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

	Students are taught the following topics ‘the particle model’, ‘separating mixtures’ and ‘elements and compounds’.
Students are taught practical applications and skills of the concept covered to help shape their understanding of the scientific method.
Students are taught the topics so that they can gain a full understanding of the core principles of chemistry which can be applied to more advanced and detailed contexts at a later date.

	Prior knowledge needed for this unit/topic from previous teaching

	Concepts Covered in KS2 
Being able to compare and group together everyday materials on the basis of their properties, including their hardness, solubility, transparency, conductivity (electrical and thermal), and response to magnets
Being able to know that some materials will dissolve in liquid to form a solution, and describe how to recover a substance from a solution
Being able to use knowledge of solids, liquids and gases to decide how mixtures might be separated, including through filtering, sieving and evaporating
Practical Skills Covered in KS2
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
These topics form the basis of the core principles of chemistry. Without knowledge of these topics, students would not be able to access the more challenging parts of chemistry further on in the course and understand how the chemical world works. These topics form the foundation which the topics covered in year 8 and 9 will further develop, either by application of the core principle or via use of similar methodology.
These topics further develop upon the scientific content covered at KS2 and give the teacher opportunities to further develop the practical investigative skills the students gained at KS2.
This topics also give the opportunity to place scientific concepts in a practical context and allow students to understand the importance of the scientific method in understanding new scientific ideas and further developing these ideas to lead to new discoveries.

Rationale for timing of this topic
Students cover these topics in year 7 as it forms the basis of their scientific understanding moving forward into year 8 and year 9. All the topics covered comprise the fundamental aspects of chemistry. In addition, these topics build upon the knowledge and skills covered in the KS2 curriculum.
These topics also introduce students to practical work in a secondary school environment allowing them to grasp the basic skills needed for practical work in further years. 
Concepts covered are easily accessible to students and can capture their imagination/excitement when covering science, making the course more accessible. 
 



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

	The Particle Model
- 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.

Anticipated Gaps
Students confuse the processes of evaporation and boiling – this is reviewed in the scheme of work. Students cannot link the abstract concept of particles to everyday behaviour – this is explained via the use of diagrams and models. 

Separating Mixtures
- Explain what a mixture is using the particle model. 
- Explain how to use melting temperatures to distinguish mixtures from pure substances.
- Identify a physical property that must be different in order for given separation technique to work.
- Choose the most suitable technique(s) to separate a mixture of substances. 
- Use annotated before and after particle diagrams, and words, to explain how filtration works.
- Draw annotated before and after particle diagrams, and use words, to explain how evaporation and distillation work.
- Use the particle model to explain observations made during the distillation of inky water.
- Explain how chromatography separates mixtures.
- Identify one physical property which must be different, and one physical property which must be the same, in order to separate a mixture by chromatography.
- Comment on the purity of a substance by interpreting temperature change data.
- Analyse and interpret solubility curves.

Anticipated Gaps
Students have not carried out experiments to such a high degree of accuracy with complicated equipment before. Time will be spent with the students allowing them to understand how to use equipment correctly. Students struggle to link the experimental results with the particle model covered earlier – this is made explicit with the use of particle diagrams. Students may have heard of the separating processes before without fully understanding what the process involves – time will be spent with teachers reviewing this process.

Elements and Compounds
- Represent atoms and elements using particle diagrams. 
- Compare the properties of an atom of an element to the properties of many atoms.
- Correctly write down the chemical symbols of 16 elements and, given chemical symbols, write down their names.
- Represent elements, mixtures, and compounds using particle diagrams. 
- Compare the properties of a compound to the properties of the elements whose atoms it contains.
- Name compounds using their chemical formulae. 
- Given chemical formulae, name the elements present and their relative proportions. 
- Suggest the advantages of using the same chemical symbols in all languages.
- Compare and contrast the properties of elements and compounds and give a reason for their differences
- Describe and explain the properties of ceramics and composites.

Anticipated Gaps
Students can fail to see the link between the atoms, elements and compounds. Particle diagrams will be used throughout to illustrate this. Students often believe chemical symbols are abbreviations of the name of the chemical, various research will be carried out by the students to address this. 

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

	Particle: A very tiny object such as an atom or molecule, too small to be seen with a microscope.
Particle model: A way to think about how substances behave in terms of small, moving particles.
Diffusion: The process by which particles in liquids or gases spread out through random movement from a region where there are many particles to one where there are fewer.
Gas pressure: Caused by collisions of particles with the walls of a container.
Density: How much matter there is in a particular volume, or how close the particles are.
Evaporate: Change from liquid to gas at the surface of a liquid, at any temperature.
Boil: Change from liquid to a gas of all the liquid when the temperature reaches boiling point.
Condense: Change of state from gas to liquid when the temperature drops to the boiling point.
Melt: Change from solid to liquid when the temperature rises to the melting point.
Freeze: Change from liquid to a solid when the temperature drops to the melting point.
Sublime: Change from a solid directly into a gas.
Solvent: A substance, normally a liquid that dissolves another substance.
Solute: A substance that can dissolve in a liquid.
Dissolve: When a solute mixes completely with a solvent.
Solution: Mixture formed when a solvent dissolves a solute.
Soluble (insoluble): Property of a substance that will (will not) dissolve in a liquid.
Solubility: Maximum mass of solute that dissolves in a certain volume of solvent.
Pure substance: Single type of material with nothing mixed in.
Mixture: Two or more pure substances mixed together, whose properties are different to the individual substances.
Filtration: Separating substances using a filter to produce a filtrate (solution) and residue.
Distillation: Separating substances by boiling and condensing liquids.
Evaporation: A way to separate a solid dissolved in a liquid by the liquid turning into a gas.
Chromatography: Used to separate different coloured substances.
Elements: What all substances are made up of, and which contain only one type of atom.
Atom: The smallest particle of an element that can exist.
Molecules: Two to thousands of atoms joined together. Most non-metals exist either as small or giant molecules.
Compound: Pure substances made up of two or more elements strongly joined together.
Chemical formula: Shows the elements present in a compound and their relative proportions.
Polymer: A molecule made of thousands of smaller molecules in a repeating pattern. Plastics are man-made polymers, starch is a natural polymer.



	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 45 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 Key Stage 3 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.

In this examination, students will only be examined on content from the previous term.


Content of the examination will be as follows.

	Question Type
	
	Foundation Tier
	Higher Tier

	Section A
Multiple Choice


	Questions on either experimental technique or basic scientific content with 4 possible answers.

	10 marks


	10 marks



	Section A
One Word Answer

	Questions on either experimental technique or basic scientific content which require a one-word answer.

	5 marks
	5 marks

	Section B
Content Questions


	Questions based on scientific content. 


	20 marks


	20 marks



	Section C
Working Scientifically Questions
	Questions based on experimental technique. 



	10 marks

	10 marks




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 45 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 KS3 frameworks.
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