MechaniCal Advantage

ndthLesson Title: Mechanical Advantage Grade Level: 2-5

Purpose: Teach age appropriate skills for fire and life safety while teaching to statewide learning standards.

Materials Needed (Optional):

Rope for knots
Standards:
Next Generation Science Standards:

Science:
PS2.A: Forces and Motion

Pushes and pulls can have different strengths and directions.

Pushing or pulling on an object can change the speed or direction of its motion and can start or stop it.

PS2.B: Types of Interactions

When objects touch or collide, they push on one another and can change motion.

PS3.C: Relationship Between Energy and Forces

A bigger push or pull makes things speed up or slow down more quickly. (secondary)

Washington State Health and PE Standards

Health:

H1.Sal.Ka Identify safety hazards in the home.

Objectives: The students will demonstrate understanding of:

_Simple Machines
Building Collapse Rescue
Trench Rescue
Rope Rescue
Prevention

Safety:

Hazards in the Home
Situational Awareness

Vocabulary:

Mechanicat Advantage- is the use of simple machines to make you a lot stronger than normal.
Simple Machines- are basic mechanical devices that make work easier
Levers-A lever is a plank or beam that is free to rotate on a pivot.

Pulley- A Pulley is small fixed wheel or a group of such wheels with a rope or chain in a grooved rim
that is used to lift something up.

Time: 35-45 minutes for presentation and demonstration.
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**Use this bulleted list to guide you and keep you on track and meeting all objectives for lesson. Everyone has
their own style for teaching, the most important thing is the make it fun and engaging for the kids.**

Warm up Activities: (5-7 Minutes)
o Mini KWL:

Ask students to individually make a mini KWL chart about simple machines.
K-What do you already know about Simple Machines?
W-What do I want to know about Simples Machines and Mechanical Advantage?
o Bell Ringer:

Mechanical Advantage Bell Ringer
Have students complete the top portion of the Mechanical Advantage Bell Ringer.
o Entrance Ticket:

Ask students to try to define:

Mechanical Advantage, Simple Machines, Levers, Pulley
Video:

o Follow the link:

hitp://www.snofire7.org/preparedness_education/home_education_lessons/index.cfm?vid
eo_id=14&omo=1_1
o Watch Video:

Run time: 25:17
o Have students fill out the worksheet as they watch.

Closure Activities: (5-7 Minutes)

Mechanical Advantage Bell Ringer:

Have students complete the exit ticket activity on the Mechanical Advantage Bell
Ringer.
o Exit Ticket: On the bell ringer activity at the top of the first page, see if
you wrote the correct term under the correct picture. If not, write the
correct term under the lines. Did you match the real example of a simple
machine to the correct image on the top line? If not, draw a line in a

different color to the correct picture.

Exit Ticket:
Ask students to use what they learned to add more detail to the definitions they
wrote at the beginning of class for the following words:
o Mechanical Advantage, Simple Machines, Levers, Pulley
Mini KWL:
Ask students to finish the Tast column for the KWL chart about simple machines.
L-What did you learn?
Homework and Enrichment Activities:

Hazards in the Home-Homework
Home Hazards Checklist

Knot Tying Challenge-Homework
Simple Machines Scavenger Hunt

Handouts:
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Directions:

Use the word bank to write the matching term below each image. Then, match the real life
example with the top image.

Word Bank
Wedge Inclined Plane Screw Pulley Wheel & Axle Lever

Directions:
Vocabulary;
refers to something that is a basic mechanical device that makes work easier.
List 2 types of simple machines:

1.
2.
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wWhat does the tech rescue team do?

Vocabulary;
The use of simple machines to make you stronger than normal is

Hypothesis for the Incline Experiment: | think...

Rope rescues use a lot of to lift people and heavy objects out of hard-to-reach places.

Hypothesis for Pulley Experiment: | think...

Exit Ticket: On the bell ringer activity at the top of the first page, see if you wrote the correct
terms under the correct picture. If not, write the correct term under the lines. Did you match the
real example of a simple machine to the correct image on the top line? If not, draw a line in a
different color to the correct picture.
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MINI KWL CHART,

NAME OF STUDENT:

SUBJECT:
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Directions: Circle the hazards in each room. Then, see if you can find some of the simple
machines in each picture. Label the ones you find.
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Simple Machine Scavenger Hunt

Directions: Go on a hunt around your home and find an example of each simple
machine. For an extra challenge, see if you can find three examples of each machine! In
the table, record the machine’s name, paste a photo, or draw a picture of the machine

you found.

ampte-#-IExampte #2 Exampte #3

PULLEY

INCLINED PLANE
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Knot Tying Challenge

Directions: Gather the following materials: rope or nylon cord, sticks or lengths of bamboo.
Use the materials to create the following knots. Take a picture of the completed knots.
Then, answer the questions and follow the directions on the rest of the page.
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two half hitches clove hitch

@ Tie the knots yourself.
@ a.  What knots would be best for attaching ropes to sticks?

b. What knots would be best for joining two pieces of rope together?

Once they can tie knots, the campers make the following equipment:

m’

@ Use the knots you have learned 1o make this equipment.
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@ Make some other camp equipment using these knots.

Image from: https://nzmaths.co.nz/sites/default/files/KnotTying.pdf
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LOOK for places fire could start
You don't have to be a super sleuth to protect yourself and others from fire.
Take a good look around your home for fire dangers and address the problems.

Kitchen

- Anything that can catch fire is kept away from the stovetop.
I Children are kept 3 feet (1 metre) away from the stove and
areas where hot food or drink are being prepared.
 Pets are kept off cooking surfaces and nearby countertops
to prevent them from knocking things onto burners.
- Food that is simmering, baking, roasting, or boiling is being checked on by someone in the home.

Heaters

 Anything that can burn is kept at least 3 feet (1 metre) away from heating equipment.
 Children are kept 3 feet (1 metre) away from open fires and space heaters.

- Heating equipment and chimneys are cleaned and inspected every year by a qualified professional.
I Portable heaters are turned off when leaving the room or going to bed.

 The fireplace has a sturdy screen to stop sparks from flying around the room.

Electricity

< All electrical work is done by a qualified electrician.
- Only one heat-producing appliance is plugged into a receptacle outlet at a time. Extension cords are not used.
- Electrical cords are checked to make sure they are not running across doorways or under carpets.

LISTEN for the sound of the alarm

Aworking smoke alarm will clue you in that you need to escape. Fire moves fast. You could have only
minutes to get out safely once the smoke alarm sounds.

I Make sure everyone in your home knows the sound of the smoke alarm and understands what to do

when they hear it.

 Children, older adults, and people with disabilities may need assistance to wake up and get out.

J When the smoke alarm sounds, get out and stay out.

1 Go to your outside meeting place. Call 9-1-1 or the fire department.

I Never go back inside for people, pets or things.

LEARN two ways out of every room

- Draw a map of each level of the home, showing all doors, windows and two ways out of every room.

< Make sure all doors and windows that lead outside open easily.

<l Practice day and nighttime home fire drills. Share your home escape plans with guests.

< If you live in a high-rise or condo, talk to the building manager about the evacuation plans.

4 If you must escape through smoke, get low and go under the smoke on your way out.

 If you cannot get out, close the doors and cover the vents and cracks around the door with cloth or tape.
Call 9-1-1 or the fire department.
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Memorize your fire department’s
emergency phone number and
write it below:

i

The Official Sponsor of Fire
Prevention Week Since 1922

= Draw a floor plan or a map of your home. Show all doors and windows.

« Mark two ways out of each room.

+ Mark all of the smoke alarms with @.Smoke alarms should be in each
sleeping room, outside each sleeping area, and on every level of the home.

* Pick a family meeting place outside where everyone can meet.

+ Remember, practice your plan at least twice a year!

Grown-ups: Children don't always wake up when the smoke alarm sounds. Know what your child will do before a fire occurs.
Get more information on smoke alarms and escape planning at www.nfpa.org/factsheets.
Sparky Isatrademarks of NFPA, £2018 NEPA
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