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NatioNal ScieNce educatioN StaNdardS
A. Science as Inquiry
Abilities necessary to do scientific inquiry
Understanding about scientific inquiry

E. Science and Technology
K–4
Understanding about science and technology

o People have always had problems and invented tools and techniques (ways of doing 
something) to solve problems.

5–8
Understanding about science and technology

o  Technological solutions are temporary.

G. History and Nature of Science
K–4
Science as a human endeavor

o  Science and technology have been practiced by people for a long time.
5–8
Science as a human endeavor

o  Science is very much a human endeavor.
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The science of imagemaking can be traced back to ancient times. 
Over 2,000 years ago, Greek thinkers like Aristotle studied how 
light behaves. About 1,000 years ago, an Iraqi thinker, Alhazen, 
invented the camera obscura (pronounced ob-skyur-a), a tool to 
capture images. His camera obscura was a tent that allowed light 
in through a tiny hole. On the wall opposite the hole, an upside-
down image of the scene outside appeared.  

How a modern camera obscura works 

An upside-
down image of 

the object appears.

CReAtInG IMAGes

An object

The light coming from a low 
angle goes through the pinhole 
to a high angle.

The light coming from a 
high angle goes through 
the pinhole to a low angle.

Four hundred years ago, painters started using the camera obscura 
to trace images directly from real life onto paper and canvas.

Pinhole



7

Make Your Own Camera ObscuraHere’s a way to build a camera obscura.  
You will need:   
•	 a	nail	
•	 thick	cardboard
•	 tape	
•	 a	small	room	with	one	window	

What to do:
1. Ask an adult to help you push the  nail through the center of  the cardboard. 

2.  On a sunny day when the sun is not shining directly on the window, tape the cardboard  so that it completely covers the window and no light can
 leak in around the edge. 3. Look at the wall opposite. An upside-down image of  whatever is outside the window will appear! 

Show your friends:
Tell your friends why the image is upside down. Explain that
 the image on the wall is made by sunlight traveling in a 
straight line. When the rays of light go through the pinhole, 
some of them cross. This creates the upside-down image. 
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Magic Lanterns
Another technique was borrowed from stage magicians. A 
magician could create a “ghost” by using an image of an actor 
playing the part of a ghost below the stage. The scene on the 
stage would take place in front of a large piece of glass set at a 
45° angle to the audience. The reflection of the actor combined 
with the lighting of the scene on the stage created the illusion of 
a ghost. This magic lantern technique is still used by filmmakers—
though the technology is now much more advanced.

The scene as the audience 
in 1870 saw it

The light projectorAn actor playing the ghost

Reflection of the “ghost”Glass set at a 45° angle



Before the introduction of 
talkies, when movies were 
silent, a person played a 
piano in the theater while 
a movie was shown. This 
provided the music. In 
the 1870s, scientists like 
Thomas Edison discovered 
how to record sounds. 

Once filmmakers could record sound, they figured out how to 
synchronize sound with the moving picture. “You ain’t heard 
nothin’ yet!” were the first words ever spoken in a commercial 

movie with a soundtrack. 
An audience heard the 
actor Al Jolson say these 
words on October 6, 
1927, in New York. After 
a moment of stunned 
silence, the people in the 
audience rose to their  
feet, applauding. 

 

ADDInG soUnDs

Recording sounds in the 1890s

The Our Gang movies started in 1922. Sound was 
added in 1929. 
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