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Discovery Theater programs are made 

possible, in part, by gifts from 

A REPRODUCIBLE LEARNING GUIDE FOR TEACHERS. 
This guide is designed to help you and your students prepare for, enjoy, and discuss  
Builder Bill. It contains background information, discussion questions and activities. 
Appropriate for ages 4 to 9. 
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All About Engineers 
Engineers use their imagination and analytical skills to invent, design, and 
build things that matter. They are team players with independent minds 
who turn ideas into reality. By dreaming up creative and practical solutions, 
engineers are changing the world all the time. 

9ƴƎƛƴŜŜǊƛƴƎ Ƙŀǎ ōŜŜƴ ŎŀƭƭŜŘ ǘƘŜ άƛƴǾƛǎƛōƭŜέ ƻǊ άǎǘŜŀƭǘƘέ ǇǊƻŦŜǎǎƛƻƴΦ 9ǾŜǊȅǘƘƛƴƎ ŀǊƻǳƴŘ ǳǎ ŀƴŘ ǘƘŀǘ ǿŜ ǳǎŜ 
every day has been engineered in some way yet we may not see the engineers behind the scenes or know 
much about engineering. Engineering is not part of our grade school education. 

The engineering field is as varied as engineers themselves. Engineers can design and build superstructures or 
delicate medical instruments. Engineers are exploring for energy and for new worlds in space. They are 
ŘŜǎƛƎƴƛƴƎ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŎƻƴǘǊƻƭǎ ŦƻǊ ŀƴ ŀǊǘ ƳǳǎŜǳƳ ƻǊ ŘƛǊŜŎǘƛƴƎ Ǝƭƻōŀƭ ǎŀƭŜǎ ƻŦ ǘƻŘŀȅΩǎ ƘƻǘǘŜǎǘ ŎŀǊǎ ŀƴŘ 
computers. Who knows where the next great challenges will be? 

Source: http://www.eweek.org/AboutEngineering/AboutEngineering.aspx 
 

What Are Simple Machines?  
Lever ς A lever is a simple machine.  A lever is a board or bar that rests on a turning point.  
This turning point is called the fulcrum.  An object that a lever moves is called the load.  
The closer the object is to the fulcrum, the easier it is to move. Examples of levers include 
a hammer (used backwards to remove a nail), a crow bar, a can opener, and a seesaw. 

 
Pulley ς This simple machine is made up of a wheel and a rope.  The rope fits on the 
groove of the wheel.  One part of the rope is attached to the load.  When you pull on one 
side of the pulley, the wheel turns and the load will move.  Pulleys let you move loads up, 
down, or sideways.  Pulleys are good for moving objects to hard-to-reach places.  It also 
makes the work of moving heavy loads a lot easier. Examples of where pulleys are used 
include flagpoles, clotheslines, sailboats, cranes, and window blinds. 

 
Inclined Plane ς An inclined plane is a simple machine.  It is a flat surface that is 
higher on one end.  You can use this machine to move an object to a lower or higher 
place.  Inclined planes make the work of moving things easier.  You would need less 
energy and force to move objects with an inclined plane. Examples of inclined 
planes are a ramp, a slide, a slanted road, and a path up a hill. 

 
Screw ς A screw is a simple machine that is made from another simple machine.  It is actually an 
inclined plane that winds around itself.  A screw has ridges and is not smooth like a nail.  Some 
screws are used to lower and raise things.  They are also used to hold objects together. Examples 
of screws include a jar lid, a wrench, a key ring, a car jack, a light bulb, and a spiral staircase. 
  

Wheel and Axle ς The wheel and axle is another simple machine.  The axle is a rod that goes 
through the wheel.  This lets the wheel turn.  It is easy to move things from place to place with 
wheels and axles. Examples of wheels and axles include cars, roller skates, wagons, door 
knobs, and gears inside clocks, watches, and bicycles. 

 
Wedge ς A wedge is a simple machine used to push two objects apart.  A wedge is 
made up of two inclined planes.  These planes meet and form a sharp edge.  This 
edge can split things apart. Examples of wedges include an axe, a knife, a fork, and a 
nail.  

 

Adapted from the Simple Machines Learning Site at the University of Houston: 
http://www.coe.uh.edu/archive/science/science_lessons/scienceles1/finalhome.htm 

http://www.eweek.org/AboutEngineering/AboutEngineering.aspx
http://www.coe.uh.edu/archive/science/science_lessons/scienceles1/finalhome.htm
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Activities 
Simple Machine Drawings: 
Using the examples found in the simple machines 
definitions, have the children brainstorm examples 
of each simple machine that are found in their daily 
lives. Then have the children draw pictures of the 
examples. This activity can be paired with the 
crossword puzzle or conducted after the 
performance when children will be more familiar 
with the simple machines. 
 

Engineer a Tower: 
Using two sheets of newspaper, build the tallest 
tower you can. You may tear, crumble, bend, fold, or 
roll the newspaper. Use a ruler to measure how tall 
your tower is, then try again to see if you can make it 
even taller. Hint: try making the base bigger, rolling 
the paper into a tube or folding it into pleats. Try it 
one more time but this time you may use 8 inches 
worth of tape. How does this change your tower? 
 

Fun Facts 
 Though no one knows for sure, some historians believe that Ancient Egyptians pushed the heavy 

stone blocks up inclined planes in order to build the pyramids! 

 A Greek scientist names Archimedes (ark a MEE dees) used math to figure 
out how and why levers worked. Legend credits Archimedes with saying 
ά²ƛǘƘ ŀ ōƛƎ ŜƴƻǳƎƘ ƭŜǾŜǊΣ ȅƻǳ Ŏŀƴ ƳƻǾŜ ǘƘŜ ǿƻǊƭŘΦέ 

 When building their homes and canoes, American Indians of the Northwest 
coast region used wedges to split long plants from tree trunks.  

 
Source: Moving Along With Simple Machines from www.ccsvt.org  
 

Vocabulary 
Architecture: The art and science of designing and building structures. 
Arch: a curved structure which spans an opening; usually consists of wedge-shaped blocks. 
Architect: a person who designs all kinds of structures. 
Built Environment:  Human-made surrounding, such as buildings, structures, parks, streets, bridges, 
etc. 
City: A large community made up of smaller communities or neighborhoods, often characterized by 
more densely placed developments. 
Column: A cylindrical support consisting of a base, shaft, and capital.  
Force: any action that tends to maintain or alter the position of a structure. 
Pattern: A series of elements---colors, lines, shapes, numbers---that repeat. 
 

Become a creative inventor, engineer, 
and mathematician for a day! 

 
Try activities like these at Discover Engineering 
Day February 20th from 10:00am to 4:30pm at 
the National Building Museum.  
 
The National Building Museum and the National 
Engineers Week Foundation invite you to debunk 
the myths of engineering and discover how 
professional engineers turn an idea into 
reality.  Celebrate National Engineers Week by 
participating in this free, hands-on and fun-filled 
festival!  
 
Discover Engineering Family Day is a FREE, drop-in 
program. $5 donation suggested. Appropriate for 
children ages 5 to 13 with adult supervision. 
Registration is not required 

For more information visit www.nbm.org or 
http://eweekdcfamilyday.org 

http://www.ccsvt.org/
http://www.nbm.org/
http://eweekdcfamilyday.org/
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Simple Machine Crossword Puzzle 
 

 
 
 

Words: 
Ramp 
Key Ring 
Slide 
Seesaw 

Light bulb 
Crane 
Door Knob  
Axe 

Knife  
Cars 
Clock 
Blinds

 
Clues 
ACROSS 

2   Drive up one of these inclined planes in the parking garage  
5   Inclined Plane found on a playground  
7   Use this to cut up your food  
8   Inside this are wheels and axles that tell time  

10   Use this wheel and axle to open a door  
11   Use the pulley in these to let light in your windows  

 

DOWN 
1   Lever found on a playground  
3   This tool is a lever with a wedge at the end  
4   A screw that's a bright idea  
6   This screw holds all of your keys together  
8   Large construction vehicle that uses a pulley  
9   These use wheels and axles to drive down the road 
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Simple Machine Word Search 
 

 
 

 
 

 

 

 

 

 

 

 

 
 

Simple Machine Maze 

 
 

Follow this link for more Simple Machine games, activities, and lesson plans: 
http://www.teachers.ash.org.au/jmresources/simple/machines.html  

SIMPLE MACHINE 
INCLINED PLANE 

SCREW 
PULLEY 
LEVER 

WEDGE 
WORK 

FRICTION 
FORCE 
LOAD 

DISTANCE 
RESISTANCE 

ENERGY 
 

http://www.teachers.ash.org.au/jmresources/simple/machines.html
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Resources 
Website List 
 Archkidecture - http://www.archkidecture.org/ 

 Building Big (PBS) - http://www.pbs.org/wgbh/buildingbig/ 

 Design Squad (PBS) - http://pbskids.org/designsquad/ 

 ZOOM into Engineering (PBS) - http://pbskids.org/zoom/grownups/engineering/ 

 
Reading List  
 Building a House  by Byron Barton 

 Aisha Makes Work Easier by the Engineering is Elementary Team at the Museum of Science, Boston, 
illustrated by Jeannette Martin (http://www.mos.org/eie/aisha.php) 

 Mike Mulligan and his Steam Shovel by Virginia Lee Burton 

 Dozer to the Rescue by Lisa M. Combs, illustrated by Karl Gude 
 How a House is Built by Gail Gibbons 

 

About the Partners 
!ōƻǳǘ ǘƘŜ bŀǘƛƻƴŀƭ /ƘƛƭŘǊŜƴΩǎ aǳǎŜǳƳ 
Scheduled to open in 2013, the bŀǘƛƻƴŀƭ /ƘƛƭŘǊŜƴΩǎ aǳǎŜǳƳ (NCM) will be a 
world-class cultural and educational center dedicated to engaging children and 
empowering them to make a difference. The mission of NCM is to inspire children to care about and improve 
the world. Through its interactive exhibits, online community (www.ncm.museum), and unique national 
programs and partnerships, NCM is transforming the concept of a traditional museum by becoming a catalyst 
and forum for a national movement to inspire and empower kids to speak up, take action, and get engaged in 
their communities. Through 2013, NCM is operating as a Museum Without Walls, participating in a variety of 
community events and working with other arts and cultural organizations to develop creative partnerships 
that benefit kids and families. This spring, NCM opened the Launch Zone, a 2,700 square-foot space at 
National Harbor where kids and families can prototype and test exhibit and program concepts. For more 
information, visit www.ncm.museum.  
 

About the National Building Museum 
The National Building Museum ƛǎ !ƳŜǊƛŎŀΩǎ ƭŜŀŘƛƴƎ ŎǳƭǘǳǊŀƭ ƛƴǎǘƛǘǳǘƛƻƴ ŘŜŘƛŎŀǘŜŘ ǘƻ 
exploring and celebrating architecture, design, engineering, construction, and urban 
planning. Housed in the former U.S. Pension Building, a historic landmark completed in 
1887 and widely recognized as a masterpiece of engineering and design, the Museum 
offers rotating exhibitions and varied education programs for all audiences. Since its 
founding in 1980, the Museum has become a vital forum for exchanging ideas and information about such 
topical issues as landmark preservation, urban revitalization, sustainable and affordable design, and suburban 
growth. The Museum is located at 401 F Street NW, Washington, D.C. Admission is free. Museum Shop. Café. 
Public inquiries: 202.272.2448 or visit www.nbm.org. 
 

About Discovery Theater 
DISCOVERY THEATER (www.DiscoveryTheater.orgύΣ ǘƘŜ {ƳƛǘƘǎƻƴƛŀƴ LƴǎǘƛǘǳǘƛƻƴΩǎ ǘƘŜŀǘŜǊ ŦƻǊ ŎƘƛƭŘǊŜƴΣ ƛǎ 
dedicated to offering the best in live educational performing arts for young people. Each year, more than 
50,000 children and their adults visit Discovery Theater on the National Mall to explore American history and 
cultures, folk tales from around the world, and exciting, accessible science and math programs. Discovery 
Theater performances unite ideologies, enact themes that reflect the diversity of its audiences, open avenues 
of self-reflection, and offer an enjoyable means for parents and teachers to demonstrate life's lessons. 
Discovery ThŜŀǘŜǊΩǎ ƴŜǿ ǎǇŜŎƛŀƭƭȅ-designed performance space is located next to the Smithsonian Castle, in 
the S. Dillon Ripley CenterτǘƘŜ {ƳƛǘƘǎƻƴƛŀƴΩǎ ǳƴŘŜǊƎǊƻǳƴŘ ƭŜŀǊƴƛƴƎ ŎŜƴǘŜǊ ǿƛǘƘ ŎƭŀǎǎǊƻƻƳǎΣ ƭŜŎǘǳǊŜ ƘŀƭƭǎΣ 
ŀǊǘƛǎǘǎΩ ǎǘǳŘƛƻǎ ŀƴŘ ƳƻǊŜΦ CŀǾƻǊƛǘŜ 5¢ ǇǊƻƎǊŀƳǎ ŀƭǎƻ ǘƻǳǊ ǎŎƘƻƻƭǎ ŀƴŘ ƳǳǎŜǳƳǎΣ ǿƘƛŎƘ ƳŜŀƴǎ ǘƘŀǘ 5¢Ωǎ ǎǇŜŎƛŀƭ 
brand of educational entertainment for kids is more widely available than ever before. For details, call 202-
633-8700 or visit www.DiscoveryTheater.org. 

http://www.archkidecture.org/
http://www.pbs.org/wgbh/buildingbig/
http://pbskids.org/designsquad/
http://pbskids.org/zoom/grownups/engineering/
http://www.mos.org/eie/aisha.php
http://www.ncm.museum/
http://www.ncm.museum/
http://www.nbm.org/
http://www.discoverytheater.org/
http://www.discoverytheater.org/

