SCHEME OF WORK

Applicable standards

The national curriculum in England

KS3 Science

Lessons
Element of the curriculum 1 2 3 4 5 ¢
Physics
« Energy: energy changes and transfers, changes in systems v v
 Forces: as pushes or pulls v v v
« Forces: using force arrows in diagrams, adding forces in one dimension, v v v v

balanced and unbalanced forces

» Forces: gravity v v v v
» Forces: resistance to motion of water v
» Forces: measured in newtons v v
e Forces: moment as the turning effect of a force v
» Forces: associated with deforming objects v

» Forces and motion: cause objects to stop or start moving, or to change their v v v
speed or direction of motion

« Pressure in fluids: pressure in liquids, increasing with depth; upthrust effects, v v v
floating and sinking

» Pressure in fluids: pressure measured by ratio of force over area v

Chemistry
» Chemical reactions: oxidation reactions, displacement reactions, catalysts v v

* Materials v

Biology
» Structure and function of living organisms v

\

« Material cycles and energy: cellular respiration
 Interactions and interdependencies: relationships in an ecosystem v

Working Scientifically
« Scientific attitudes

« Experimental skills and investigations
* Analysis and evaluation
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Lesson 1: Submarine shape investigation

Overview

This lesson starts off by establishing
the story of the whole unit.

The students will be using the
information learned in the unit to
design a submarine for exploring
the ocean depths.

The context of the lesson is a
practical investigation to discover
a suitable shape that can dive
and rise at a speed safe enough
for the scientists inside the
submarine. Students develop their
understanding of forces, surface
area, and fair testing.

Learning outcomes

Test different shapes to compare
how they fall through the water

Explain how the shape affects the
speed of descent
Design and carry out a fair test

Explain how differences in
gravitational and resistive forces
affect descent of an object

Explain why surface area affects
the speed of descent

Lesson 2: Submarine buoyancy investigation

Overview

This lesson encourages students to
investigate hands-on the property
of neutral buoyancy, and to
discuss its importance in terms of
submarines.

There is a practical investigation
to achieve neutral buoyancy

for a floating object by adding
weight. This session also explores
the mathematics of density and
buoyancy.
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Learning outcomes

Describe how to make floating
objects sink

Make an object neutrally buoyant
through experimentation

Explain how neutral buoyancy is
achieved in terms of forces
Calculate the volume of a spherical
object

Calculate the weight required to
make a floating object neutrally
buoyant

Resources

Slideshow 1:
Submarine shape
investigation

360VR Expedition Guide:
Diving in a submarine

Activity Overview 1:
Submarine shape
investigation

B Student Sheet 1a:
Submarine shape
investigation
Student Sheet 1b:
Submarine shape
investigation (differentiated)

Mark Scheme 1:
Submarine shape
investigation

360VR Story:
Diving in a submarine

Nt

360°

Resources

Slideshow 2:
Submarine buoyancy
investigation

360VR Expedition Guide:
Diving in a submarine

Activity Overview 2:
Submarine buoyancy
investigation

B Student Sheet 2a:
Submarine buoyancy
investigation

Student Sheet 2b:
Ballast tank diagram

Mark Scheme 2:
Submarine buoyancy
investigation

360VR Story:
Diving in a submarine

360°

Copyright 2018
This resource may be reproduced
for educational purposes only



Lesson 3: Submarine launch investigation

Overview

The submarines used for the

XL Catlin Deep Ocean Survey were
in the strictest sense submersibles.
A distinction is made between
true submarines that operate
independently and submersibles
which require the support of a
surface vessel.

In this lesson, students develop
an understanding of structural

strength and stability. They will then

design and build a model crane
suitable for lifting and moving a
weight. This activity replicates the
science involved in launching and
recovering a submersible using a
surface vessel.

Learning outcomes

Describe the features of a strong
and stable structure

Describe the purpose of each part
of a crane’s structure

Construct a working model of a
crane

Calculate the moments of some
given examples

Explain the importance of launching
and raising the submarine from the
back of a ship, rather than the side

Lesson 4: Submarine pressure investigation

Overview

The operating depth limit for the

submersibles used on the XL Catlin
Deep Ocean Survey was 1,000 feet.
To put this in context, recreational
scuba diving has a limit of 130 feet,
but the deepest point in the ocean
is an astounding 36,070 feet down.

In this lesson, students investigate
the effects of pressure increasing
with depth, and the implications
that this has for submarine design.
Get the design wrong and the
submarine will implode.
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Learning outcomes

Describe the dangers of exploring
at depth

Explain why pressure increases with
depth

Design and carry out a fair test to
investigate the effects of increasing
depth

Calculate the amount of pressure
caused at different depths

Explain, in terms of forces, why
submarines have a safe limit to
which they can dive

Resources

®

=

S

Slideshow 3:
Submarine launch
investigation

Activity Overview 3:
Designing a crane

Student Sheet 3a:
Designing a crane

Student Sheet 3b:
Moments calculations

Student Sheet 3c:
Gears and pulleys

Mark Scheme 3:
Submarine launch
investigation

360 Video:
e Submarine launch
» Submersible recovery

Resources

®

IE{

M

Slideshow 4:
Submarine pressure
investigation

Activity Overview 4a:
Under pressure

Activity Overview 4b:
Submarine pressure
investigation

Student Sheet 4a:
Submarine pressure
investigation

Student Sheet 4b:
Pressure calculations

Student Sheet 4c:
Cartesian diver

Mark Scheme 4:
Submarine pressure
investigation

K Video:

» Under Pressure
« Submarine Engineer
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Lesson 5: Submarine materials investigation

Overview

Submarines have to operate in
difficult environments. First, they
need to operate under pressure.
Second, they have to cope with
the corrosive nature of seawater.
Different parts of the submarine
will need different materials. There
is no point building a submarine
for scientific operation out of solid
metal.

In this lesson, students will start by
reflecting on historical submarine
designs and some were not very
successful. They will then debate
materials choices for building a

submarine. A practical investigation

looks at how to protect the
submarine from rusting.

Learning outcomes

Describe why several different
materials are needed to build a
submarine

Carry out a fair investigation into
the effects of salt and water on
rusting

Explain why different conditions
cause different amounts of rusting

Make justified choices for the
materials used to build a submarine

Explain oxidation reactions with
balanced equations

Lesson 6: Submarine life support investigation

Overview

Researching using submarines
means that the scientists are
working in an enclosed space deep
underwater for hours at a time. This
lesson investigates the life support
systems needed to keep scientists
and explorers alive.

Students will conduct an
investigation into how limewater
can reduce the amount of carbon
dioxide in an atmosphere. Students
will then design the life support
systems needed for a submarine.
The lesson concludes with students
compiling all their research from the
unit to create a submarine design
presentation.
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Learning outcomes

Describe the dangers to explorers in
the deep ocean

Conduct an investigation into
respiration

Describe how respiration occurs
and its importance

Balance the respiration equation

Explain how submarines are built
and engineered to sustain life

Resources

®

Slideshow 5:
Submarine materials
investigation

Activity Overview 5:
Submarine ‘rusting’
investigation

B Student Sheet 5a:
Submarine ‘rusting’
investigation

Student Sheet 5b:
Materials cards

Student Sheet 5c¢:
Submarine materials choices

Student Sheet 5d:
Submarine ‘rusting’
predictions

Mark Scheme 5:
Submarine launch
investigation

Resources
@ Slideshow 6:
Submarine life support

investigation

Activity Overview 6:
Respiration investigation

= Student Sheet 6a:
Respiration investigation

Student Sheet 6b:
Life support design

Student Sheet éc:
Submarine presentation

Mark Scheme 6:
Submarine life support
investigation

20 360 Video:

Exploring the deep ocean

Gallery:
» Deep sea creatures
« Life around the vent

o @)

Diagram:
Deep ocean poster
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