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What is cyberlearning? 
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What is Cyberlearning? 
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New technologies change what and how people learn. 
Informed by the learning sciences, cyberlearning is the use 
of new technology to create effective new learning 
experiences that were never possible or practical before.  
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Represents over 200 separately 

funded NSF projects 

CIRCLcenter.org 
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Innovating Pedagogy ’15 (50,000 downloads!) 
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Ten Pedagogies 

 

1. Crossover Learning 

2. Learning through 
Argumentation 

3. Incidental Learning 

4. Context-based 
Learning 

5. Computational 
Thinking 
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Innovating Pedagogy ’15 (50,000 downloads!) 
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Ten Pedagogies 

 

6. Remote Scientific 
Labs 

7. Embodied Learning 

8. Adaptive Teaching 

9. Analytics of Emotion 

10. Stealth Assessment 
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National Educational 

Technology Plan ‘16 
Includes section on Cyberlearning (p. 16)  



Kathy Perkins
http://phet.colorado.edu
STEM Smart Conference

Feb 2, 2016

PhET Interactive Simulations
and the NGSS



• Suite of 130 free interactive science and math sims

• 75+ Languages

• Run online or 
download

What is PhET?

PHYSICS                          93 CHEMISTRY                   38 MATH                           31

EARTH SCIENCE            17 BIOLOGY                       23



• Suite of 130 free interactive science and math sims

• 75+ Languages

• Run online or 
download

FREE at http://phet.colorado.edu

What is PhET?
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PhET seeks to make STEM learning more … 

Our Goals

ENGAGING Interact and discover key ideas.
RELEVANT Connect to everyday life.
ACCESSIBLE Intuitive and understandable.
EFFECTIVE Use science and math practices. 

Develop conceptual understanding.
PERSONALIZED Students direct their learning.



PhET is Research‐Based

Learning 
Goals

Initial 
Design

Interviews

Redesign

Classroom

Final 
Design

ResearchResearch

http://phet.colorado.edu/en/research
http://phet.colorado.edu/publications/phet_design_process.pdf
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Sim tour

Build an Atom Energy Skate Park

Forces and Motion



e.g.

Instructor‐led Student‐led

A flexible tool

Teachers use PhET sims in many ways

Lecture or lab demos
• Clicker questions
• Class discussion

Group / individual work
• In‐class guided‐inquiry
• Lab or pre‐lab activities
• Homework



NGSS and Teaching with PhET

PhET
Sim

Lesson
Design

Teacher 
Facilitation+ +

NGSS alignment involves….

… fits within the Driving Question or Problem



PhET
Sim Lesson

Teacher 
Facilitation

Coupled 
Interactions

NGSS and Teaching with PhET



Science & Engineering 
Practices Disciplinary Core Ideas Crosscutting Concepts

NGSS @ NSTA
http://ngss.nsta.org
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Finding PhET NGSS‐Ready Sims



Focus in on NGSS Practices

1. Asking Questions and Defining Problems
2. Developing and Using Models

3. Planning and Carrying Out Investigations
4. Analyzing and Interpreting Data
5. Using Mathematics and Computational Thinking
6. Constructing Explanations and Designing Solutions
7. Engaging in Argument from Evidence
8. Obtaining, Evaluating, and Communicating Information
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Think-pair-share
• Pick a sim: 

• What types of questions could you use in your lesson that 
engages students in a science practice?

Mini-design: Prompts a practice

Energy Skate ParkForces and Motion



Examples
Explore the skater’s motion, and her potential energy and 
kinetic energy. What do you notice? 

Design an experiment to determine … 

Provide evidence from the sim to defend your claim …. 

Mini-design: Prompts a practice



Teacher Resources



• Coming soon in HTML5

• More teacher resources
– Video primers for sims
– Updated Tips for Teachers

• Accessibly designed sims
– Keyboard Navigable
– Screen Reader Compatible
– Sonification

Next Generation PhET

Pendulum Lab Charges & Fields Neuron
States of Matter Masses and Springs Trig Tour



PhET is free thanks to our sponsors

PhET is supported by users like you!

Carl Wieman & Sarah Gilbert

O'Donnell Foundation
Devoted to Excellence in Education



WISE and WISEngineering 
Connections Between NGSS 
Content and Practices 

STEM Smart workshops are funded by the National Science Foundation grant #1449550. 
Any opinions, findings, and conclusions or recommendations at this event or in these 
materials are those of the author(s) and do not necessarily reflect the views of the 
National Science Foundation. 

mailto:jlchiu@virginina.edu
mailto:jlchiu@virginina.edu


Goals 

•

•

•

Can we enhance our curriculum with 
cyberlearning resources?     YES 



•

•

•

•

•

Design Challenge 



WISE 
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Making NGSS Connections 

https://wise.berkeley.edu
https://wise.berkeley.edu


Supporting NGSS practices  

Inquiry 
Map 

Embedded 
Simulations 



WISE 

Automatic 
feedback 



WISE 



Supporting NGSS practices  



Supporting NGSS practices  



Supporting NGSS practices  



Supporting NGSS practices  



Supporting NGSS practices  



Supporting NGSS practices  



WISE 



WISE 



Teacher Supports 

•

•



Features to support teachers 

•

•



Customization 

•



Wait… 

•

•



WISEngineering 



WISEngineering 



WISEngineering 



WISEngineering 



WISEngineering 



WISEngineering 



WISEngineering 



WISEngineering 



WISEngineering 

•

•



WISEngineering 

•

•

•



Questions and Discussion 

31 
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Thanks! 
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Jeremy.Roschelle@sri.com 

 

@Roschelle63 

 

 

 

− Come visit us at CIRCLcenter.org 

− Download Innovating Pedagogy ‘15 

− Download NETP ‘16 
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