
10/16/12	
  

1	
  

Julia	
  Chamberlain,	
  Trish	
  Loeblein	
  and	
  the	
  PhET	
  Team	
  
phet.colorado.edu	
  

	
  
ACS	
  Rocky	
  Mountain	
  Regional	
  MeeFng	
  
Westminster,	
  CO	
  	
  -­‐	
  	
  October	
  19,	
  2012	
  

Using	
  PhET	
  SimulaFons	
  for	
   	
   	
   	
   	
   	
  	
  	
  
High	
  School	
  Chemistry:	
  	
  
Free	
  research-­‐based	
  resources	
  on	
  the	
  web	
   •  Part	
  1:	
  

– What	
  are	
  PhET	
  simulaFons	
  and	
  who	
  creates	
  
them?	
  
– Explore	
  the	
  simulaFons	
  

•  Part	
  2	
  
– Plan	
  for	
  use	
  in	
  your	
  school	
  
– Start	
  designing	
  a	
  lesson	
  

Workshop	
  Overview	
  

What	
  is	
  PhET?	
  

Build	
  an	
  Atom	
  

Build	
  a	
  Molecule	
  

Sugar	
  and	
  Salt	
  SoluFons	
  	
  

Suite	
  of	
  120	
  interacFve	
  science	
  sims	
  –	
  38	
  in	
  chemistry!	
  
•  How	
  could	
  you	
  use	
  PhET	
  sims	
  
with	
  your	
  students?	
  

	
  Your	
  Turn	
  

Build	
  an	
  Atom	
   Build	
  a	
  Molecule	
   Sugar	
  and	
  Salt	
  SoluFons	
  	
  

Plans for using   
This is a list of lessons that can be found in the Teaching Ideas section of the PhET website  

May 2012 The pdf of all my lessons are available at https://phet.colorado.edu/en/contributions/view/3459 

I C  In Class Activity; C Q  clicker questions; H W  homework ; Demo: teacher centered group discussion 
 
Introduction to A toms, Molecules and Ions: 

Build an Atom: IC/CQ 
Salts & Solubility 1: IC/CQ 
Isotopes: IC/CQ 
States of Matter: demo/IC/CQ 
Models of Hydrogen Atom: IC/Demo includes Neon lights and Discharge Lamps  

Formulas, Composition, Measuring chemicals, Chemical Reactions, Stoichiometry 
Reactions and Rates 1: Demo/IC/CQ 
Balancing Chemical Reactions: IC/CQ 
Reactants, Products, and Leftovers: 2 activities HW/CQ 

Solutions 
Salts & Solubility 2: IC/HW 
Sugar and Salts: IC/HW/CQ  
Molarity: IC  
Concentration (activity still in draft) 

(activity still in draft) 
Gases  

Gas Properties & Balloons and Buoyancy: Demo/IC/HW/CQ 
Gas Properties  Gas Laws IC/HW 

Thermochemistry Introduction 
Reactions and Rates 2: IC/CQ 

Atomic structure, Per iodicity and General Bonding 
Build an Atom: IC/CQ 
Build a Molecule: IC or HW/CQ 
Molecule Polarity: IC or HW /CQ  
Molecular Shapes: IC or HW /CQ 
Molecules and Light: IC 

L iquids and Solids     
Density:IC/CQ 
States of Matter and States of Matter Basics: IC/CQ 
Atomic Interactions: Demo or HW (activity still in draft) 

Chemical K inetics and Equilibrium  
Reaction and Rates 3: IC/CQ 
Reaction and Rates 4 (also uses Salts & Solubility, States of Matter): IC/CQ   

Acids, Bases and E lectrolytes  
pH Scale: IC/CQ 
Acid Base Solutions: IC/CQ 
Salts &Solubility 3: IC/CQ 
Sugar and Salt Solutions Demo (just reuse clicker questions from Activity 1) 

Nuclear sims:  
Nuclear Fission IC (By Chasteen) 
Beta Decay IC 
Alpha Decay IC 
Rutherford: (activity still in draft) 
Radioactive Dating Game (activity still in draft) 

Where	
  is	
  PhET?	
  

hZp://phet.colorado.edu	
  

Use	
  online	
  	
  
or	
  download	
  
(∼270	
  MB)	
  

Who	
  is	
  PhET?	
  

CU	
  Boulder	
  team	
  of	
  scienFsts,	
  researchers,	
  
programmers	
  and	
  educators	
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Who	
  uses	
  PhET?	
  

Website:	
  27	
  languages	
  Sims:	
  69	
  languages	
  

Over	
  25	
  million	
  sims	
  run	
  in	
  2011,	
  35%	
  internaFonal!	
  

How	
  can	
  PhET	
  be	
  free?	
  

NaFonal	
  Science	
  FoundaFon	
  

The	
  HewleZ	
  FoundaFon	
  	
  

The	
  O’Donnell	
  FoundaFon	
  	
  

The	
  University	
  of	
  Colorado	
  	
  

Carl	
  Wieman	
  &	
  Sarah	
  Gilbert	
  

Corporate	
  sponsors,	
  schools,	
  and	
  individuals	
  like	
  you!	
  

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

•  Research	
  on	
  many	
  sims	
  shows	
  what	
  works	
  
–  Students	
  intuiFvely	
  use	
  controls	
  
–  Students	
  correctly	
  interpret	
  representaFons	
  

Research	
  Based	
  Design	
  

•  Use	
  the	
  Planning	
  to	
  Use	
  PhET	
  Sims	
  handout	
  
–  Record	
  your	
  ideas!	
  

•  Need	
  help	
  with	
  learning	
  goals?	
  
–  Check	
  the	
  WriFng	
  Learning	
  Goals	
  handout	
  

Explore	
  the	
  Sims	
  

What	
  Did	
  You	
  Find?	
  

•  Part	
  1:	
  
– What	
  are	
  PhET	
  simulaFons	
  and	
  who	
  creates	
  
them?	
  
– Explore	
  the	
  simulaFons!	
  

•  Part	
  2	
  
– Plan	
  for	
  use	
  in	
  your	
  school	
  
– Start	
  designing	
  a	
  lesson	
  

Meet	
  Back	
  in	
  5	
  Minutes	
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Chemistry	
  Sims	
  

Molecule	
  Polarity	
   Molecule	
  Shapes	
  
•  Start	
  with	
  5-­‐10	
  minute	
  open	
  play	
  
•  Minimize	
  or	
  eliminate	
  “sim-­‐specific	
  direcFons”	
  
•  Use	
  open,	
  invesFgaFve	
  quesFons	
  
•  See	
  PhET	
  Guided	
  Inquiry	
  Strategies	
  handout	
  

Tips	
  for	
  Sim	
  Use	
  

Set	
  the	
  acid	
  
concentraFon	
  
to	
  0.010	
  M	
  …	
  

Explore	
  all	
  	
  
the	
  things	
  that	
  
affect	
  pH.	
  

Designing	
  Inquiry	
  AcFviFes	
  
	
  

Shake	
  in	
  all	
  the	
  salt	
  and	
  
fill	
  the	
  beaker	
  to	
  2	
  L.	
  	
  Dip	
  
the	
  probes	
  into	
  soluFon	
  
and	
  record	
  conducFvity.	
  	
  
Reset	
  and	
  repeat	
  for	
  1.5,	
  
1,	
  and	
  0.5	
  L.	
  	
  What	
  do	
  
you	
  observe?	
  

Find	
  3	
  ways	
  to	
  change	
  
soluFon	
  concentraFon.	
  	
  
How	
  does	
  concentraFon	
  
affect	
  the	
  conducFvity	
  of	
  
salt	
  soluFons?	
  	
  How	
  does	
  
it	
  affect	
  conducFvity	
  in	
  
sugar	
  soluFons?	
  

What	
  will	
  students	
  be	
  doing	
  and	
  learning?	
  	
  

•  AcFvity	
  Design	
  for	
  PhET	
  SimulaFons	
  

•  Helpful	
  handouts	
  (white	
  pages)	
  
–  Sample	
  lesson	
  plan	
  for	
  Sugar	
  and	
  Salts	
  
–  Ideas	
  for	
  AcFviFes	
  from	
  PhET	
  Teaching	
  Ideas	
  

•  Be	
  prepared	
  to	
  share	
  out	
  before	
  we	
  end	
  

Get	
  to	
  Work!	
  
Activity Design for PhET Simulations  

phet.colorado.edu 
 

Loeblein 10/15/2012 

 
 

Creating Activities using a Guided Inquiry Approach  
 

1. Specific learning goals  
2. Students reason and make sense 
3. Connect to students’ knowledge  
4. Connects to real-world experiences  
5. Collaborative activities  
6. Minimal directions for simulations 
7. Students self-check understanding   

 
Start writing an activity using this planning guide: 
 
1. Brainstorm some learning goals that the simulation would support. 
 
 
2. Choose a goal to work on for today 
 
 
3. What strategy or strategies do you think you will use? (ie demo, lab, 
homework, clicker) 
 
 
4. Outline or map your lesson. 
 
 
 
 

 
Traditional Lesson: 

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

 
Inquiry Based Lesson: 

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

Thanks	
  for	
  your	
  aZenFon!	
  

•  Come	
  hear	
  about	
  PhET	
  Research	
  (3:35	
  today,	
  WB	
  2)	
  
•  Visit	
  us	
  on	
  the	
  web	
  	
  	
  	
  
–  hZp://phet.colorado.edu	
  
–  Contribute	
  a	
  teaching	
  acFvity	
  

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

•  Keep	
  in	
  touch!	
  


