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• The rubber band that stays the shortest during the pull will be the one which is using
less force.
Thought Question: Could you use a roller skate to help you move a weight? (Yes, it
would help something be pulled across a surface more easily.)
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11 • ‘Teeth touching’ means this:
• Students may have to guide gears with left hand (gear 1), and right hand (gear 2).
Thought Question: If Gear 3 were placed to the right of Gear 2 with teeth touching,
which way would Gear 3 move? ( Try to find out!)
12 • Use a very smooth, flat board, approximately 1 cm x 25 cm x 15cm.
• Use identical books, about 4 cm thick. Tie three of the books together with heavy
string so they will stay level when lifted from the centre with the spring scale.
• The three books should be alongside the larger stack before being lifted and set on
top of the stack. This ensures equality of lift height.
• The seven books must be stacked evenly. Place the board on the edge of the stacked
books to make a ramp. Start the pull from the bottom of the ramp.
• Whichever way lets you raise the books with the least amount of weight to be moved
was the easier way.
Thought Question: Would the experiment have turned out the same if you had a
higher stack of books? (Try it!)
13 • Use the same books and ramp as you did on page 12.
• Give the students these supplies. Let them create on their own or give them the clues
in parentheses.
- pencils (use rounded pencils under books for ‘rollers’)
- waxed paper (cover entire surface area of board)
- sandpaper (cover entire surface area of board)
- roller skate (ride books on top of skate)
- fabric (choose a heavily napped fabric and cover board)
- rubber bands (put large rubber bands around the board at 5-cm intervals)
Thought Question: Can you think of more ways to reduce the friction? (Remember,
you can damage the books, so oiling the board is out.)
14 • Use a vice and hacksaw to cut off the points of half of the large nails. Start the nails so
children don’t have to hold the nails while pounding.
• Use equal softness boards and equal size hammers.
• Remind students to label their nails ‘wedge’ and ‘no wedge’.
Thought Question: Do you think you could do anything to change the outcome of
the experiment? (i.e. softer wood, skinny nails, different hammers etc. Test to find out!)
15 • Make your best paper plane design with a pointed nose (or have students make
pointed-nose plane designs). Be sure that the two used for the experiment are
identical models. The nose will be cut off the twin.
• Students fly each plane ten times and record distances. Then, they add the ten
numbers for each plane, dividing by ten to get the average distance for each plane
flight. Make sure they add only pointed plane numbers together and no-point plane
numbers together for the averages.
Thought Question: Would your results be different if you changed the plane design?
(Remember, the planes must be identical, except for the point and cut-off point. Try
the new design!)
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16 • Read: ‘The screw is an inclined plane that goes around a rod. We call the line of the
inclined plane on a screw, the thread. Screws use an inclined plane to move through
something (and, if pointed, a wedge). Each time a screwdriver is used to turn the
screw, the screw moves up or down, depending on which way it is turned.’
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To the Teacher
With the activities in Simple Machines, we invite young children to discover
the real world of science. Children will confront questions about the world
around them in much the same way a professional scientist does, using some
of the same process skills, such as observing, hypothesising, recording data
and interpreting the results of investigations. In this way, children acquire an
organised method for their thinking that will help them in their everyday living
as well as in future science study. The scientific method used in this book is
further explained on page 31.
Basic vocabulary and science concepts are presented in activities designed
to engage the child’s imagination. These experiment-oriented activities will
help children learn to think like scientists.

Teacher’s Guide to Experiments
The experiments are explained on pages 33 and 34. Read these explanations
prior to doing the experiments. These explanations will help the teacher set
up procedures and discuss results and conclusions in the classroom.
Additionally, teachers may choose to ‘block out’ the Procedure sections
before photocopying. The blank Procedure area would encourage the
students to develop their own problem-solving skills. This omission would be
based on the teacher’s assessment of student ability and interest levels.

Teacher’s Guide To Experiments
Page
4 • Show students examples of each simple machine.
6 • Explain that a fulcrum is a fixed point. Use one like the edge of a sturdy, raised sandpit
for the experiment.
• Use a large, stiff, sturdy board that can support a student’s weight. The bigger student
sits at one board end.
• Adjust the plank over the fulcrum until you feel the bigger student can be lifted safely.
Thought Question: What is a see-saw? (a lever)
7 • Use a large, unopened can. Attach a piece of coarse sandpaper to the part of the
can that comes in contact with the board to keep slippage to a minimum. Then tape
the can to the floor or table so it can’t move around.
• Use a 1-metre board. Draw a highly visible line on the middle of the board for quick
reference.
• Use books that are the same size. If the books slip, tie them into place.
• The books added one at a time to the force arm will represent a push on the force
arm.
• Have students try a shorter force arm first and record results. Next, they’ll use the
longer force arm and record. Finally, they’ll use the same length force arm and
record.
Thought Question: If you wanted to ride a see-saw with a larger child, how could you
make your weight more equal to ride? (Adjust the lever on the fulcrum to the
balancing point.)
8 • Demonstrate the double-fixed pulley in the illustration.
• Use a shorter piece of string (2 metres). Tie the string together at the ends. Trim the
excess string from the knot.
• Have two students each hold a round pencil through a thread spool. Make sure the
spools can turn freely.
• Loop the string over the spools. Have students hold the pencils so the string on the
spools stays very tight.
• Stick a piece of masking tape to the upper left string facing the class. Move the string
on the bottom of the pulley to demonstrate how the tape will move in the opposite
direction of your force.
Thought Question: Do you still have a pulley if the spools are above and below each
other? (Yes, a flagpole pulley is a good example.)
9 • The support should be something firm that can support the 500-gram weight easily.
• The pulley can be made from heavy string and a simple pulley.
Thought Question: The pulley should have divided the force needed to lift by half.
Why? (The weight is supported by two parts of a string in a single movable pulley. This
gives each part of the string half the weight to carry. One part of the string is holding
the weight while you pull the other part with the scale. Therefore, the force that is
needed is half as much as the weight.)
10 • Point out the wheel and axle parts of a roller skate.
• Cut two large rubber bands. Tie the end of one rubber band to the end of one roller
skate and the other rubber band to the other roller skate. Be sure that the
measurement of the rubber band is the same for each skate. Students mark the
‘before pulling’ rubber band measurement on their charts.
• During the pull, have a second student hold each skate while the person pulling
‘freezes’. Take a measurement of the rubber band under tension. This measurement
during the pull should reflect the amount of force needed to do the pull.
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Science Experiment Form

Simple Machines

What Is A Machine?

Name: _____________________

* Basic Concept Page

Title Of My Experiment _____________________

MACHINES help us do work faster and more easily. Machines are made up of
one or more simple machines. There are six simple machines. These machines
are the lever, the pulley, the wheel and axle, the inclined plane, the
wedge and the screw.

Question ➜ What do I want to find out?
________________________________
________________________________

Print each machine name under the pictures. Say each word. Then colour the
machines.

________________________________
________________________________
________________________________
Hypothesis ➜ What do I think? ____________________________________________
____________________________________________________________
____________________________________________________________
____________________________________________________________
Procedure ➜ How will I find out? (step by step)
1. ____________________________________________________________________________
____________________________________________________________________________
2. ____________________________________________________________________________
____________________________________________________________________________
3. ____________________________________________________________________________
____________________________________________________________________________
4. ____________________________________________________________________________
____________________________________________________________________________
5. ____________________________________________________________________________
____________________________________________________________________________

Results ➜ What actually happened?
________________________________________
________________________________________
________________________________________
________________________________________
Conclusions ➜ What did I learn?
__________________________________________________________________________
__________________________________________________________________________
32
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Careers With Machines
Do you think machines are interesting? Would you like to work with machines
for a job? Some people do. Here are four jobs for people who like machines.
An INVENTOR thinks of an idea for a
machine.

An ENGINEER draws the plans for a
machine.

Easy Lift
A LEVER makes it easier to lift something heavy. It uses a strong rod or board.
It also uses a FULCRUM, which is a support for the rod or board.
Using a lever,
can one
student lift up
another student
who is bigger?
Tick your
answer.
Materials Needed: board,
fulcrum

Procedure:
1. With your teacher’s help, place the board on the fulcrum.
2. A big student sits on one end of the board.
3. A smaller student presses down on the other end to lift the bigger student.
4. Draw a picture of the lift here. Draw the fulcrum position also.

A MACHINIST helps to build the parts
of a machine.

A MECHANIC fixes a machine if it
doesn’t work.

Fill in these blanks with the correct job. Then, colour the pictures.
1. A(n) ___________________________________ fixes a machine if it doesn’t work.
2. A(n) ___________________________________ thinks of an idea for a machine.

Results and Conclusions
1. Could the bigger student be lifted by the smaller student?____________________
2. Is that what you thought would happen? ____________________________________

3. A(n) ___________________________________ draws the plans for a machine.
4. A(n) ___________________________________ helps to build the parts of a machine.

3. What did you learn? ________________________________________________________
____________________________________________________________________________
____________________________________________________________________________

30
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Force Arm Power!

Simple Machines

Song: ‘Machines At Work’

LEVERS have three parts. The part where the lever is supported is called the
FULCRUM. The part from the fulcrum to the weight you want to lift is called the
WEIGHT ARM. The part from the fulcrum to where you are pushing or pulling is
called the FORCE ARM.

Physical Movement
Students all stand in a line
facing the audience with
expressionless faces, looking
straight ahead, with their
arms at their sides. They may
wear ‘sandwich signs’ with
their machine drawn on
them.
As the machine actions are
said, each corresponding
person says the action and
does it. LIFT – the lever makes
a lifting motion with their
arms. PULL – the pulley makes
a pulling motion. PUSH – the
inclined plane makes a
pushing motion. TURN – the
wheel and axle stands in
place and makes a 360° turn.
CUT – the wedge makes a
karate-type movement
towards the audience with
hand and foot. JOIN – the
screw shakes hands with itself.

Is a weight easier to move when
the FORCE ARM is longer, shorter,
or the same length as the
WEIGHT ARM? Tick your answer.
Materials Needed: tin can, board, books

Procedure:
1. Make a lever using the board and can.
2. Put four books on one end of the lever. This will be the weight you need to lift.
3. Adjust the board on the fulcrum to make the force arm shorter, longer or the same
length as the weight arm.
4. Add books one at a time to the force arm.
5. Record what happens here. Draw the number of books you add.

Finally, everyone together
says ‘How do you do?’ and
then repeats the entire song for as many times as desired.

Results and Conclusions
1. Is a weight easier to move with a shorter, longer or same length force arm?

These are very basic directions. Feel free to be creative with extra stage
movements or more elaborate costumes.

____________________________________________________________________________
2. Is that what you thought? __________________________________________________
3. What did you learn? ________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
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