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The Exploratorium
A museum of Science, Art, and

Human Perception



and Humor



The Exploratorium is moving to Pier 15

Last day at the Palace of Fine Arts Jan2, 2013

Opening the new Museum spring 2013
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Pier 15 and the Observatory



The Exploratorium

1 room, 475 Exhibits, 10,000 m^2
1 new exhibit a week

600,000 visitors a year

The Exploratorium website

40,000 pages

5 new pages every day

500,000 visitors a week.





And now we do Apps
App #1  23 Oct 2011

Color Uncovered



#1 question is

Where do you get your ideas?

#2 question should be

Once you get an idea, how do you make it come to life?



Frank Oppenheimer

Answer to #2 “Make Working Prototypes”



It takes both



Who? Is your audience?



Who?



Understanding perception and reality is important for
Scientists and buddhists



Experience
the 

Real Phenomenon

A small syringe full of 
water pushes against a 

large one.

Feel the winner!



Where are the rays?



Paul Doherty  ask “What do you see?”

My favorite question, with no wrong answers.
And sometimes students see things no one has seen before.



Look through a pushpin hole in a film can.
Open and close the other eye and watch the hole change 

size.

Modesto Tamez “What we do is Jazz”
The path of each class will be different.

Facilitate learning by listening to the students,



Your eye cannot focus on the close hole
You are seeing your pupil change size

What’s Going On?
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Progress?

Losses

Phone Cords
Film Cans 

Magnetic Tape

Going

Compact Disks

Gains
Camera phones: Apps
Neodymium Magnets

LEDs



Don Rathjen: “Keep it simple”



Making a square wheels exhibit with toilet paper tubes!

Exploratorium Exhibit $10,000,  Snack $1



Einstein

“Everything should be made as simple as possible, 
but not simpler.”





Hybrid Image
by

Aude Olivia
MIT

Facilitate going further

See what happens when you make it too simple?



Put a cell phone in a string telephone

The Monks: “Find Joy in what you do”

Watch carefully, your students may surprise you



Make it social



Combine two things: Social and Fun

Eric Muller: hums the theme fom Gilligan’s Island



Make it Social



Learning is fun!



Trace a face on a manila folder, then cut it out!



In class discovery: Put your head against the head of a monk 
biting a music box and you can hear it!



Interesting
Make Science:



Make it a whole body experience:
What is the surface area of a human?

Learning about yourself is interesting!



Make it Relevant
Keep it simple

Lori Lambertson makes models of CO2, and H2O



Fun

Understanding vacuum 
packing.

Measure it!

pressure reduction 
inside the bag is only 

2 PSI



and Correct

Speak and write so that what you say in “Not Wrong”
There must be at least one way to understand 

how what you say is correct.

Scientists often write so that it is 
difficult to misunderstand 

with the result that what they write is 
difficult to understand.



Make it timely



Atmosphere Model
3 transparencies model the atmosphere 



90% of the atmosphere is within 15 km of the surface
within 0.5 mm for a “14 inch” earth globe.



Atmosphere Model



Feel it!

1 Atmosphere = 1 bar
14.7 lb 1 square inch



Mars Bar



When you pull on a 
syringe full of water you 

reduce the pressure 
inside.

And it boils at room 
temperture.

Just as Felix 
Baumgartner’s blood 

would have!



Total Recall exposure to low pressure Mars Atmosphere.



Classic Storytelling

Do it in 3s

And on the third occurence

add a twist.
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A scientist looks at something that 
everyone has looked at

and sees something that no one has 
seen
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A teacher helps students to see 
things

 
they have never noticed before.
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Students ask questions that will help 
teachers 

see things they have never noticed 
before.



Modesto Tamez

Imperfect Instructions 
lead to creativity

Begin with a 
“provocacione”

What we do is Jazz



Provocacione
People “Know” what is going to happen, surprise them!



Make it Big: Giant Slinky



Make it Big: Giant Bell on a straw oboe
Of course this was the 3rd bell added.



Make it Big: Get inside a musical instrument.



If you  can’t go to the moon model it



Make it Big: Giant moonwalk



Listen to students: They discovered orbits could be 
explored with a giant conical moonwalk.



Make it Big: Giant Mirror



Adults have fun learning too!
Teachers interacting with a soap film.

Make it small



Soap Film in a can

http://www.exo.net/~pauld/summer_institute/summer_day8interference/soap_film_in_a_can.html

http://www.exo.net/~pauld/summer_institute/summer_day8interference/soap_film_in_a_can.html
http://www.exo.net/~pauld/summer_institute/summer_day8interference/soap_film_in_a_can.html
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Hooke: There is a force but no film

Newton: pin

Make it human



http://www.exo.net/~pauld/summer_institute/summer_day8interference/Soap_film_Interference.html

http://www.exo.net/~pauld/summer_institute/summer_day8interference/Soap_film_Interference.html
http://www.exo.net/~pauld/summer_institute/summer_day8interference/Soap_film_Interference.html
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Where does the science appear in the world?



Voltage Model
Portray voltage as height 

1 volt = 1 inch



Go from the real to the abstract



Make it multiple?
5 Slinkies show earthquake motion better than 1

John Lahr



Reduce the number ridiculously small
Bed of Nails

Seat of Nail
Do it safely!



Make it visual
Use imagery

Make it dynamic!



Make it Visual
Polarized light and polarizers model



Be willing 
to dump the old 
and start again

A new polarized light 
and polarizer model
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Spectra in a compact disk



Some students do things you never expect!
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Look for reversals, if you can see a spectrum 
can you project one.

Ask how can I go one step further?
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CD spectrometer



Pits on a CD

Sometimes a simple image uses a complex tool



Large dry ice bits sink in water, density 1.5 g/cm3

Small ones float?



Make exhibits safe





Share your ideas
They will return with 

interest.

Sebastian Martin.



Bree Barnett Dreyfuss

Have students do the work!

Text



Text

Inova Microlight



Maurice Bazin: Facilitate Exploration



Use the “Mulch” of 
stuff you have 

learned to create 
new things.

It’s not an Atwoods 
machine

It’s a Martian baseball 
demostrator.



Do the Math!
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Snack design by Lori Lambertson
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A museum visitor 
went home 

and built a pendulum snake
 out of squash.



Pendulum Snake animation









Once you have created 
and made your new activity 

work

Share it with the world

in print
or online
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These activities are available on my website

Paul Doherty

use google

or

http://www.exo.net/~pauld



You Gotta have heart!
Let your passion show.



Food is important
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Accept humor at your own expense
“I’m Paul, I’m Modesto”








