St Mary’s Catholic School
Department Curriculum Planning
Department: Science

Year Group: Year 10 (Physics)

This is the plan for the taught curriculum during achievement period: Assessment Period 1 (September 7th 2021 until October 22nd 2021)

	Brief summary of the topic/work being covered during this period	

	Students are taught only one topic during this assessment period – ‘Particle Model of Matter’. This is topic 3 of the AQA GCSE Physics Specification (Separate and Combined). 
During this topic, students will build upon their knowledge and understanding of the particle model before learning of the link between these ideas and the various changes of state. This leads to the teaching of the principles of internal energy, latent heat and energy transfers. Students will then gain an understanding of the connection between the particle model and pressure. As part of this assessment period, students will need to complete required practical activity 5 of the GCSE course. They will be expected to use appropriate apparatus to make and record the measurements needed to determine the densities of regular and irregular solid objects and liquids. Teachers may also include other practical activities and demonstrations as part of the teaching and learning.

	Prior knowledge needed for this unit/topic from previous teaching

	Concepts Covered in KS3
TOPIC – Particle Model of Matter (Chemistry)
From the KS3 course, students should be able to:
· Explain, in terms of particles, why different substances have different properties.  
· Explain properties, such as density, based on the arrangement and mass of particles. 
· Compare the properties of a substance in its three states. 
· Explain the properties of solids, liquids, and gases based on the arrangement and movement of their particles. 
· Evaluate observations that provide evidence for the existence of particles.  
· Draw annotated before and after diagrams of particles, and use words, to explain observations about boiling. 
· Explain why different substances boil at different temperatures in terms of changes to the energy of particles. 
· Explain why there is a period of constant temperature during boiling based on the arrangement and movement of particles, and energy transfers. 
· Suggest reasons for the different boiling points of different substances based on the arrangement, movement, and energy transfers of their particles. 

TOPIC – Energy Stores (Physics)
From the KS3 course, students should be able to:
· Describe energy stores before and after a change, including stores relating to an object’s speed, temperature, height or shape. 
· Explain what brings about transfers in energy between stores.  
· Apply ideas about stores and transfers to a range of unfamiliar situations.  
· Compare energy transfers to energy conservation. 
· Account for all energy transfers in a range of situations.  
· Calculated a useful energy and wasted energy, and efficiency.
· Evaluate methods of reducing energy dissipation. 
· Explain how energy is dissipated in a range of situations.  
· Calculate useful energy and wasted energy from input and output energies.  
· Describe how dissipated energy can be reduced.

Practical Skills Covered in KS3
· Being able to plan different types of scientific enquiries to answer questions, including recognising and controlling variables where necessary 
· Being able to take measurements, using a range of scientific equipment, with increasing accuracy and precision, taking repeat readings when appropriate 
· Being able to record data and results of increasing complexity using scientific diagrams and labels, classification keys, tables, scatter graphs, bar and line graphs 
· Being able to use test results to make predictions to set up further comparative and fair tests 
· Being able to report and present findings from enquiries, including conclusions, causal relationships and explanations of and degree of trust in results, in oral and written forms such as displays and other presentations 
· Being able to identify scientific evidence that has been used to support or refute ideas or arguments.

	Rationale for students studying this unit/topic 

	Rationale for studying this topic
Student will have covered the particle model of matter during their KS3 chemistry lessons. During this assessment period, they will develop their knowledge of these ideas to predict the behaviour of solids, liquids and gases. This has many applications in everyday life. It helps us to explain a wide range of observations, and engineers use these principles when designing complex machines or vessels designed to withstand high pressures and temperatures, such as submarines and spacecraft. This topic also has many links to the previous topic of energy (in transfer etc) and also in terms of the maths and equatiosn requirements, it returns to many principles but just in a new topic. 
These topics build upon the scientific content covered at KS3 and give the teacher opportunities to further develop the practical investigative skills the students gained at KS3.

Rationale for timing of this topic
Students cover these topics in year 10 as it forms the basis of their scientific understanding moving forward into year 11. In addition, these topics embed and build upon the knowledge and skills covered in the KS3 curriculum and during year 9.


	Key concepts/ideas that are taught to students in this unit/topic, including any anticipated gaps in knowledge and plan to overcome these

	TOPIC 3 – Particle Model of Matter
[TOPIC 3.1 Changes of state and the particle model]
3.1.1 Density of materials
· The density of a material is defined by the equation: density = mass / volume. ρ = m / V
· density, ρ, in kilograms per metre cubed, kg/m3
· mass, m, in kilograms, kg
· volume, V, in metres cubed, m3
· The particle model can be used to explain: the different states of matter, and the differences in density.
3.1.2 Changes of state
· Students should be able to recognise/draw simple diagrams to model the difference between solids, liquids and gases.
· Students should be able to describe how, when substances change state (melt, freeze, boil, evaporate, condense or sublimate), mass is conserved.
· Students should be able to explain the differences in density between the different states of matter in terms of the arrangement of atoms or molecules.
· Required practical activity 5: use appropriate apparatus to make and record the measurements needed to determine the densities of regular and irregular solid objects and liquids. Volume should be determined from the dimensions of regularly shaped objects, and by a displacement technique for irregularly shaped objects. Dimensions to be measured using appropriate apparatus such as a ruler, micrometer or Vernier callipers.
· Changes of state are physical changes which differ from chemical changes because the material recovers its original properties if the change is reversed.
[TOPIC 3.2] Internal energy and energy transfers
· Energy is stored inside a system by the particles (atoms and molecules) that make up the system. This is called internal energy.
· Internal energy is the total kinetic energy and potential energy of all the particles (atoms and molecules) that make up a system.
· Heating changes the energy stored within the system by increasing the energy of the particles that make up the system. This either raises the temperature of the system or produces a change of state.
3.2.2 Temperature changes in a system and specific heat capacity
· If the temperature of the system increases, the increase in temperature depends on the mass of the substance heated, the type of material and the energy input to the system.
· The following equation applies: change in thermal energy = mass × specific heat capacity × temperature change
· ∆E  = mc∆θ change in thermal energy,
· ∆E, in joules, J
· mass, m, in kilograms, kg
· specific heat capacity, c, in joules per kilogram per degree Celsius, J/kg °C
· temperature change, ∆θ, in degrees Celsius, °C.
· The specific heat capacity of a substance is the amount of energy required to raise the temperature of one kilogram of the substance by one degree Celsius.
3.2.3 Changes of state and specific latent heat
· If a change of state happens: The energy needed for a substance to change state is called latent heat. When a change of state occurs, the energy supplied changes the energy stored (internal energy) but not the temperature. The specific latent heat of a substance is the amount of energy required to change the state of one kilogram of the substance with no change in temperature.
· energy for a change of state = mass × specific latent heat
· E  = m L energy,
· E, in joules, J
· mass, m, in kilograms, kg
· specific latent heat, L, in joules per kilogram, J/kg
· Students should be able to apply this equation, which is given on the Physics equation sheet, to calculate the energy change involved in a change of state.
· Specific latent heat of fusion – change of state from solid to liquid
· Specific latent heat of vaporisation – change of state from liquid to vapour.
· Students should be able to interpret heating and cooling graphs that include changes of state.
· Students should be able to distinguish between specific heat capacity and specific latent heat.
[TOPIC 3.3] Particle model and pressure
3.3.1 Particle motion in gases
· The molecules of a gas are in constant random motion. The temperature of the gas is related to the average kinetic energy of the molecules.
· Changing the temperature of a gas, held at constant volume, changes the pressure exerted by the gas.
· Students should be able to explain how the motion of the molecules in a gas is related to both its temperature and its pressure
· Students should be able to explain qualitatively the relation between the temperature of a gas and its pressure at constant volume.
3.3.2 Pressure in gases (physics only)
· A gas can be compressed or expanded by pressure changes. The pressure produces a net force at right angles to the wall of the gas container (or any surface).	Comment by Reed, Christopher: All physics only

· Students should be able to use the particle model to explain how increasing the volume in which a gas is contained, at constant temperature, can lead to a decrease in pressure.
· For a fixed mass of gas held at a constant temperature: pressure × volume = constant
· p V  =  constant
· pressure, p, in pascals, Pa
· volume, V, in metres cubed, m3
· Students should be able to calculate the change in the pressure of a gas or the volume of a gas (a fixed mass held at constant temperature) when either the pressure or volume is increased or decreased.
· Students should be able to apply this equation which is given on the Physics equation sheet.
3.3.3 Increasing the pressure of a gas (physics only) (HT only)
· Work is the transfer of energy by a force.	Comment by Reed, Christopher: All physics higher only

· Doing work on a gas increases the internal energy of the gas and can cause an increase in the temperature of the gas.
· Students should be able to explain how, in a given situation eg a bicycle pump, doing work on an enclosed gas leads to an increase in the temperature of the gas.
Anticipated Gaps
· Students are capable of forming misconceptions when using the particle model of matter. Some students will struggle to comprehend the use of small circles to represent different chemical species (atoms or molecules). Teachers will have to emphasise the meaning of the term ‘particle’ and give examples to illustrate definitions, using words, images and other media.
· Students may fail to grasp the idea that particles in a liquid are still touching one another but are no longer in a regular arrangement. Teacher could show the students online simulations of solids, liquids and gases to demonstrate this (e.g. https://phet.colorado.edu/en/simulations/states-of-matter)
· Some students may believe that the particles in a stationary solid object have no energy. Again, teachers could show students online simulations to avoid misconceptions here (https://phet.colorado.edu/en/simulations/states-of-matter)
· Students often struggle to appreciate that energy is lost to the surroundings when a substance changes state from a gas to a liquid or from a liquid to a solid. Teachers could use models to explain this or real-life situations wherein energy is transferred to/from the environment when melting or boiling. E.g. what happens to the temperature of the lemonade (surroundings) when ice cubes melt in the glass of lemonade.
· Students also find the concept of Work and the capacity to do work, quite challenging. As this is focussed upon in other topics, teachers could de prioritise addressing this misconception/challenge at this time, but may wish to use models or real-life applications to mitigate for/minimise misunderstandings here.
· In terms of math skills, students may find the rearrangement of equations quite challenging. Science should liaise with math teachers to understand the most effective strategies for teaching mathematical concepts. These strategies should be used consistently across the science and maths departments to support student learning.
· Giving answers to the appropriate number of significant figures will is something students may find difficult. Again, science should liaise with maths teachers to understand the most effective strategies for teaching mathematical concepts. These strategies should be used consistently across the science and maths departments to support student learning.
· Students may also struggle to remember the correct units. Teacher should use knowledge recall strategies, as part of homework, bell tasks, revision activities to aid students ability to recall this information.

	New key terminology students will be taught during this topic/unit

	[Topic  3] Particle Model of Matter
Change in Thermal Energy: The product of the mass, specific heat capacity and temperature change of a substance.
Chemical Changes: Changes to the chemical structure of a substance. The substance does not usually restore its original properties when the changes are reversed.
Condensation: The changing from vapour state to a liquid state, when a substance is cooled.
Density: The mass per unit volume of an object.
Evaporation: The changing from liquid state to a vapour state, when a substance is heated.
Freezing: The changing from a liquid state to a solid state, when a substance is cooled.
Gas Temperature: The temperature of a gas is directly proportional to the average kinetic energy of its molecules.
Internal Energy: The energy stored by the atoms and molecules that make up a system. It is equal to the sum of the total kinetic and potential energies of the particles in the system.
Latent Heat: The energy required for a substance to change state.
Melting: The changing from solid state to liquid state, when a substance is heated.
Pascals: The unit of pressure, equal to a force of one Newton acting perpendicular to an area of one metre squared.
Physical Changes: Changes to the physical properties of a substance which can be reversed. Changes of state are physical changes since substances can restore their original properties when the changes are reversed.
Pressure: The force acting perpendicular to a surface, per unit area.
Specific Heat Capacity: The amount of energy needed to increase the temperature of one kilogram of a given substance by one degree Celsius.
Specific Latent Heat of Fusion: The amount of energy needed to change the state of one kilogram of a substance from solid state to liquid state, whilst held at constant temperature.
Specific Latent Heat of Vaporisation: The amount of energy needed to change the state of one kilogram of a substance from liquid state to vapour state, whilst held at constant temperature.
Specific Latent Heat: The amount of energy needed to change the state of one kilogram of a substance, whilst held at constant temperature.
Sublimation: The direct changing of a substance from a solid state to a vapour state, without passing through the liquid phase.

	Plan for Assessment 

	Informal assessment is ongoing through homework, classwork, practical work, contributions to class discussion/group work.

Formal assessment. Students complete an examination in class out of 50 marks. Each score will be reported out of 100 as a ‘Science Point Score’. Similar to UMS, each assessment will be standardised with a mark relating to a science point score- the scale of which will depend on the difficulty of the examination. This will ensure standard scoring across the 3 disciplines. The Science Point Score will be determined from the performance of the cohort – similar to the methodology used for the GCSE examinations. 

All assessments carried out in Year 9 are split into Foundation Tier and Higher Tier.
It is recommended students in Set 1–2 (for a 4 class band) or Set 1-3 (for a 5/6 class band) will take the Higher Tier assessments. 
It is recommended students in Set 3–4 (for a 4-class band) or Set 4-6 (for a 5/6 class band) will take the Foundation Tier assessments. 
The final decision of tier entry for individual students is at the discretion of the teacher.
Students do not have to sit the same tier in the different Science subjects.
Higher tier assessments can attain Science Point Scores from 0 – 100 points.
Foundation tier assessments can attain Science Point Scores from 0 – 69 points.
The Science Point Score will allow for students to compare results across the three subjects.

The content of the examination is as follows:

	Section of Assessment
	Content

	Section A


	GCSE style questions based on previous topics. Some how science works questions embedded.

	Section B


	GCSE style questions based on current topics learnt. Some how science works questions embedded.



This examination will be set by the HoD and will not be known to the class teacher in advance. 
Teachers are to record centrally 1 single mark out of 50 for the final assessed examination. Teachers may choose to record the marks in their planner. Feedback on the examination should be minimal and students spend time after the examinations self-reflecting, indicating three areas of strength in their assessment performance and three areas to develop in line with the Year 10 frameworks.






