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Engineering Design
Unit 1:  Animation Machines

Learning Cycle 1: Computer Simulations
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Big Idea

Computer simulations help designers visualize 
how parts of a system work together. 

The rate at which an event occurs in a given 
time period (such as images per second) is an 
important concept that will appear in many 
other contexts. 
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Engagement
What is Animation?

• When a sequence of images is quickly presented, the 
illusion of movement is created.

• Many cartoons and shows that we know and love 
today started with simple physical animation 
machines invented in the 19th century.
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Engagement
History of Animation

• In 1877, the French inventor Charles-Emile 
Reynaud developed a praxinoscope.

• A series of mirrored segments 
reflects a strip of images wrapped
around it.

• The first animations were drawn 
by hand.
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Explore
What is Digital Animation?

• Today’s digital animations for movies and cartoons 
are created with a computer. 

• John Whitney, an American animator and inventor, is 
widely considered to be one of the fathers of digital 
animation during the 1940s and 1950s.

• Each image in an animated sequence is slightly 
different than the one before.
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Explore
Introduction to Snap!

• Digital animations can be simulated using a 
programing language.

• Snap! is an educational programming 
language that will be used to create 
animations.
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Explore
Introduction to Snap!
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Explore
Exploring Digital Animations

• Explore the simulation of an animation 
machine by clicking the link below:

• Example 1.1.1 – Exploring Digital Animations

Or type in the link on your web browser:
https://bit.ly/Example1-1-1
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Explore
Observe & Analyze

• In groups, observe the animation and write an 
answer the following questions:

1. What is the purpose of each sprite in the 
code? (Horses, Mask, Shutter).

2. How does each part work together to create 
the illusion of animation?
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Explore
Class Discussion

• Share your group observations with the class.

• Hypothesize how you might create this as a 
physical animation machine.

11



Computer Simulation Vocabulary
• Animation: An artistic method in which separate images of figures or 

characters are sequenced at a fast rate to appear as moving images.

• Computer Simulation: The use of a computer to model and represent 
real-world or physical systems.

• Digital Animation: A type of animation that uses the same techniques of 
sequencing images at a fast rate, only with the aid of a computer.

• Input: A place where information enters a system.

• Optical Illusion: Images or pictures that use color, light, patterns, and 
movement to create images that can be deceptive or misleading to the 
eyes.

• Output: A place where information leaves a system.

• Praxinoscope: An animation machine that consists of a series of mirrored 
segments that reflects a strip of images wrapped around it as it spins.

• Persistence of Vision: The optical illusion that is created when the rate of 
a sequence of images, measured in images per second (also known as 
frame rate), is perceived as an animated movement.

• Snap!: An educational programming language which uses code blocks that 
snap together to create programs.

• Sprite: A computer graphic that can be moved on-screen or manipulated.
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