
STEM Through 
Kinetic Folk Art



Design Fundamentals

Foundation Concepts for 

Teaching Problem Solving

The Model #302 telephone 

was the standard for forty years.

How long will this one last?



Engineering Design

�Design is to technology and engineering as   

inquiry is to science and reading and writing are 

to English language arts

�Design is the core problem solving process

�Design problem solving 

extends learning beyond 

the classroom



The Design Loop/Process

Different tasks to be completed
• Suggested, rather than prescriptive

1. Identify the problem

2. Investigating

3. Developing ideas

4. Refining the idea

5. Modeling/prototyping

6. Evaluating/assessing

7. Communicating





What do students learn by solving 
design problems?

�Contributing to the team

�Strategies for conducting research and solving 

problems

�Techniques for making models and prototypes

�Methods for assessing their own work

�Techniques for communicating team process and 

results



STEM and 

Kinetic Folk Art







Mechanisms

All mechanisms have 2 things in common
1. Input motion and force

2.Output motion and force



Mechanisms

Mechanisms use four types of motion





Circular and Sinusoidal Motion

Using trigonometric functions to model 
mechanical behavior

Circular motion in the complex plane is related to the sine and cosine functions 

used to describe motion. 

As a point rotates counterclockwise 

around a circular path in the complex 

plane the real component (blue line) 

oscillates back and forth along the real 

axis as a cosine function. Meanwhile, 

the height of the imaginary component 

(red line) oscillates up and down as a 

sine function.



Whirligig Design Challenge

Big Ideas

• Understand the types of energy and energy conversion.

• Mathematics can be used to measure time, distance, intervals, speed, etc.

• Major STEM concepts can be used to create works of art

• Art can be kinetic 

• Art is often an expression of surroundings

Essential Question

How can a kinetic machine be designed to convert rotary motion into reciprocal 

motion while representing an idea or a concept?

Challenge

Using a whirligig and simple recycled materials, your team will design a whirligig 

that turns rotary motion into reciprocating motions and powers a piece of kinetic art.


