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Using	
  PhET	
  SimulaAons	
  for	
  	
  
Chemistry	
  Inquiry:	
  	
  
Free	
  research-­‐based	
  resources	
  on	
  the	
  web	
  

•  Work	
  in	
  a	
  college	
  educaAon	
  environment?	
  
•  Work	
  in	
  K-­‐12	
  educaAon?	
  
•  Are	
  new	
  to	
  PhET?	
  
•  Have	
  used	
  PhET	
  in	
  their	
  teaching?	
  

How	
  Many	
  People	
  Here…	
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•  New	
  Chemistry	
  Sims	
  	
  
–  Designed	
  and	
  researched	
  to	
  support	
  producAve	
  inquiry	
  

•  AcAviAes	
  on	
  the	
  web	
  for	
  you	
  to	
  use	
  –	
  right	
  away!	
  
•  PhET	
  is	
  free	
  and	
  here	
  to	
  stay	
  
– Growing	
  user	
  base	
  
–  Funding	
  for	
  chemistry	
  

Overview	
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Run	
  Online	
  

PhET	
  sims	
  run	
  from	
  website	
  	
  

What	
  is	
  PhET?	
  

Suite	
  of	
  120	
  interacAve	
  science	
  sims	
  –	
  38	
  in	
  chemistry!	
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Where	
  is	
  PhET?	
  

hap://phet.colorado.edu	
  

Use	
  online	
  	
  
or	
  download	
  
(∼270	
  MB)	
  

•  Pick	
  and	
  choose	
  which	
  sims	
  to	
  use	
  
–  Customize	
  to	
  your	
  environment	
  and	
  goals	
  

•  Search	
  the	
  acAvity	
  database	
  
– Over	
  700	
  acAviAes!	
  
–  CreaAve	
  Commons	
  open-­‐use	
  license	
  

•  Translated	
  in	
  over	
  69	
  languages	
  
–  34%	
  of	
  use	
  is	
  internaAonal	
  
–  Resource	
  for	
  English	
  Second	
  Language	
  students	
  

Free	
  and	
  Easy	
  to	
  Access	
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Designed	
  to	
  Support	
  Inquiry	
  

Real-­‐Ame	
  feedback	
  

Implicitly	
  
scaffold	
  inquiry	
  

Highly	
  interacAve	
  	
  

MulAple	
  
representaAons	
  

IntuiAve	
  interface	
  

Game-­‐like	
  

Allow	
  impossible	
  
acAons	
  	
  

•  Extensive	
  design	
  feedback	
  on	
  each	
  sim	
  
–  Student	
  interviews	
  
–  Classroom	
  studies	
  

•  Research	
  on	
  many	
  sims	
  shows	
  what	
  works	
  
–  Students	
  intuiAvely	
  use	
  controls	
  
–  Students	
  correctly	
  interpret	
  representaAons	
  

Research	
  Based	
  Design	
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•  Before-­‐class	
  assignment	
  
•  In-­‐class	
  acAvity	
  
•  InteracAve	
  lecture	
  demonstraAon	
  

•  Concept	
  quesAons	
  
•  Lab	
  
•  RecitaAon	
  
•  Homework	
  

Flexible	
  Use	
  

Context	
  and	
  acAvity	
  are	
  very	
  important!	
  

Salts	
  and	
  Solubility	
  

AcAvity	
  Design	
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Designing	
  Inquiry	
  AcAviAes	
  
	
  

Add	
  100	
  silver	
  
bromide	
  pairs	
  to	
  
the	
  water.	
  	
  How	
  
many	
  silver	
  and	
  
bromide	
  ions	
  
dissolve	
  in	
  the	
  
water?	
  	
  Repeat	
  
this	
  for	
  all	
  salts.	
  	
  	
  	
  

InvesAgate	
  
different	
  salts.	
  	
  
What	
  features	
  
do	
  salts	
  have	
  in	
  
common,	
  and	
  
how	
  do	
  salts	
  
differ	
  from	
  each	
  
other?	
  	
  

What	
  will	
  students	
  be	
  doing	
  and	
  learning?	
  	
  

ü 	
  Specific	
  learning	
  goals	
  	
  
ü 	
  Students	
  reason	
  and	
  make	
  sense	
  
ü 	
  Connect	
  to	
  students’	
  knowledge	
  &	
  experiences	
  	
  	
  
ü 	
  CollaboraAve	
  acAviAes	
  	
  
ü 	
  Minimal	
  direcAons	
  
ü 	
  Students	
  self-­‐check	
  understanding	
  

Research	
  Based	
  Inquiry	
  Strategies	
  

Check	
  out	
  phet.colorado.edu	
  for	
  more	
  PhET	
  Advice	
  for	
  Inquiry	
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•  Start	
  with	
  5-­‐10	
  minute	
  open	
  play	
  
– Establish	
  student	
  ownership	
  of	
  the	
  sim	
  

•  Minimize	
  or	
  eliminate	
  “sim-­‐specific	
  
direcAons”	
  
•  Use	
  open,	
  invesAgaAve	
  quesAons	
  

Tips	
  for	
  ProducAve	
  Inquiry	
  

Set	
  the	
  acid	
  
concentraAon	
  
to	
  0.010	
  M	
  …	
  

Explore	
  all	
  	
  
the	
  things	
  that	
  
affect	
  pH.	
  

How	
  can	
  PhET	
  be	
  free?	
  

NaAonal	
  Science	
  FoundaAon	
  

The	
  Hewlea	
  FoundaAon	
  	
  

The	
  O’Donnell	
  FoundaAon	
  	
  

The	
  University	
  of	
  Colorado	
  	
  

Carl	
  Wieman	
  &	
  Sarah	
  Gilbert	
  

Corporate	
  sponsors,	
  schools,	
  and	
  individuals	
  like	
  you!	
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Thanks	
  for	
  Your	
  AaenAon!	
  

•  hap://phet.colorado.edu	
  
– Watch	
  for	
  new	
  sims	
  
–  Contribute	
  a	
  teaching	
  acAvity	
  

•  Contact	
  us	
  	
  	
  	
  
–  phethelp@colorado.edu	
  
–  Suggest	
  new	
  sim	
  topics	
  
–  Report	
  bugs	
  

•  Keep	
  in	
  touch!	
  

Who	
  uses	
  PhET?	
  

Website:	
  26	
  languages	
  Sims:	
  68	
  languages	
  

Over	
  25	
  million	
  sims	
  run	
  in	
  2011,	
  35%	
  internaAonal!	
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Broad	
  ObjecAves	
  

Accessible,	
  Understandable,	
  and	
  Fun	
  

ConnecAons	
  to	
  Everyday	
  Life	
  

Conceptual	
  Learning	
  

Engage	
  in	
  ExploraAon	
  

Sense	
  of	
  Ownership	
  

ObjecAves	
   Content	
  

Design	
  Principles	
  

Sims	
  

Different	
  designs	
  
achieve	
  different	
  

objecAves	
  

What’s	
  Next	
  for	
  PhET?	
  
Sim	
  Sharing	
  

New	
  Sims	
  

Sims	
  on	
  
Tablets	
  


