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LESSON 1:INTRO

1/30

Name: ________________________

Engineering Design Process – Tower Activity

Describe or draw a diagram of the Engineering Design Process in your own words.


[image: image2]
Goal: Design a Tower that is 8 inches tall and has a platform to support weight

Draw your first design below:

Name: _________________________

Redesign Worksheet

How much weight did your tower support? _______________
What happened when you tested?

What do you want to change? 

How do you think it will help?

Draw your redesigned tower below.
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Lesson: Build a Tower
Estimated Time: 1 Class Period

Learning Objectives: To familiarize the students with specific Lego building strategies
« How to make a sturdy structure

+ Building a structure

+ Building vocabulary

The Challenge: In this activity, students design and construct a tower that is af least 4-6
inches high. The tower must be strong enough fo withstand the weight of a stack of books.

Materials:
« Lego Simple Machine kits or other Lego building pieces
« Engineer's Planning Sheet

Piece Names:
Old: Beam, Brick, Plate, Connector Peg, Friction Peg, Axle, Bushing, Axle Extender

Procedure:
« Take a moment before today's lesson and see if the children can recall the Lego Tips
that were talked about in the last lesson.
« Overlapping beams and bricks are stronger than non-overlapping ones.
« Three stacked plates are the same height as one beam or one brick.
« Discuss overlapping beams and bricks on the corner of a structure
How to use connector pegs
« The difference between the (gray) connector peg and (black) friction peg
« How fo use axles and bushings
« Talk about the new engineering challenge

Lef's think about some dif ferent ways we've used fo build sturdy

P structures - stacking beams and bricks, using pegs, bushings and

axles.

*You will need to think about how you will build a fower o hold

up books, you will need o talk with your partner (compromise)
about how you two will build a tower.”

N *You and your partner will need o agree on what you will build.

(&vian ) Should your picture look the same as your partner's? (YES)"

¢
€. Brainstorm

) one active dowrioad (37 seconds remaining)
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Model filling out the
e planning sheet for
the students. Ask
them o have each
partner circle the
part they will build.

Have the students build fowers. L They struggle, review the
pieces and building techniques with the students:
+ Beams + Connector Peg
+ Beam + Friction Peg
Create + Beam + 2 Connector or Friction Pegs (making things long
and sturdy)
« Beam+ 2 plates + 2 Connector or Friction Pegs
+ Beam + 2 bushings + Axle
+_ 2 axles + Axle Extender
Explain o the students Their design will need fo pass 2 fests
Fo) 3. Height Test (Is the tower at least 4 inches tall?)
— 4. Weight Test (Can the tower hold a stack of books
without falling down?)
Talk o the students about:
« how their fowers will break many fimes (that's what

b e /? happens o engineers)
\

« How to look for problems - “If one piece keeps falling of
should you put it back on the same way? Think about how
to make it sturdier, connect with more pieces etc..”

‘Students should fill out an Engineer's Final Report for their
~Share tower and any extensions. Model for the students how to fill out
the final report.

e
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Sharing:

This is a good lesson o share as a class. Save the fowers and talk about each one at the
end of the session. This is also a good lesson to photograph and then write about another
day.

+ What building technique made a sturdy fower?

+ What difficulties did you encounter foday?

« Describe how you found problems and fixed them.

Extensions:
Students may need extra pieces to do extension projects
+ Build your fower so that it will support you when you stand on it
+ Can youmake your tower taller?
+ Build something that will hold the books fogether so they are easy fo move when
testing the towers

Troubleshooting & LEGO Hints
« To help keep frack of which students have passed which fests it's seful fo have a
clipboard with a chart with all the group's names and the fests being assessed.
« If available, extra plates may be helpful for this lesson.
« If available, giving each group a baseplate for their tower may be helpful.

Standards:
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LESSON 2:Environmental
2/6
Filtering Water and Testing its Turbidity

Materials

Filter Itself

In the Filter

Other
Plastic Cups

Gravel


Cardboard Box to use during testing

Cheese Cloth

Cotton Balls

Dirty Water to test

Rubber Bands

Coffee Filters

Lesson Plan

1) Introduction

Discuss Roles of Environmental Engineers


- Water quality


- Air pollution


- Hazardous waste management


- Site Remediation

Water Filtration

- How can we measure how clean our water is?



pH, dissolved oxygen, conductivity, turbidity
Turbidity

- a measure of  the murkiness of the water - how much light is diffracted and 

prevented from passing straight through the sample

Demonstrate the use of the light sensor with controls – one clean water sample and one dirty water sample

2) Activity

Two trials

Draw and label parts of the filter on worksheet

Record light reading for each sample

Graph of classes light readings

3) Discussion
Examine Graph

Share different filter designs
LESSON 3: Civil
2/13

Build a bridge out of lego’s

Test what type of design can support the most weight

LESSON 4: Electrical
2/27

[image: image6]
An Electric Circuit is a power source connected to a load by a path.

Electrons are tiny particles that travel through the circuit pathway to conduct electricity.

Pathways can be made of many different materials.

Conductors: Materials through which electrons can pass easily

Insulators: Materials that don’t let electrons pass through easily

Your Task:

Test each material to see whether it is a conductor or an insulator.

Record your results by checking the appropriate column.

	Material
	Insulator
	Conductor

	Styrofoam
	
	

	Marble
	
	

	Metal Rod
	
	

	Red Ribbon
	
	

	Aluminum pan
	
	

	Metal L-bracket
	
	

	Toothpick
	
	


NAME: ____________________

Draw a series circuit below:


[image: image7]
How many paths are there for electrons to flow? _________

Do the lights have the same brightness?  Yes or No

Draw a parallel circuit below:


[image: image8]
How many paths are there for electrons to flow? _________

Do the lights have the same brightness?  Yes or No

LESSON 5: Aeronautical
3/6

What do aeronautical engineers do?

· Design airplanes!

· (note: The difference between aeronautical eng and aerospace eng is that aeronautical engineers deal with aircraft that stay in the earth’s atmosphere.)

Discuss the forces on a plane

· Lift force, drag force, thrust, weight

· Have students label the four forces on the board

· Have students recreate the drawing on their worksheet

· Brainstorm with students: 

· What type of plane goes far and what makes it go far? (aerodynamic design; slim, little wind resistance) 

· What keeps the plane in flight for a long time? (wing size…)

Explain the project:

Design a plane.


Goals: 1) Stay in flight as long as possible or 2) Travel as far as possible.


Materials: 1 sheet of paper, paper clips, Scotch tape


Students must declare which goal they are going to try for. 

Pretest station


Students explain the different aspect of their plane and how they designed it to accomplish the goal.

Testing station


Students go into the hallway and test their plane 


They record either the distance or the time, depending on their declared challenge

Redesign!

LESSON 6: Mechanical
3/13
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Estimated Time: 1 Class Period
Lesson Type: Skill Building

Learning Objectives: To intraduce the students fo pulleys and how they work
+ What LEGO pieces make a pulley? (pulley wheel, pulley band)
+ How do pulleys work?

The Challenge: Each student builds a 2-puley wall (a beam with 2 pulley wheels, 2 axles, 2
bushings and a pulley band). Then each feam of students connects their pulley walls
together so that 1 driver furns all of the pulley wheels.

Materials:
+ Lego Simple Machine kits or other Lego building pieces
+ Engineer's Final Report Worksheet

Vocabulary:
« Driver
+ Follower
+ Tension

Piece Names:
New: Pulley Wheel, Pulley Band

Procedure:
Tntroduce Pulleys
+ Explain o students that foday they will be learning how to use some new LEGO
Pieces that help things fo move
Introduce students fo new pieces and their names (Pulley Wheel, Pulley Bands)
= Point out that there are different size pulley wheels and pulley bands
Demonstrate how to put pulleys anto a beam (use a small one and a large one) and
how to attach 2 pulleys with a pulley band.

Ask the students o explain how the one pulley moves the other pulley

Dore
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DRIVER

FOLLOWER

Example 17 The ariver Iz the one being furned (by hand or by the motor), the follower iz the one that
turnz

Introduce vocabulary (the one I'm turning is called the driver, the one that gefs
turned without anyone touching it s called the follower)

Ask the students o observe which pulley moves faster when the small pulley is the
driver (and what about the opposite case when the big pulley is the driver)

FOLLOWER DRIVER

Example 2: When the big pulley wheel iz the driver and the Iittl pulley wheel iz the follower - the
little pulley wheel (the follower) turns fater than the driver

Tntroduce Challenge.

+ Explain o the students that each student will be building a 2-pulley wall.

+ Review all the pulley vocabulary and pieces by building a second 2-pulley wall.

« Explain that once each student hes a 2-pulley wall they need fo figure out how to
connect them o make 1 pulley wall - where 1 driver furns all the pulleys
Demonstrate how to connect the fwo separate pulley walls (use beams or plates fo
connect the 2 beams, add pulley wheels on 1 axles on each wall and add band).

= Time permitting have students help brainstorm ways that they could connect
the fwo separate pulley walls

Dore
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‘Example 31 Combine 2 pulley wallz by adding additional pulley wheelz to 1 axle on each pulley wall and
attaching them with a pulley band. All the pulley wheels should turn when one axle iz turned

« Explain that if there is more time, students will build pulley walls with more and
more pulleys (3x3 pulley wall, 4x4 pulley wall efc...)
Final Report
« Have each student complete and Engineer's Final Report on the final pulley wall
constructed by the group

*HAVE STUDENTS KEEP THEIR PULLEY WALLS ASSEMBLED FOR THE NEXT
LESSON - INTRODUCTION TO MOTORS*

Sharing:
+ Have the students demonstrate their pulley walls and explain how they work (which
pulley turns affer you furn the driver)

Extensions:
Students may need extra pieces to do extension projects
« Have students build pulley walls with additional pulleys (depending on how many
pulleys are involved they may need additional pulley wheels, pulley bands, axles,
and/or beams

Troubleshooting & LEGO hints:
« To help keep frack of which students have passed which fests it's seful fo have a
clipboard with a chart with all the group's names and the fests being assessed.
« The amount of tension on the pulley band is imporfant. Sometimes you may need o
choose a smaller or larger pulley wheel in order to get the right tension. You may
also change the pulley wheel's position on the beam to get the right tension.

Standards:

e
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