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Simple Machines with Snowmen
	Grade Level
	1

	Sessions
	Session I: Simple Machine Pre-test – 10 minutes
Session II: Read The Greatest Snowball Fight! and complete activity book – 75 minutes (can break it up into activities for shorter sessions)
Session III: Demonstrations – 60 minutes
Session IV: Catapult – 60 minutes
Session V: Simple Machine Post-test – 10 minutes

	Seasonality
	Winter

	Instructional Mode(s)
	Whole class

	Team Size
	N/A

	MA Frameworks 
	Skills of Inquiry

1. Ask questions about objects, organisms, and events in the environment.
2. Tell about why and what would happen if?

3. Make predictions based on observed patterns.

5. Record observations and data with pictures, numbers, or written statements.

6. Discuss observations with others.
Technology/Engineering
1. Materials and Tools
1.3 Identify and describe the safe and proper use of tools and materials to construct simple structures
2. Engineering Design
2.1 Identify tools and simple machines used for a specific purpose, e.g., ramp, wheel, pulley, lever.

	WPS Benchmarks
	01.SC.IS.01

01.SC.IS.02

01.SC.IS.03

01.SC.IS.05
01.SC.IS.06

01.SC.TE.03

01.SC.TE.04

	Key Words
	Catapult, incline ramp, lever, machines, pulley, tools 


Summary 












This lesson will introduce students to simple machines. The Greatest Snowball Fight! will be read and students will work on an accompanying activity booklet. There will be demonstrations of different simple machines and students will be constructing their own catapults to demonstrate levers. 
Learning Objectives










Massachusetts Frameworks for Grades Pre K-2
Skills of Inquiry
1. Ask questions about objects, organisms, and events in the environment.

2. Tell about why and what would happen if?

3. Make predictions based on observed patterns.

5. Record observations and data with pictures, numbers, or written statements.

6. Discuss observations with others.

Technology/Engineering

1. Materials and Tools
1.3 Identify and describe the safe and proper use of tools and materials to construct simple structures
2. Engineering Design
2.1 Identify tools and simple machines used for a specific purpose, e.g., ramp, wheel, pulley, lever.
2002 Worcester Public Schools (WPS) Benchmarks for Grade 1
01.SC.IS.01 Ask questions about objects, organisms, and events in the environment.

01.SC.IS.02 Tell about why and what would happen if?

01.SC.IS.03 Make predictions based on observed patterns.
01.SC.IS.05 Record observations and data with pictures, numbers or written statements.
01.SC.IS.06 Discuss observations with others.
01.SC.TE.03 Identify and describe the safe and proper use of tools and materials (e.g., glue, scissors, tape, ruler, paper, toothpicks, straws, spools) to construct simple structure 
01.SC.TE.04  Identify tools and simple machines used for a specific purpose, e.g., ramp, pulley, wheel, lever.
Additional Learning Objectives








1. Students should understand the concept of levers, inclined planes, and pulleys.
Required Background Knowledge 








1. None
Essential Questions 









1. What are simple machines?
2. How can the different machines and tools be used? 
Introduction / Motivation










Begin with the Pre-test and then move into questions and the book to help describe simple machines.  
Procedure











Session I: Simple Machines Pre-test – 10 minutes
Instructor preparation:

1. Make photocopies of the activity booklet found in the attachment section.
The instructor will: 

1. Pass out the activity booklet and have the students complete the Pre-test. 
Session II: Read The Greatest Snowball Fight! and complete activity book – 75 minutes (can break it up into activities for shorter sessions)
Instructor preparation:

1. Obtain a copy of the The Greatest Snowball Fight! (can print off from the attachment section)

The instructor will: 

1. Read the story The Greatest Snowball Fight!
2. Have students work on activity booklet (omitting Post-test).  
Session III: Demonstrations – 60 minutes
Instructor preparation:

1. Set up three different stations. This lesson can be taught with the class divided into three different groups and rotating between the stations, or as a class demonstration. If the class is divided into groups, each group will need supervision. This lesson is written assuming that it is only the teacher and no helpers in the class, so it is taught to the whole class at once. 
a. Pulley station – At the pulley station, the students will get to lift a bucket into the air just as Bailey does in the story. They will get to try out different sizes of pulleys to see which is easier or harder.
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i. Set up includes:
1. Tie one end of a rope to a bucket (can add objects to the bucket make it heavier).

2. Make handles out of rope to hold the pulleys if necessary.
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b. Incline plane station – At the ramp station, the students will get to roll objects down “hills” of different elevations. They will be able to determine the relationship between how fast an object rolls and how steep the hill is.  Also make sure the students understand that an incline plane or ramp makes it easier for one to climb up a steep elevation.  Would they rather scale a steep cliff or walk up an incline?
i. Set up includes:
1. Collect objects to roll down the hill (such as pencils and markers) and the storage container lid.
2. Obtain an object to use as a hill such as a large storage lid or large piece of cardboard.

c. Lever and gears station – At the levers and gears station, the students will get to test different levers to see which will lift an object higher. They will also get to examine gears and see how they work together.
i. Set up includes:
1. Collect a ruler to use as the lever and another object such as a marker to use as the pivot point (or fulcrum) of the lever. Collect an object that can be lifted by the ruler and will remain stationary.

2. Obtain a set of gears. These can be toy gears for children, or can be found in items such as clocks, remote control cars, or from actual cars.

2. Photocopy the appropriate number of pulley worksheets, ramp worksheets, and lever and gear worksheets. 
The instructor will: 

1. Ask students what they recall about simple machines and tools.

2. Go to the pulley station and show the class what pulleys look like. Pull the rope through the first pulley. Lift the pulley high in the air and ask student volunteers to try and lift the bucket up high by pulling on the other end of the rope. Do this for each size pulley and ask which was harder or easier. (Make sure the students do not let go of the rope once the bucket has reached the top, as it will fall to the ground.) Have students complete the pulley worksheet.
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3. Go to the ramp station and have a student volunteer hold the storage container lid at different angles. Roll a pencil or marker down the lid at the different angles. Use a stop watch to time how fast the object rolled each time. Have students complete the ramp worksheet.
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4. Go to the lever and gears station. With the ruler and eraser (or other object to be used as a pivot point) show the students how a lever works. Move the eraser to different ends of the ruler and ask the students if they can determine when the lever will lift an object the highest. With the gears show the students how they work together and that when one spins so does the other. Pass the gears around so that each student can see how they operate. Have students complete the lever and gears worksheet.
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5. Ask students to describe what they learned and how the machines and tools can be used. 
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Session IV: Catapult – 60 minutes
Instructor preparation:

1. Gather a plastic spoon for each student and a large marshmallow for the class.
2. Create a battlefield – just tape off an area that the students should not enter; this will be where the marshmallows will be catapulted.
3. Create two catapults.  The first will be the same as the students and the second uses a larger diameter object with the spoon and tape to demonstrate that the larger the diameter, the farther the marshmallow will launch. 
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The instructor will:

1. Ask students what they recall about simple machines and tools.
2. Explain to students that they will be making catapults.

3. Pass out materials used to make the catapults (pencil, plastic spoon, tape).
4. Instruct students to tape the plastic spoon to pencil. Mention that if the end of the spoon (handle) is closer to the pencil, it will shoot further. 
5. Gather the students in the predetermined battlefield.

6. Have one student at a time launch a marshmallow and then place a piece of tape with their initials at the final marshmallow location.  To launch the marshmallow, place the catapult on top of a few books similar to the following image.  Tape the ends of the pencil to the book to give support and hit the handle of the spoon which should be facing the battlefield.
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7. Once all of the students have finished, compare the location of the marshmallows and ask if anyone knows how they could possibly make their marshmallow go further.

8. Using the previously made catapult with the larger diameter object (ie vitamin bottle, plastic ball) to show the students that the larger the diameter of the catapult, the farther the marshmallow can be launched.

Session V: Simple Machines Post-test – 10 minutes
Instructor preparation:

1. Photocopy Post-test (found in activity booklet in attachment section).
The instructor will: 

1. Have students complete the Post-test found in the activity booklet (which can be found in the attachment section).
Materials List 











	Materials per class
	Amount
	Location

	The Greatest Snowball Fight!
	One per class
	Attachment section

	Pulley Demonstration
	One per class
	Attachment section

	Incline Ramp Demonstration
	One per class
	Attachment section

	Gear & Lever Demonstration
	One per class
	Attachment section

	Marshmallow
	One per class
	Grocery store

	Pulley (3 different sizes)
	Three per class
	Home improvement store

	Rope
	Five feet per class
	Home improvement store

	Cardboard or storage lid
	One per class
	Drug store

	Gears
	One set per class
	Home improvement store

	Ruler
	One per class
	Office supply store


	Materials per student
	Amount
	Location

	Plastic spoons
	One per student
	Grocery store

	Scotch tape  or Masking tape
	Use at discretion
	Drug store 

	Activity booklet
	One per student
	Attachment section


Vocabulary with Definitions








1. Catapult– a machine used to launch objects.
2. Incline plane- a slanted surface.
3. Lever- a stick or bar used to help lift an object. 
4. Machine- a device used to make tasks easier.
5. Pulley- a wheel turned by or driving a rope and used to lift objects.
6. Tool- an object used to make tasks easier.
Assessment / Evaluation of Students








The instructor may assess the students in any/all of the following manners:

1. Pre-test and Post-test.
2. Ask students to name different simple machines.
3. Ask students to explain what the simple machines are used for.
4. Have students give examples of simple machines in the real world.
Lesson Extensions










Prepares students for future lessons on simple machines.
Attachments











1. Activity Booklet (including Pre-test page 1 and Post-test page 6 )
2. The Greatest Snowball Fight!
3. Demonstration Worksheets
a. Pulleys

b. Incline planes
c. Levers and Gears

Troubleshooting Tips










Make sure students don’t eat the marshmallows unless instructed to eat them! 
Safety Issues











Supervise children when using simple machines.
Additional Resources______________________________________________

http://edheads.org/activities/simple-machines/sm-teacher.htm

References for Images Used









Gears  
www.loria.fr/~roegel/ gears-fast.gif
Screw  
konny.cz/photos/screw.JPG
Teeter totter  
http://www.csaceliacs.org/images/TeeterTotter.gif
Wheel and axle  
http://thesimple-machines.tripod.com/sitebuildercontent /sitebuilderpictures/ wheel.jpg
Pulley on cover http://fortress.uccb.ns.ca/DPW/images/4/Well%20on%20Rue%20Toulouse%20pulley%20P6200174.JPG
Pulley on demonstration handout http://images.google.com/imgres?imgurl=http://teacher.scholastic.com/dirtrep/simple/img/pulley.gif&imgrefurl=http://teacher.scholastic.com/dirtrep/simple/pulley.htm&h=179&w=251&sz=8&tbnid=bcppJt4aEtkJ:&tbnh=75&tbnw=106&hl=en&start=4&prev=/images%3Fq%3Dpulley%26svnum%3D10%26hl%3Den%26lr%3D

Jake – http://www.brookfieldzoo.org/pagegen/images/4/exqz1.gif
Images for The Greatest Snowball Fight!:
Hair ribbon

http://www.sunshineshipbaby.com/shop/index.php/cPath/100

Top hat

http://www.westendweddings.co.uk/jewellery/navy_top_hat.JPG

Stick arms

http://www.csdl.tamu.edu/FLORA/MANHART/TWIGS/QPHEL2.JPG

Carrot nose

http://jpk.en.alibaba.com/offerdetail/51119936/Sell_Carrot.html

Lamp post

http://www.houstonpoolbuilders.com/images/pix4.jpg

Light bulb

http://www.boingboing.net/images/_static_images_articles_bulbpainting.jpg

Rope

http://www.econym.demon.co.uk/pov/rope.jpg

Bucket

http://www.mqfurniture.com/mq-antique-furniture/images-product/Antique%20Furniture/Bucket%20&%20Basket/mqa-157.jpg

Tree branch

http://www.bigfoto.com/themes/nature/winter/tree-branch-5h2.jpg
Shovel

http://ccdf.ca/NewCoach/english/newimages/Module%20D%20Grapics/D84%20Snow%20shovel%20in%20snow.jpg

Key Words












Catapult, incline ramp, lever, machines, pulley, tools
Simple Machines Activity Booklet
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[image: image19.png]Write the name of the simple machine that is described in the sentences below:

Word Bank:

Wedge | Gear | Wheeland Axle | Screw | Pulley | Inclined Plane | Lever

These fwo parts act as one simple machine. They roll and are found on cars, bikes and
wheelbarrows

A rope. a wheel witha groove in it and 2 weight make up this simple machine. You can
pull down on the sope to lft the weight.

This simple machine can be used to Lift a weight. It has a fulerum, or pivot poin, which
can be located in the center, near the end or at the end of this simple machine.

These simple machines are wheels with teeth on them that it together when the simple
machines are furmed. These simple machines are used fo increase or decrease fuming
power by changing their size

This simple machine can be used to split things apart or hold a door open.

Examples of this simple machine are used to hold things fogether. It is made up of an
inclined plane wrapped around a cylinder.

A heavy object could be rolled up this simple machine, instead of lifting if staight up.
Using this simple machine can save effort, although the object must usually cover more
distance if this simple machine is used.




[image: image20.png]Draw a line from the object below to the name of simple machine it represents

Inclined Plane

Wheel and axle
Wedge
Door on Hinges Pulley
Screw
Lever
Stairs
Light Bulb
O
Crane Deer Knob Push Pin



[image: image21.jpg]I‘ Norm knew that he had to get even
with Bayle. But how? He decided

fo use a catapult to launch snowballs

at Bayle. And to protect his new machine,

he used a shovel to build a fort around

it. This was sure to get Bayle back for

dumping the snowballs on him!




[image: image22.jpg]When he walked over
to see Bayle all the
snowballs in the bucket
fell right on top of him,
covering him in snow!




Name______________________________________

[image: image23.jpg]Then she rolled it down the incline ramp and
watched as the snowball got bigger and bigger!




[image: image24.jpg]By the time it reached the bottom,
it was huge! It totally obliterated
Norm's fort and everything in it.
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Incline Plain and Levers
Which of the following incline ramps will a ball roll faster down?  Ramp A, B, or C?_______________________________

Which of the following incline plain would it be harder to push a big rock up?  Ramp A, B, or C?_________________________
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[image: image31.jpg]After the snowball fight had been going
on for a while, Bayle was starting to
get bored. She had a sneaky idea that
would make this a whole lot more fun.
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[image: image32.jpg]She used a tree branch as a pulley to
bring a bucket full of snowballs into
the air. Then she called Norm over.
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[image: image35.jpg]Bayle won the snowball fight with
her incline ramp. She was so excited.
But little did she know, Norm already

started planning for next year.



[image: image36.jpg]‘é@ Then she had an ideal

X Since she was on top of
a hill, she just made

\\\ one little snowball.



[image: image37.jpg]Bayle was bombarded! She kept getting
hit by all these snowballs and couldn‘t
even throw any back because of the fort
protecting Norm and his catapult.




Which lever will go the highest when Jake jumps on it where the arrow is pointed?  Lever A, B, or C?__________





Acknowledgements and References for The Greatest Snowball Fight! 
Partnerships Implementing Engineering Education (PIEE)
Worcester Polytechnic Institute – Worcester Public Schools

Supported by: National Science Foundation

The text of this book was created by Denise Marsh

The graphic image layout of this book was created by Cheri Geiger and Katie Bush
Images not created by illustrators:

Hair ribbon

http://www.sunshineshipbaby.com/shop/index.php/cPath/100

Top hat

http://www.westendweddings.co.uk/jewellery/navy_top_hat.JPG

Stick arms

http://www.csdl.tamu.edu/FLORA/MANHART/TWIGS/QPHEL2.JPG

Carrot nose

http://jpk.en.alibaba.com/offerdetail/51119936/Sell_Carrot.html

Lamp post

http://www.houstonpoolbuilders.com/images/pix4.jpg

Light bulb

http://www.boingboing.net/images/_static_images_articles_bulbpainting.jpg

Rope

http://www.econym.demon.co.uk/pov/rope.jpg

Bucket

http://www.mqfurniture.com/mq-antique-furniture/images-product/Antique%20Furniture/Bucket%20&%20Basket/mqa-157.jpg

Tree branch

http://www.bigfoto.com/themes/nature/winter/tree-branch-5h2.jpg
Shovel

http://ccdf.ca/NewCoach/english/newimages/Module%20D%20Grapics/D84%20Snow%20shovel%20in%20snow.jpg














1. Try to lift the bucket in the air just like Bailey did!
2. Use different size pulleys to lift the bucket.

3. Which was the easiest?

4. Which was the hardest?


[image: image13]

Use the piece of cardboard provided and a stop watch to test how long it will take the pencil to roll down. 

Do this two more times, but make sure that the cardboard is at a different height than the first time. 


[image: image14]
When does the pencil roll down fastest? Why?

What incline plane do you think will be the hardest to go up? Why?



Levers
Use a ruler as a lever at this station. To see how a lever works, put a wedge underneath the ruler in different positions and push down on one side of the ruler. 


[image: image15]
Which lever will go the highest?

Now put an object on the opposite end of the lever. 


[image: image16]
Which object is the easiest to move? What about the hardest?
Gears
Use the gears provided to see how the gears all work together when one is turned.
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