	
  at	
  the	
  
ways	
  that	
  we	
  can	
  help	
  students	
  approach	
  those	
  levels	
  in	
  which	
  
students	
  can	
  creatively	
  apply	
  their	
  knowledge	
  to	
  solve	
  non-­‐routine,	
  
authentic	
  problems	
  ,	
  mastering	
  the	
  standards	
  at	
  their	
  intended	
  
cognitive	
  complexity.	
  	
  
	
  
Our	
  school	
  maps	
  the	
  curriculum	
  through	
  interdisciplinary	
  units	
  of	
  
study,	
  in	
  which	
  academic	
  subjects	
  are	
  integrated	
  to	
  maximize	
  
student’s	
  time	
  a	
  transfer	
  of	
  knowledge.	
  While	
  this	
  was	
  routinely	
  
done	
  with	
  social	
  studies	
  and	
  language	
  arts,	
  and	
  often	
  science,	
  math	
  
was	
  truly	
  the	
  last	
  bastion	
  of	
  isolated	
  subject	
  area	
  teaching.	
  Granted,	
  
we	
  integrated	
  math	
  into	
  science	
  and	
  social	
  studies,	
  but	
  we	
  have	
  not	
  
ventured	
  into	
  using	
  math	
  as	
  a	
  primary	
  source	
  of	
  inquiry.	
  	
  
	
  
The	
  5th	
  grade	
  math	
  standards	
  in	
  the	
  geometric	
  measurement	
  strand	
  
provided	
  an	
  opportunity	
  to	
  try	
  a	
  new	
  approach.	
  These	
  standards	
  



asked	
  students	
  to	
  understand	
  concepts	
  of	
  volume,	
  from	
  basics	
  to	
  
application	
  of	
  knowledge	
  to	
  non-­‐routine	
  life	
  problems.	
  	
  	
  
	
  
In	
  this	
  grade	
  level,	
  we	
  developed	
  the	
  unit	
  of	
  study	
  called	
  We,	
  the	
  
People…	
  The	
  unit	
  explored	
  promises	
  of	
  fair	
  society	
  and	
  how	
  we	
  
lived	
  up	
  to	
  those	
  promises	
  by	
  research	
  into	
  civil	
  rights.	
  We	
  decided	
  
to	
  extend	
  the	
  unit	
  by	
  asking	
  students	
  to	
  create	
  their	
  own	
  city	
  of	
  the	
  
future,	
  using	
  exciting	
  new	
  3D	
  printing	
  technology,	
  connecting	
  it	
  to	
  
existing	
  unit	
  as	
  students	
  also	
  developed	
  “laws”	
  for	
  their	
  new	
  city.	
  
	
  
TASK:	
  
Create a city of the future. 
 
Each	
  team	
  is	
  assigned	
  one	
  city	
  building.	
  When	
  put	
  together,	
  these	
  
buildings	
  will	
  create	
  a	
  city	
  of	
  the	
  future,	
  in	
  which	
  all	
  people	
  will	
  have	
  
an	
  opportunity	
  to	
  live	
  in	
  piece	
  and	
  have	
  the	
  services	
  that	
  they	
  need.	
  	
  

The	
  task	
  of	
  each	
  team	
  is	
  to	
  :	
  

• create	
  blueprints	
  of	
  their	
  building	
  based	
  on	
  specs	
  
• draw	
  four	
  options	
  scaled	
  as	
  a	
  blueprint	
  to	
  present	
  to	
  the	
  city	
  
board	
  

• scale	
  to	
  try	
  a	
  scaled	
  model	
  using	
  clay	
  or	
  play	
  dough	
  
• finalize	
  design	
  using	
  Tinkercad	
  (scaling	
  required)	
  	
  
• print	
  buildings	
  in	
  3D	
  to	
  create	
  a	
  24	
  building	
  city	
  

	
  
The	
  unit	
  began	
  by	
  students	
  using	
  online	
  tools	
  to	
  explore	
  the	
  basic	
  
concepts	
  of	
  volume.	
  Students	
  logged	
  on	
  to	
  the	
  web	
  site	
  and	
  used	
  a	
  
variety	
  of	
  games,	
  while	
  teachers	
  reinforced	
  knowledge	
  in	
  small	
  
groups.	
  Here	
  are	
  some	
  tools	
  used:	
  Khan	
  Academy,	
  Annenberg	
  
Geometry,	
  Virtual	
  Manipulatives	
  



	
  
	
  

	
  
	
  

	
  
	
  

	
  



At	
  the	
  end	
  of	
  the	
  day,	
  students	
  were	
  given	
  a	
  common	
  formative	
  
assessment	
  to	
  determine	
  where	
  they	
  were	
  in	
  respect	
  to	
  the	
  
standard.	
  	
  We	
  used	
  the	
  following	
  problem	
  from	
  the	
  
ilustrativemathematics.org.	
  
	
  

	
  
This	
  assessment’s	
  results	
  were	
  used	
  to	
  determine	
  the	
  student	
  teams.	
  
Students	
  were	
  assigned	
  to	
  teams	
  based	
  on	
  the	
  complexity	
  of	
  
problems	
  they	
  were	
  to	
  solve.	
  While	
  the	
  5th	
  grade	
  standard	
  asks	
  for	
  
volume	
  of	
  rectangular	
  prisms,	
  some	
  of	
  our	
  students	
  were	
  ready	
  to	
  
explore	
  this	
  standard	
  with	
  more	
  complexity.	
  Therefore,	
  building	
  
specs	
  were	
  used	
  as	
  differentiation	
  tools.	
  Below	
  are	
  examples	
  of	
  4	
  
buildings	
  and	
  their	
  specs	
  



	
  



	
  



	
  



	
  
	
  
	
  
	
  
	
  
	
  



To	
  complete	
  	
  this	
  task,	
  students	
  had	
  to	
  	
  
	
  
1.	
  Create	
  blueprints	
  based	
  on	
  specs	
  
	
  

	
  



	
  
	
  
2.	
  Scale	
  the	
  model	
  by	
  teacher’s	
  specifications	
  to	
  create	
  an	
  accurate	
  
play	
  dough	
  model	
  of	
  the	
  building	
  (scaling	
  to	
  the	
  dimensions	
  of	
  the	
  
dry	
  erase	
  white	
  board	
  with	
  the	
  grid).	
  Students	
  were	
  allowed	
  to	
  use	
  
their	
  interactive	
  learning	
  tools	
  to	
  help	
  them	
  design	
  and	
  scale.	
  



	
  



	
  3.	
  Design	
  their	
  building	
  in	
  a	
  free	
  source	
  Tinkercad	
  software	
  (	
  had	
  to	
  
be	
  rescaled	
  again	
  J)	
  that	
  generated	
  3	
  D	
  printer	
  files.	
  The	
  software	
  
has	
  a	
  grid	
  and	
  geometric	
  shapes.	
  Students	
  had	
  to	
  create	
  a	
  model	
  
with	
  correct	
  scaled	
  dimensions	
  

	
  



	
  
	
  



	
  
	
  



The	
  buildings	
  were	
  3	
  D	
  printed	
  

	
  



	
  
	
  
After	
  modifications	
  ,	
  students	
  printed	
  and	
  created	
  their	
  city	
  



	
  
	
  
	
  
At	
  the	
  conclusion	
  of	
  the	
  unit,	
  students	
  were	
  given	
  common	
  
assessment	
  using	
  different	
  performance	
  tasks	
  from	
  illustrative	
  math	
  
and	
  a	
  standard-­‐based	
  task	
  from	
  the	
  Florida	
  formative	
  assessment	
  
bank.	
  	
  
	
  
Result:	
  100	
  %	
  of	
  students	
  were	
  on	
  proficiency	
  level.	
  Students	
  also	
  
completed	
  reflection	
  in	
  which	
  majority	
  expressed	
  that	
  they	
  feel	
  
comfortable	
  and	
  confident	
  with	
  the	
  skill.	
  


