Topic:
Engineering

and Design

EQ: What ways can we use engineering
design in our classroom?




Engineering and Design

e Think about a problem in the world today: Chances are, there is an

engineer who is trying to solve that problem
o Examples like: How do we build smarter and safer cars? How
can we use the power of the sun for energy? How can we fight
and eliminate cancer?
® These are all problems that could be potentially solved through
engineering




Engineering and Design

® Engineering - Using science and

math to solve a problem and

improve the world around us

e Design - Creating a plan or

drawing to show how something

will look or work

® These two things work together

and we will be using both

processes throughout the year




Challenges

IMake scolar energy
economical

Manage the
nitrogen cycile

Advance health
informatics

Prevent nuciear
terror

Advance
personalized
learning

Provide energy
from fusion

Provide access to
clean water

Engineer better
medicines

Secure
cyberspace

Engineer the tools
of scientific
discovery

Some of Engineering’s Greatest

Develop carbon
sequestration
methods

Restore and
improve urban
infrastructure

Reverse-engineer
the brain

Enhance virtual
reaity




Let’s take a closer look at engineering



http://www.youtube.com/watch?v=bipTWWHya8A
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Types of Engineering
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The Design Process

& THE ENGINEERING ™
smem D ¢ DESIGN PROCESS
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The Design Process

1) Identify - What is the problem? What is my
goal?

2) Imagine - What could be a solution?

—> Brainstorm, agree on one idea

3) Plan - Draw a diagram; what materials will |

need? How will | test it?
4) Create - Build it!
5) Test- What works? What does not work?
6) Improve - how could you change/improve your

design?

7) Present- Present your idea to others




Criteria and Constraints

e These help to define the problem
® Criteria are the “wants”: What are you trying to
achieve? How will you know when the solution is
acceptable? They should be specific and measurable.
® Constraints are the limitations. Common constraints
are time, money, size, available materials, and
compatibility.
Think of a decision you had to make: What limited

your options?




Science vs Engineering

Are scientists and engineers the
same?
e No, they are not. Even though

engineers need to be good at science
the goals of each are different.

e The goal of a scientists is to learn
new things about the world, to

expand our knowledge.
e The goal of an engineer is to take
that knowledge and make a product
to solve a problem.




