KEY STAGE 4 SHORT-TERM SCHEMES OF LEARNING

	Lesson
	1.  Density

	Objectives linked 
to 9-1 Grades



	All students must 
· Describe density as a property of a material and not a particular object.
· State that the density of a material is the mass per unit volume. 
Calculate the volume of some regular shapes and the density of materials, with support.
Most students 
· Explain why some materials will float on water.
· Calculate the density of materials.
Measure the density of a solid and a liquid.
Some students could 
· Use the density equation in a wide variety of calculations. 
· Use appropriate significant figures in final answers when measuring density. 
Evaluate in detail the experimental measurement of density, accounting for errors in measurements.

	Key Language
Literacy
Numeracy
	
	

	T&L
	Lesson Overview
Starters
Material properties (10 min) Interactive where students match a
list of material properties with its description (e.g., conductivity: How
good a material is it at conducting electricity). Students then identify
how the properties are measured.

Cocktail (5 min) Pour some vegetable oil into a beaker partly full
of water. Ask why the oil floats.
Main
Density tests (40 min) Students should analyse some materials
and describe their properties, particularly how heavy they feel.
They rank the materials in terms of heaviness. Discuss whether
this ranking is fair (some objects are larger than others) and
introduce the idea of density.

Use the Maths skills interactive to provide students with some
mass and volume data to calculate the density of a few sample
materials using the equation. Discuss units of kg/m3 and g/cm3.
Students then carry out the practical to measure the density of some
samples. They should focus on the resolution of the instruments and
the appropriate use of significant figures in their answers.
Plenary
 Irregular solids (10 min) Students explain a way of finding the
density of a rock or other irregular object.

Smoke signals (5 min) Light a candle and blow it out after a
few seconds. The students should explain why the smoke rises.
Link this to the idea of gasses floating on top of each other due to
density differences.
	 Differentiation :
 Challenge

 Core

 My task



	Resources
incl. ICT/VLE 
	Resources

Interactive: Material properties
Required practical: Density tests
Maths skills: Density


	Differentiated homework 
	 Challenge;
 Core;
 My task;

	EMB Assessment
	EMB title:

	SMSC

	

	Health & Safety 
(if applicable)
	







	Lesson
	2.  States of matter

	Objectives linked 
to 9-1 Grades



	All students must 
· Describe the simple properties of solids, liquids, and gases.
· Name the changes of state.
State that there are changes in stores of energy associated with a material when its temperature is increased.
Most students 
· Describe the arrangement of the particles in a solid, liquid, and gas.
· Explain the behaviour of a material in terms of the arrangement of particles within it.
Describe the changes in behaviour of the particles in a material during changes of state.
Some students could 
· Describe the forces acting between particles in a solid, liquid, and gas.
· Describe the changes in the energy of individual particles during changes of state.
Explain in detail why the density of a material changes during a change of state, using a particle model.

	Key Language
Literacy
Numeracy
	
	

	T&L
	Lesson Overview
Starters
State the facts (5 min) Ask students to name the different
changes of state and say whether energy is gained or dissipated
by substances during these changes and where this energy is
transferred from or to.

Property match (10 min) Interactive where students sort the
properties according to whether they describe solids, liquids, and
gases. They then match descriptions of other properties – such as
density, fluidity, and compressibility – with solids, liquids, and gases.
Main
Changing state (25 min) Revise Key Stage 3 work by describing
the three states of matter, using water as a simple example, using
simple demonstrations in your explanations if appropriate. Ensure
that the key properties of the three states are understood and that
the concept of conservation of mass is covered.
Model the particles of the three states using small balls and a
plastic tray. Place a few balls in the tray and allow them to roll
around – this is similar to a gas – the particles can move freely
and are generally far apart. Almost fill the bottom layer of the
tray – the particles can still move a bit, but there are few gaps
between them, similar to a liquid. Finally, fill the tray so that the
particles cannot move – they are closely packed together in a
manner similar to the particles in a solid. Describe the changes
in the forces between the particles. The students should use the
model to explain the behaviours of solids, liquids, and gases.
Plenary
Particle behaviour (5 min) Students could act out the states
of matter. Ask them to behave like particles in a solid, a liquid,
and a gas.
Particle diagrams (10 min) Ask students to make particle
diagrams. Provide them with a lot of discs from a hole-punch and
let them create a diagram representing the three states and the
transitions between them.
 
	 Differentiation :
 Challenge

 Core

 My task



	Resources
incl. ICT/VLE 
	Resources

Interactive: Property match
Activity: Changing state

	Differentiated homework 
	 Challenge;
 Core;
 My task;

	EMB Assessment
	EMB title:

	SMSC

	

	Health & Safety 
(if applicable)
	



	Lesson
	3.  Changes of state

	Objectives linked 
to 9-1 Grades



	All students must 
· State that the melting point of a substance is the temperature at which it changes from a solid to a liquid and vice versa.
· State that the boiling point of a substance is the temperature at which it changes from a liquid to a gas and vice versa.
Describe the process of melting and boiling.
Most students 
· State that the melting and boiling points of a pure substance are fixed.
· Use the term ‘latent heat’ to describe the energy gained by a substance during heating for which there is no change in temperature.
Find the melting or boiling point of a substance by using a graphical technique.
Some students could 
· Describe how the melting points and boiling points of a substance can be changed.
· Describe in detail the behaviour of the particles during changes of state.
Evaluate data produced by a heating experiment to discuss the reproducibility of the measurement of a melting point.

	Key Language
Literacy
Numeracy
	
	

	T&L
	Lesson Overview
Starters
Water properties (5 min) Ask the students for the melting and
boiling points for water. How can these be altered?
How hot? (10 min) Provide the students with some important
temperatures and ask them to match them to objects or changes
(e.g., boiling point of water, temperature of the surface of the Sun).
Main
Measuring the melting point of a substance (40 min) Recap the
changes in the behaviour of the particles as a material melts and
then as it boils. Ask the students to suggest why, when the melting
point is reached, all of the substance does not melt at once.
The students carry out the practical and produce a temperature–
time graph. The region in which the state changes (no increase in
temperature) should be clearly identified. Discuss the identified region, emphasising that energy is still being transferred to the substance. This increase in the energy store is not obvious, hence the term latent heat. The terms fusion, boiling, and evaporation should be introduced.

Plenaries
Boiling at altitude (10 min) Show the students a graph of the
boiling point of water compared with altitude. Students use the
interactive to complete a description of this relationship and an
explanation of why the boiling point changes.

Melting point (5 min) Provide the students with a variety of
measurements of the melting point for a substance and ask them
to find the mean and range.
 
	 Differentiation :
 Challenge

 Core

 My task



	Resources
incl. ICT/VLE 
	Resources
Practical: Measuring the melting point of a substance
Interactive: Boiling at altitude
WebQuest: Unusual materials


	Differentiated homework 
	 Challenge;
 Core;
 My task;

	EMB Assessment
	EMB title:

	SMSC

	

	Health & Safety 
(if applicable)
	



	Lesson
	4.  Internal energy

	Objectives linked 
to 9-1 Grades



	All students must 
· State that the internal energy of a system increases as it is heated. 
· Identify which changes of state are related to increases in internal energy and which are related to decreases.
Outline the behaviour of particles in solids, liquids, and gases.
Most students 
· Describe how the internal energy of an object can be increased by heating. 
· Describe how the behaviour of particles changes as the energy of a system increases.
Describe the energy changes by heating between objects within the same system.
Some students could 
· Use the concepts of kinetic and potential energy to explain changes in internal energy.
Describe the changes in the size of intermolecular forces during changes of state.

	Key Language
Literacy
Numeracy
	
	

	T&L
	Lesson Overview
Starters
Specific heat capacity (5 min) Introduce the equation
ΔE = m c Δθ, then students complete the interactive where they
work through some example calculations.

Convection (10 min) Pour some hot water into a beaker and add
ice cubes that have food colouring in them. Ask the students to
describe the processes taking place.
Main 
Internal energy (20 min) Begin heating the beaker of iced water
and discuss the energy transfers involved. Initially there will be no
temperature increase, allowing discussion of the latent heat and
the repositioning of the bonds of the particles.
As the ice melts and the temperature starts to increase, begin to
describe the changes in motion for the particles. By the time the
water is boiling, the students should have a good understanding
of internal energy.

Particle behaviour (20 min) Describe the behaviour of the
particles in a solid, liquid, and gas with a focus on the forces
between the particles. Describe the attraction between individual
particles and how the motion changes. Additional details about the behaviour of gases will be covered in the next few lessons.

Plenaries
Convection revisited (10 min) Repeat the second starter, but
ask the students to describe the changes in particle behaviour for
the ice.

What forces? (5 min) Can the students describe which forces are
responsible for attraction and repulsion between molecules and
atoms?
 
	 Differentiation :
 Challenge

 Core

 My task



	Resources
incl. ICT/VLE 
	Resources

Interactive: Specific heat capacity
Activity: Internal energy


	Differentiated homework 
	 Challenge;
 Core;
 My task;

	EMB Assessment
	EMB title:

	SMSC

	

	Health & Safety 
(if applicable)
	



	Lesson
	5.  Specific latent heat

	Objectives linked 
to 9-1 Grades



	All students must 
· State that heating a material will increase its internal energy.
· Describe energy changes during melting and vaporisation.
Measure the latent heat of vaporisation for water.
Most students 
· Describe the changes in particle bonding during changes of state.
· Calculate the latent heat of fusion and latent heat of vaporisation for a substance.
Measure the latent heat of fusion for water.
Some students could 
· Perform a variety of calculations based on the latent heat equation.
· Combine a variety of equations to solve problems involving heating.
Evaluate the reproducibility of a measurement of latent heat based on collated data.

	Key Language
Literacy
Numeracy
	
	

	T&L
	Lesson Overview
Starters
Thermal conduction (10 min) Students should describe the
process of thermal conduction in solids (metals and non-metals).

Puddle puzzle (5 min) Interactive where students complete an explanation to explain why a puddle of water disappears over time.

Main
Specific latent heat (40 min) Recap the energy changes
during the heating of a solid substance, with an emphasis on
the breaking of bonds during melting. Define the latent heat as the energy change required for 1 kg of a substance to melt (with no change in temperature), pointing out that this is different for different substances. Students complete the Maths skills interactive to practice using the equation.
Follow a similar method with vaporisation and energy change
checking with a simple calculation before moving to the practical. Form students into groups and ask them to complete one of the two practicals. They should share data with another group that completed the same experiment to find a mean value for the latent heat. After this they share conclusions with the groups that completed the other practical.
	
Plenaries
Overall heating (10 min) Ask the students to solve a problem involving the latent heat and specific heat capacity by finding the energy change when 2 kg of ice at −4 °C is melted.
A watched kettle (5 min) Ask the students how long a 3.0 kW kettle would take to cause 1.5 kg of water to evaporate.

 
	 Differentiation :
 Challenge

 Core

 My task



	Resources
incl. ICT/VLE 
	Resources
Interactive: Puddle puzzle
Maths skills: Latent heat
Practical: Specific latent heat







	Differentiated homework 
	 Challenge;
 Core;
 My task;

	EMB Assessment
	EMB title:

	SMSC

	

	Health & Safety 
(if applicable)
	



	Lesson
	6.  Gas pressure and temperature

	Objectives linked 
to 9-1 Grades



	All students must 
· State that as the temperature of a gas in a sealed container increases, the pressure of the gas increases.
· Describe a gas as consisting of a large number of rapidly moving particles.
Describe pressure as being caused by collisions of gas particles with the walls of its container.
Most students 
· Describe the behaviour of particles in a gas as the gas is heated.
· Outline Brownian motion and how this provides evidence for the particle nature of matter.
· Describe the relationship between an increase in the temperature of a fixed volume of a
gas and the increase in pressure of the gas.
Some students could 
· Describe the linear relationship between changes in temperature and pressure for a gas.
· Explain Brownian motion in terms of particle behaviour and collisions, relating the speeds of smoke particles and air molecules. 
Describe in detail how the relationship between the pressure of a gas and its temperature can be investigated.

	Key Language
Literacy
Numeracy
	
	

	T&L
	Lesson Overview
Starters
Pressure recap (10 min) Students use the interactive to recap their knowledge of pressure. They carry out some calculations, then complete a paragraph to describe what causes pressure when two surfaces are in contact with one another.

That’s a bit random (5 min) Ask the students what the term
random means, and discuss how random events can happen.
Main 
Gas pressure and temperature (25 min) Discuss the behaviour of gases and what happens to their particles as they increase in energy through heating. Remind the students of the cause of gas pressure – particle collisions with container walls – and ask what will happen to pressure when temperature increases.
Demonstrate the heating of a gas and find the relationship between gas temperature and pressure as outlined in the practical.

Theory of Brownian motion (15 min) Show Brownian motion with a real smoke cell and discuss the conclusions that can be made using the Working scientifically sheet.
Diffusion can also be demonstrated to show the random motion of particles and the gradual spreading effect.
Plenaries
A random walk (5 min) Students place a counter in the central square of some graph paper. They roll a die (eight-sided ideally) to determine which direction to move the counter. Do this 10 times and compare the final position of the counter with other ‘players’.
Absolute zero (10 min) Show students two pressure–temperature graphs – one with the temperature in kelvin and the other in degrees Celsius. Students discuss why the two graphs are different and under what circumstances temperature is directly proportional to pressure. They then use the data to find the temperature when the pressure
reaches zero.

	 Differentiation :
 Challenge

 Core

 My task



	Resources
incl. ICT/VLE 
	Resources
Interactive: pressure recap
Practical: Gas pressure and temperature
Working scientifically: Theory of Brownian motion







	Differentiated homework 
	 Challenge;
 Core;
 My task;

	EMB Assessment
	EMB title:

	SMSC

	

	Health & Safety 
(if applicable)
	



	Lesson
	7.  Gas pressure and volume

	Objectives linked 
to 9-1 Grades



	All students must 
· State that the temperature of a gas is related to the kinetic energy of the gas particles.
· State that the pressure of a gas increases when it is compressed (at a constant temperature).
Describe how forces are required to compress a gas.
Most students 
· Describe how the pressure of a gas can change when it is compressed or allowed to expand.
· Use the relationship pV = constant to calculate the constant.
Explain why the temperature of a gas increases when it is compressed.
Some students could 
· Explain in terms of particle behaviour why the pressure of a gas increases when its volume decreases.
· Calculate the pressure or volume of a gas.
Solve a variety of problems in which gas pressure or volume changes.

	Key Language
Literacy
Numeracy
	
	

	T&L
	Lesson Overview
Starters
Work done (5 min) Students describe how a force does work. What is the equation and what does doing work mean?
Squashing solids (10 min) Ask students to describe and explain what will happen to the temperature of a spring if it is continually stretched and compressed.

Main
Doing work on a gas (15 min) After reminding students about the concept of doing work, ask them what would happen if work was done on a gas. How could the energy transferred be stored? They should realise that any energy may be transferred to a thermal (internal) store and so there would be a rise in temperature.
Investigating pressure and volume (25 min) Demonstrate the practical and discuss what would happen to the pressure of a gas if the volume were decreased. The particles would be forced closer together and so there would be more collisions with the container, and the pressure would increase. The students check the data to see there is a linear relationship. Introduce Boyle’s law as the formal relationship (pV = constant) and let the students try a few calculations

Plenaries
Particle summary (10 min) Interactive where students fill in the missing words to complete an outline of the key information about particle behaviour during changes in temperature or energy for a material.
[bookmark: _GoBack]Varying constant (5 min) Provide data for pressure and volume for a gas. The students must find a mean value for the constant.
	 Differentiation :
 Challenge

 Core

 My task



	Resources
incl. ICT/VLE 
	Resources

Practical: Investigating pressure and volume
Interactive: Particle summary






	Differentiated homework 
	 Challenge;
 Core;
 My task;

	EMB Assessment
	EMB title:

	SMSC

	

	Health & Safety 
(if applicable)
	



	Lesson
	 

	Objectives linked 
to 9-1 Grades
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Most students 
Some students could 

	Key Language
Literacy
Numeracy
	
	

	T&L
	 Activities for learning 
	 Differentiation :
 Challenge

 Core

 My task



	Resources
incl. ICT/VLE 
	 


	Differentiated homework 
	 Challenge;
 Core;
 My task;

	EMB Assessment
	EMB title:

	SMSC

	

	Health & Safety 
(if applicable)
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	Health & Safety 
(if applicable)
	



	Lesson
	 

	Objectives linked 
to 9-1 Grades



	All students must 
Most students 
Some students could 

	Key Language
Literacy
Numeracy
	
	

	T&L
	 Activities for learning 
	 Differentiation :
 Challenge

 Core

 My task



	Resources
incl. ICT/VLE 
	 


	Differentiated homework 
	 Challenge;
 Core;
 My task;

	EMB Assessment
	EMB title:

	SMSC

	

	Health & Safety 
(if applicable)
	



	Lesson
	 

	Objectives linked 
to 9-1 Grades



	All students must 
Most students 
Some students could 

	Key Language
Literacy
Numeracy
	
	

	T&L
	 Activities for learning 
	 Differentiation :
 Challenge

 Core

 My task



	Resources
incl. ICT/VLE 
	 


	Differentiated homework 
	 Challenge;
 Core;
 My task;

	EMB Assessment
	EMB title:

	SMSC

	

	Health & Safety 
(if applicable)
	



	Lesson
	 

	Objectives linked 
to 9-1 Grades



	All students must 
Most students 
Some students could 

	Key Language
Literacy
Numeracy
	
	

	T&L
	 Activities for learning 
	 Differentiation :
 Challenge

 Core

 My task



	Resources
incl. ICT/VLE 
	 


	Differentiated homework 
	 Challenge;
 Core;
 My task;

	EMB Assessment
	EMB title:

	SMSC

	

	Health & Safety 
(if applicable)
	



	Lesson
	 

	Objectives linked 
to 9-1 Grades



	All students must 
Most students 
Some students could 

	Key Language
Literacy
Numeracy
	
	

	T&L
	 Activities for learning 
	 Differentiation :
 Challenge

 Core

 My task



	Resources
incl. ICT/VLE 
	 


	Differentiated homework 
	 Challenge;
 Core;
 My task;

	EMB Assessment
	EMB title:

	SMSC

	

	Health & Safety 
(if applicable)
	



	Lesson
	 

	Objectives linked 
to 9-1 Grades



	All students must 
Most students 
Some students could 

	Key Language
Literacy
Numeracy
	
	

	T&L
	 Activities for learning 
	 Differentiation :
 Challenge

 Core

 My task



	Resources
incl. ICT/VLE 
	 


	Differentiated homework 
	 Challenge;
 Core;
 My task;

	EMB Assessment
	EMB title:

	SMSC

	

	Health & Safety 
(if applicable)
	



	Lesson
	 

	Objectives linked 
to 9-1 Grades



	All students must 
Most students 
Some students could 

	Key Language
Literacy
Numeracy
	
	

	T&L
	 Activities for learning 
	 Differentiation :
 Challenge

 Core

 My task



	Resources
incl. ICT/VLE 
	 


	Differentiated homework 
	 Challenge;
 Core;
 My task;

	EMB Assessment
	EMB title:

	SMSC

	

	Health & Safety 
(if applicable)
	




