
“Teaching is an “Teaching is an 
art, not a art, not a 
science.”science.”

False?True?



The main goals for the workshop 
are: Teachers will

• Use PhET simulations for class activities
• Use the guidelines for inquiry approach 

provided by the PhET team in the activities
• Share their activities on the PhET 

educators’ database
• Share their experiences during the 

workshop
• Try Clickers



PhET Workshop Series
2006-2007

At EHS

Who are we?



Handouts for Series

Guidelines

Moving Man worksheet showing alignment 

Activity design

How We Learn

CCK worksheet with 2 types of lessons (assigned as homework)

Writing learning goals

Carl W.’s article “Minimize your Mistakes”

Masses and Springs worksheet with 2 types of lessons

Notecard for reflecting

Take home about research

Bloom’s revised

King before and after

Dubson article

Chem ed article

Scientific Abilities (just the ability to design page)

Chapter 6 summary from Mayer



1. How many years have you 
taught?

A. 0-3  B. 4-8   C. 8-15  D. 16 or 
more



2. How many years have you 
taught your subject?

A. 0-3  B. 4-8   C. 8-15  D. 16 or 
more



Getting $500
• Attend and collaborate at meetings 
• Design lessons for your classes using 

the simulations & the research ideas
• Use the lessons 
• Reflect on the experience
• Publish your lessons in the 

Educators’ database for PhET. 



Funding slide

http://phet.colorado.edu

NSFNSF

Hewlett FoundationHewlett Foundation

KavliKavli FoundationFoundation

University of Colorado University of Colorado 

Alfred NobelAlfred Nobel

FundingFunding



Tonight’s Goals

• Explore some PhET simulations 
• Think about how you could use them in 

class 
• Explore the guidelines for inquiry approach 

provided by the PhET team
• Chose a simulation to use this next month
• Pick a partner for this month



3. My experience with the PhET 
simulations is
A. I just heard about them from the 
flyer
B. I have been to the web site and 
played with some of the simulations
C. I have used one in my course
D. I have used several in my course



Simulations- Research 
based

Math

Heat & Thermo

A

B
C

D E

Energy

Electricity



Final Design

Redesign

Interviews

Design 
Process

Learning
Goals

Initial Design
Research Base

β
Classroom

Use

Interviews



Investigate the PhET website

On your note card:
1. Record how long it takes you to open a 

simulation 
2. Record how many Quantum sims there 

are without talking to anyone else



4. How much control do you have over your 
curriculum?

A. I follow a school curriculum with few 
modifications

B. I am part of a team of teachers who agree 
on the curriculum

C. I write my curriculum using some district 
guidelines

D. I write my curriculum



Dinner break

Be ready to work again at
5:25



5. How would you describe your 
understanding of Inquiry Based Teaching 
(IBT)?
A. I have been to an in-service where IBT was 
covered for about an hour.
B. I have been to several in-services about IBT. 
C. I have read several books or articles about 
the IBT.
D. I have been to several in-services and read 
several books/articles about the IBT



6. How would you describe your experience 
with inquiry based teaching?
A. I have not used inquiry based lessons.
B. I try to have an inquiry based lesson 
once a year.
C. I use inquiry based lessons a couple of 
times a semester.
D. I use inquiry based lessons frequently.



Inquiry Guidelines

Specific learning goals 
Students reason and make sense
Connect to students’ knowledge 
Connects to students’ real world 

experiences  
Collaborative activities 
Minimal directions
Students self-check understanding

Research Based



Make the man start at  
-5 meter mark, move 
with constant speed to 
the 2 meter mark and 
then accelerates to the 8 
meter mark.
A. Sketch the position, 
velocity and acceleration 
graphs that you see.
B. How do the three 
graphs relate?

Comparing Activity Design
Sketch what you think the 
graphs will look like for this 
story that Jill told: 

“Bobby was talking to me on 
his cell phone standing by his 
car. The phone signal was 
poor, so he walked toward his 
house trying to get a better 
signal and then stood still so we 
could talk.”

A. Explain why each part of 
your graph makes sense.

B. Test your ideas using the 
simulation



Writing an activity
• Find a partner that agrees to try the same 

sim this month. 
• Decide which guidelines you want to meet
• Discuss if you are going to write individual 

activities or collaborate on one. 
• Decide how you will communicate to 

reflect on how well the lesson meets the 
guidelines.

• Meet in large group at 6:20



7. If I want to have my students use 
computers

A. I have to expect them to do the work at 
home

B. I need to plan three weeks ahead to sign 
up for a computer lab

C. I can usually get the computer lab within 
a short time

D. I have computers in my classroom



8. If I need to have something 
loaded on the students’ computers 

like Flash or Java
A. I need to fill out a request form three 

weeks in advance
B. I ask the tech to do it and she does it 

within a week
C. I have to make time to load it myself 
D. I give up because it is too much trouble at 

my school to have anything loaded.



What’s next?

• Sept 17 4:00-6:30
• Be prepared to share your experience 

using a simulation and the guidelines
• Bring lesson plan and student directions in 

separate digital documents 



Welcome
1. Get name tag and clicker
2. Fill out and turn in: W-9 & Scope 

of Work forms
3. Explore the Teaching Ideas 

pages, make a login, and enter 
your activity

4. Record the number of Quantum 
sims

5. Play with sims



The main goals for the workshop 
are: teachers will use 

1. PhET simulations for class activities
2. The guidelines for inquiry approach provided by 

the PhET team in the activities
3. Concept questions to check for learning after 

the activity
4. Share their activities on the PhET educators’ 

database
5. Share their experiences during the workshop
6. Try clickers 



9. The best way to describe my use 
of the activity I worked on is:

A. I won’t be able to use it this year
B. I haven’t used it yet, but I will in 

the near future
C. I used it with one class
D. I used it with more than one 

class



10. I thought that the simulation was 
_______ USEFUL for helping my 
students meet their learning goals

A. very
B. somewhat
C. barely
D. not at all
E. I didn’t use a simulation



11. I thought that the simulation was 
_______ ENJOYABLE for helping my 
students meet their learning goals

A. very
B. somewhat
C. barely
D. not at all
E. I didn’t use a simulation



12. Next year,
A. I will use the activity with little 

revision
B. I won’t use this activity again, but I’ll 

use the sim in a different activity
C. I won’t use this activity again, and I 

won’t use the sim again 
D. I will use the activity with significant 

revision



13. This activity fit into my unit plan 

A. As part of the introduction to a new topic
B. After a lab or homework lesson to 

reinforce a concept
C. To introduce and develop a concept fully
D. To review before an evaluation
E. As part of the test 



14. The students participated in the 
activity
A. With equipment as part of a lab
B. Instead of using equipment
C. In a group discussion where the 

simulation was only 
demonstrated

D. I didn’t use a sim



Reflection on use of sim

Talk about your activity
• Which guidelines did you apply?
• How you used the sim
• How using the simulation affected 

student learning



Work on Circuit Construction Kit 
guideline handout in pairs



Dinner break 
Be back to room at 5:20



Learning goal writing

The learning goals need to: 

•Be specific

•Use action verbs that can be measured

•Challenge the students to learn 
something from the sim



• Find a partner that agrees to work on 
same guidelines or sim

• Discuss if you are going to write 
individual activities or collaborate on 
one. 

• Use design sheet
• Meet in large group at 6:25

Writing an activity



Homework
• Post activity to the PhET Teaching 

Ideas
• Write a new activity
• Oct 15 4:00-6:30 Be prepared to 

share your experience using a 
simulation and the guidelines



Warm-up

• The Physics teacher article



CCK homework discussion

• Share answers
• Reviewing note card: 

How does this activity rate?



PhET Workshop 3

• Reflect on writing activities 
• Explore some PhET simulations: 

Forces 1D and Masses & Springs
• Chose a simulation to use this next month
• Work on designing an activity



Talk about your activity
• Which guidelines did you apply?
• How you used the sim
• How using the simulation affected 

student learning

Reflection on use of sim



Features of simulations
Forces 1D

– Sliders, dragging and typing for values
– Playback features
– Variety of graphs: minimize, zoom, select what to 

view
– Advanced features

Masses and Springs
– Less complex
– Slider controls with no units
– Game-like: determine the unknowns; find PE 

reference line



How does the simulation 
design effect your lesson?



Writing another activity

• Pick a partner who wants to use the same 
sim 

• Chose the guidelines that you are going to 
focus on

• Work until 6:20



• Attend and collaborate at meetings 
• Design lessons for your classes using 

the simulations & the research ideas
• Use the lessons 
• Reflect on the experience
• Publish your lessons in the 

Educators’ database for PhET 

Getting $500



Share activities
Digital Science Library presentation 
Reflect on lessons using the guidelines
Explore some PhET simulations
Chose a simulation and guidelines to work 
on tonight

PhET Workshop 4



Warm-up

Discuss in small groups 
the Masses and Springs 
homework



Talk about your activity
• Which guidelines did you apply?
• How you used the sim
• How using the simulation affected 

student learning

Share use of sim



National Digital Science Library
• nsdl.org/
• NSDL is the Nation's online library for education 

and research in
Science, Technology, Engineering, 
Mathematics.

• NSDL was established by the National Science 
Foundation (NSF) in 2000 as an online library 
which directs users to exemplary resources for 
science, technology, engineering, and 
mathematics (STEM) education and research. 



Reflect on Activity

• Exchange lessons
• Make suggestions in writing 

in regards to align the lesson 
• Discuss ideas



Homework

Continue to work on lessons
Enter your lessons in the 

database!!



Robert Payo 
Education & Outreach Specialist
National Science Digital Library



According to the 2006 Speak Up Survey:  
Where do students learn about new 

technologies?

a) From their teachers

http://www.tomorrow.org/speakup/

b) From their parents
c) From their peers
d) On their own



The 2006 Project Tomorrow Speak Up 
Survey polled students on their interest in 
science.  At what grade level did student 

interest begin to drop off?

a) 3rd grade

http://www.tomorrow.org/speakup/

b) 6th grade
c) 9th grade
d) 12th grade



What is the biggest barrier keeping 
you from using technology in your 
teaching?



Digital libraries can help!



http://compadre.org













http://www.teachersdomain.org











The National Science Digital Library 

http://nsdl.org 









NSDL Web Seminar Series





Studying Genomes:  From the Lab to the 
Classroom

Dr. Rob DeSalle, 
Author and Curator in the Sackler

Institute for Comparative Genomics, 
American Museum of Natural History

http://nsdl.org

Tuesday, November 13th:



THANK  
YOU!

Robert Payo
NSDL Education & Outreach Specialist
rpayo@nsdl.ucar.edu
http://nsdl.org

mailto:rpayo@nsdl.ucar.edu
http://nsdl.org/




February Workshop 07-08



Warm-up

Before/After lessons 
1. Which is which?
2. How did Karen change 
her lesson to improve 
alignment with 
guidelines?



Explore PhET simulations
Discuss science ed research
Discuss and share PhET uses
Reflect on lessons using guidelines
POST LESSONS

Workshops Recap



• Labs
• Lecture
• Homework 
• Extension opportunities
• Application test questions

Variety of Uses



Simulation Extends Lab 
Concepts

• Qualitative lab: Use the motion probe to 
graph position and velocity of some motion, 
also make motions to fit given graphs 

• Quantitative lab: Use Moving man to 
accurately interpret and draw position, 
velocity and acceleration graphs for common 
situations and explain reasoning.



Simulation Extends Lab 
ConceptsVernier Labpro Moving Man 



Enables Inquiry Labs

Energy Skate Park
• Multiple variables, but easily 

isolated
• Easy to repeat experiments
• Variables beyond classroom
• Multiple representations
• Relates to students experiences



Concept tests
The pie graph shows the energy of the 
Skater, where could she be on the track?

A

B

C
D

EPE

KE



Demonstration in Slow Motion 



Electrostatics – Traditional balloon demos 
- Charge transfer, Coulomb attraction, Polarization

Simple, Simple, 
but effectivebut effective

Demo Scientific Model



Replace Expensive Equipment
Challenge: Use the simulation to see how 
the design of a lens effects how it works.



Writing and Reflection Handouts

Guidelines
Activity design
How We Learn
Writing learning goals
Reflecting note card



Bloom’s Revised

How could this 
information be used?



Talk about your activity
• Which guidelines did you apply?
• How you used the sim
• How using the simulation affected 

student learning

Share use of sim



Reflect on Activity

• Exchange lessons
• Make suggestions in writing 

in regards to align the lesson 
• Discuss ideas



Homework

Continue to work on lessons
Enter your lessons in the 

database!!



March Workshop

•Read Dubson Article
•How do his ideas fit 
with our goals to have 
inquiry based 
lessons?



Organize handouts

• Research 
• Tools for Writing
• Examples of writing



Writing and Reflection Handouts

Guidelines
Activity design
How We Learn
Writing learning goals
Reflecting note card



Database Reflection

• Entering lessons
• Editing lessons
• Browsing
• Downloading



Talk about your activity
• Which guidelines did you apply?
• How you used the sim
• How using the simulation affected 

student learning

Share use of sim



Reflect on Activity

• Exchange lessons
• Make suggestions in writing 

in regards to align the lesson 
• Discuss ideas



Dinner



Explore PhET simulations
Discuss science ed research
Discuss and share PhET uses
Reflect on lessons using guidelines
POST LESSONS

Workshops Recap



Homework

Read Chem Ed article
Continue to work on lessons
Enter your lessons in the 

database!!



Warmup

1. Discuss Chem Ed article
2. Enter “comments” into 
Teaching idea Database



April Workshop topics

• Scientific Thinking and 
skills

• Add Database comments
• Share activities for 
reflection



Koch’s presentation 

• Linda surveyed students about their 
understanding of thermodynamics and the 
gas laws

• Gas laws can interfere with understanding 
Laws of Thermodynamics

• Girls seem to want to make sense more 
and boys look for an equation



Experts- - really like.

Students--Watch without interacting.  Don’t like.  
Misinterpret.

Example- of what 
revealed by interview
studies.

Radio waves.
Initial startup.



Start with curve view, manually move electron.
Very different result.  
Later move to full field view, manipulate, like, and understand.

Correctly interpret.



Matches research on learning.
•Cognitive demand. Novices don’t know what to focus on.
treat everything equally important.  Much more than short-term 
working memory can handle, overwhelming
• Construction of understanding.

Why starting this way works
so much better?

Other important features:
Visual model-electrons in transmitting and receiving antennas,

display of waves
Interactivity



Scientific Abilities-Etkina 
• http://paer.rutgers.edu/scientificabilities/
• the ability to represent information in multiple ways 
• the ability to use scientific equipment to conduct 

experimental investigations and to gather pertinent 
data to investigate phenomena, to test hypotheses, 
or to solve practical problems 

• the ability to collect and represent data in order to 
find patterns, and to ask questions 

• the ability to devise multiple explanations for the 
patterns and to modify them in light of new data 

• the ability to evaluate the design and the results of an 
experiment or a solution to a problem

http://paer.rutgers.edu/scientificabilities/


Homework

• Use sims and post (fix any that are not 
complete from March)

• Add comments to some activities
• Prepare a 5-8 minute presentation on one 

of your activities or anything about using 
the sims that you would like to share. 
Bring a handout or slide show

• Complete evaluation
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