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Goals for today 

• Describe how certain simulation features 
facilitate student learning and exploration 

• Describe the range of sim uses, focusing 
on types of learning goals and facilitation 

• Outline best practices that leverage sim 
features in classroom and for the creation 
of sim materials and activities 
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What is PhET? 

130 free interactive science & math simulations 
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Elementary College 



The Evolution of the 

PhET Interactive Simulations Project 
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Next Generation PhET Sims 

Inclusive Features: Sonification, 
Captioning, Haptic Devices   



• Teachers and students worldwide 

– Designed and researched to support productive 

inquiry-based learning 

Who uses PhET? 

Currently 75 million/year  
 > 100 uses/minute 

Translated in 77 languages 
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Our goals 
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PhET Pedagogical Goals: 
Support students to… 

• Engage in scientific exploration 

• Take ownership of the learning experience 

• Develop conceptual understanding 

• Make connections to everyday life 

• View science as accessible and enjoyable 

PhET Accessibility Goals 
• Freely available (online/offline) 

• Flexible for use across diverse environments 

Enable More 
Student Centered 

Pedagogies 



Time to explore! 

• http://phet.colorado.edu 

12 



Development Cycle 

Student 

Interviews 

Redesign 

Classroom 

Use 

Redesign 

Research 

Initial 

Design 

Learning 

Goals 

Final 

Design 

PhET 

Website 



PhET 
Simulation 

Cost per 
simulation: 

$60,000 

Cost per 
HTML5 

Redesign: 
$20,000 Design & 

Development 
Lifetime: 4-12 

months 

PhET 
Simulatio

n 



• Extensive design feedback on each sim 

 

 

 

 

 

• Research over many sims shows what works 
– Affordances 

– Constraints 

Research-Based Design 
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What actions are cued by the design? 

What limitations focus or frame attention? 



Intuitive 
interface 

Implicitly 
scaffold 
inquiry 

Allow difficult or 
impossible actions  

Multiple 
representations 

Real-time 
feedback 

Highly interactive, 
Game-like 

Show the invisible 

Real-world 
connections 
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Implicitly scaffold 
inquiry 



PhET sims don’t exist in isolation 
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Student 
tasks or 

activities 

Teacher 
Facilitation 

PhET 
Simulation 



Classroom Contexts 
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Guided-Inquiry Activity 

Clickers Lecture Demo 



Learning Contexts 

Lecture or lab demos 

+ discussion 

+ clicker Qs 

Group / individual work 
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Instructor-led Student-led 

e.g. 

• In-class guided-inquiry 
• Recitation / Tutorial 
• Lab or pre-lab activities 
• Homework 

e.g. 



Guiding Questions for Sim Use 

Based on how you use the sim… 

1. What do students think they should be doing? 

 

2. Are you leveraging the sim design for… 
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Student learning 
Concepts 
Practices 

Student motivation 
Interest 

Ownership 
Sense of progress 



Goals 

• 2-3 focused learning goals per activity 

• Consider whether those goals target 
practices/skills or concepts (or both!) 
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Framing 

• Open-ended guiding 
question or an initial 
prediction 

• Basic orientation to the 
relevant sim features 
– what are we looking at 

– what can we alter 

• Allow for 5-10 min of 
open exploration 

 

– Student ownership 

– Orients students 
towards exploration 
and sense-making 
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Instructor-led Student-led 



Guidance 
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Treat student activities as structured guidance not instructions 

Student-led 



Prompts 
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Add 100 silver bromide pairs to the water. 

How many silver and bromide ions dissolve in the water? 

Repeat this for all salts.    

Investigate different salts.  

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

Task completion + Answer making 

Sense making 



Prompts 

1. Use minimal words 

2. Focus on sense-making and reasoning 
(not just on answers) 

3. Use sim features and examples 

4. Ask students to reason with both words 
and diagrams 

5. Help students monitor understanding 
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Tables 
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• Use tables to cue and organize without need for 
explicit directions 

– Comparisons 

– Effects of variables 

– Classifications 



Integration & Follow-through 

• More consistent, integrated usage encourages 
students to engage with the sim 
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Instructor-led Student-led 

• Screenshots in lecture 
summaries, clicker Q  

• Using the sim to 
answer student Q 

• Use available sim 
examples so that 

students use the sim 
for feedback and 
communication 



Summary 

• Facilitation and activity 
design influence student 
perceptions with 
simulations 

• Focus on engaging 
students in sense-making 
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Student 
tasks or 

activities 

Teacher 
Facilitation 

PhET 
Simulation 

Goals Framing Guidance Integration 



How can I get started? 

• Get to know the sims 

 

 

 

 

 

• Website teaching resources 

– For Teachers (videos, strategies, tips, etc.) 

– Activities 
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How to Get Involved 

  http://phet.colorado.edu 

Donate 

Share activities, clicker questions, or demo 
materials 

Follow: 



Acknowledgments 

32 

http://www.hewlett.org/Default.htm

