YEAR 4 Science

Cricket Smart

Student Resource
FORCES
Are you a force with which to be reckoned?
Did you know that forces are all around you? Many things you do everyday involve forces and this is
especially true in many of the sports you will play. In this unit, you will explore the exciting science of
forces. You will learn about the forces that are used in cricket by taking part in a number of experiments
including throwing, batting and bowling.
You will be taught with the help of some of Australia’s best cricketers and you will learn how to follow
procedures, collect data and understand what your findings mean. You will also act like a scientist and
create and complete your own experiment. Imagine, cricket and science, who would have thought that
different types of forces play such an important part in the game of cricket!
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Are you a force with which to be reckoned?
Unit Description
In this unit, you will explore the exciting science of forces. You will
learn about the forces that are used in cricket by taking part in a
number of experiments including throwing, batting and bowling. Cricket
is Australia’s largest participation sport, with over 1 million players
involved in the game, so what better time to learn about forces and the
vital role they play in the game of cricket!

(www.cricketaustralia.com.au)

In this unit you will learn how to follow procedures, collect data and
understand what your findings mean. You will act like a scientist and
create and complete your own experiment. By the end of this unit you
will understand forces and how they work in our world.

Unit Expectations
In completing this unit, you will be expected to:
• Observe qualitatively how speed is affected by the size of a force
• Explore how non-contact forces are similar to contact forces in terms of objects pushing
and pulling another object
• Compare the effect of friction on different surfaces
• Investigate the effect of forces on the behaviour of an object through actions such as
throwing, dropping, bouncing and rolling

Major Assessment Task
Your major assessment task is to write a scientific report on one of the three experiments that
you will complete during the unit. Your report will need to include the following information:
• Aim: an explanation of what the experiment was trying to find out
• Hypothesis: what you thought might happen in your experiment
• Method: what you did during the experiment
• Results: a presentation of your data, which is often presented in a results table
• Conclusion: what you found out during the experiment. Link this back to your original
hypothesis. Was it what you expected? Could you have done anything differently?
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Experiment 1 – Fielding
(2011 Getty Images/clubassist.cricket.com.au)

Aim
In this experiment you will investigate your ability to throw the cricket
ball at the cricket stumps. You will find out about three things:
• The type of throw that generates the most force
• The type of throw that is most accurate
• If practice improves your ability to throw the ball

To learn more about underarm, overarm and sidearm throws, watch the video that
accompanies this unit on the Cricket Smart website (www.cricketsmart.cricket.com.au).

Equipment Needed:

(2014 © Paul Kane/Getty Images)

• 3 cricket stumps
• 5 balls (can be soft)
• 1 stopwatch

Work in groups of four or five.

What to Do (Procedure)
The diagram below shows three stumps. The central stump is worth three points per hit while
the two outer stumps are worth one point each.
1. Set up three stumps in a row. Ensure that the stumps are one ball width apart.

2. Pace out four large steps from the stumps and then turn around so that you can see all
three stumps.
3. Put the five balls at your feet to mark the position from which you will be throwing. When
you throw you will pick up one ball at a time.
4. Ask a member of your group to time how long it takes you to complete the five throws
for each type of throw that you are about to do.
5. Ask another member of your group to record the number of points you score for each
set of throws and another to reset the stumps if they get knocked over.
6. Using an underarm delivery, throw each ball at the stumps.
7. Make sure the points and times are recorded in the table on page four.
8. Collect the five balls so that you can repeat the experiment using two more types of
throws. Do the experiment again, but this time change your throwing technique to a
sidearm throw. You will then repeat this process using an overarm throw. You will have
15 throws in total.

CR ICK E T SM A R T ST UDEN T R ES O URCE
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While you are waiting for your turn, write one or more sentences to predict the differences in
accuracy and time between the three different types of throws.
Here are some words to use in your sentences, e.g. predict, more accurate, less accurate,
faster, slower, quicker, etc.

When each member of your group has completed their three types of throws, four paces
away from the stumps, repeat the entire activity from six paces and then eight paces. Ensure
that all of your results are recorded in the first table below.
By the end of this experiment each group member will have completed nine turns (three
types of throws from three different distances). If there is enough time, repeat the whole
activity once more and record your results in the second table.

Results
DISTANCE
Type of throw

4 paces
score

time

6 paces
score

8 paces
time

score

time

underarm
sidearm
overarm

DISTANCE
Type of throw

underarm
sidearm
overarm
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4 paces
score

time

6 paces
score

8 paces
time

score

time

Discussion
Write one or more sentences to answer the following questions.
1. Describe how the distance from the stumps affects your results.

2. Did practice make any difference? Would this affect any of your results in the first trial?

3. Which type of throw got the ball to the stumps the quickest?

4. Which throw had the most force? Explain how you decided this and use as many pieces of
evidence that you can think of to support your explanation.

5. How could you change this experiment to make it a more realistic practice for fielders/
fieldsmen?

CR ICK E T SM A R T ST UDEN T R ES O URCE
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Experiment 2 – Batting
Aim
In this experiment you will investigate the importance of a backlift when hitting a cricket ball. You will also investigate your ability
to place the ball as you hit it harder.

Equipment Needed:
•
•
•
•
(www.clubassist.cricket.com.au)

2 stumps
1 ball (can be soft)
1 stopwatch
1 cricket bat

Work in groups of four or five students.

What to Do (Procedure)
Ensure you understand the meaning of back-lift and placement. Watch the video on the
Cricket Smart website (www.cricketsmart.cricket.com.au) to learn how professional cricket
players use back-lift in their batting.
1. Place two stumps 2 paces apart.
2. Place the ball on the ground 5 paces from the stumps. You should place the ball midway
between the stumps and perpendicular (at right angles to) to the stumps.

3. With the cricket bat, you are going to use at least three different back-lift angles. It is
important that you measure your back-lift in some way. Possibilities are:
° no back-lift (which means that you can only move the bat forwards)
° a 45°(diagonal) back-lift
° a 90° back-lift (parallel to the ground)
° more than 90° back-lift (raising the bat up near your shoulder).
		You will need to replicate (repeat in the same way) your back-lifts at three different
distances. In science, keeping something the same throughout an experiment is called a
control.
4. With the bat, use one back-lift and hit the stationary ball that is on the ground. Aim to place
it between the stumps. Placing the ball means that you need to try and make the ball
travel between the two stumps that will be set up for this experiment. In the table on page
seven, record how far (total number of paces) the ball travelled in total and also measure
the time it took for the ball to reach the gap between the stumps. Repeat this process by
hitting the ball with the other types of back-lift you have chosen. You will need to use the
other members of the group to help you time, measure and record your results.
5. Repeat the experiment with distances of 10 and 15 paces from the stumps.
6. Record your results in the table on page seven
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Results
DISTANCE
back-lift

5 paces
time

distance
travelled

10 paces
time

distance
travelled

15 paces
time

distance
travelled

1 ____________
2 ____________
3 ____________
4 ____________

Discussion
Write one or more sentences to answer the following questions.
1. Did the back-lift affect the size of the applied force? What evidence can you use to support
your explanation?

2. Why do you think you were asked to measure both time and distance travelled?

CR ICK E T SM A R T ST UDEN T R ES O URCE
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3. What were the controls in this experiment?

4. How could you change the experiment to make it a more realistic practice for batters?

(www.cricketaustralia.com.au)
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Experiment 3 – Bowling (Extension Activity)
You are going to be responsible for designing this
experiment. You will have to decide on the procedure and
how you will record your results.

Aim
The aim of the experiment is to decide which grip on the
cricket ball will assist you the most when bowling spin.

(2013 © Clive Mason/Getty Images)

A cricket ball has a seam. Spinning a cricket ball (off spin)
involves gripping the ball with your first and middle fingers
apart. Using a right to left (for a left handed player a left
to right) twist of your fingers you can make a ball hit the
pitch and then change direction.

For more information on spin bowling, visit the Cricket Smart website (www.cricketsmart.
cricket.com.au) and watch the video that accompanies this unit. You’ll learn how to position
your fingers, how to bowl and find out how much of a run up you will need!
Your task is to identify the best position of the seam and the spread of your fingers on the ball
to generate the most spin.
Grip:
• Try different types of grips on the ball and move the ball to different parts of your hand.
How does this affect the spin when you throw the ball?
Seam:
• Select one grip. Now, vary the position of the seam but keep your grip consistent to see if
this changes the amount of spin.
Spread of Fingers:
• Change the spread of your fingers and decide on the best spread. Remember that backlift affected the force you applied to hit a cricket ball, so you can design an experiment to
decide the best spread of your fingers to generate the most spin. Determine the factors
you will need to control, for example, trying to throw the ball at a constant speed.
Think about how you can measure the change in direction of the ball caused by changes to
the amount of spin.
Decide how you will record your results and answer the following questions.

CR ICK E T SM A R T ST UDEN T R ES O URCE
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Discussion
Write one or more sentences to answer the following questions.
1. Are the results the same for everyone in your group? Why do you think this is so?

2. What controls did you use in these experiments?

3. Were there any physical characteristics of the various people in your group that affected
the results?
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4. Your teacher will introduce the idea of flight to you. Design one experiment that you could
conduct to investigate the effect of non-contact forces on spin bowling. Write an outline in
the space below.

5. When a cricket ball is new it is hard and smooth. As the match goes on, the surface of the
ball becomes more rough. With your knowledge of twist forces and friction, how does this
effect spin bowlers? Watch the video that accompanies this unit on www.cricketsmart.
cricket.com.au to find out about bowling and friction.

CR ICK E T SM A R T ST UDEN T R ES O URCE
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The Milo T20 Blast School Cup
is a fast, fun T20 competition that
captures all the excitement of the
KFC T20 Big Bash League.

Get your teacher to enter a team! Visit community.cricket.com.au/schools

Like cricket? Join the aussie cricket crew.
If you want to:
✔ Play all the cool online cricket games
✔ Enter exclusive competitions, including
the chance to get out on the ground
✔ Receive a birthday email from an
Australian player on your birthday

✔ Receive our regular e-newsletter
containing lots of cricket news
and player profiles
✔ Purchase our
exclusive fan pack

Visit www.aussiecricketcrew.com.au to sign up.

COMMUNITY.CRICKET.COM.AU/CRICKETSMART

