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Year Group: Year 8 (Chemistry)

This is the plan for the taught curriculum during achievement period: Assessment Period 2 (February – July)

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

	[bookmark: _GoBack]Students are taught the following topics: ‘chemical energy’, ‘chemical analysis’, ‘chemistry of the atmosphere’, ‘using resources’.
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 
Being able to explain that some changes result in the formation of new materials, and that this kind of change is not usually reversible, including changes associated with burning and the action of acid on bicarbonate of soda.

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 the rest of 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 8 as it forms the basis of their scientific understanding moving forward into year 9 and year 10. 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

	Chemical Energy
· State that an exothermic reaction is one in which energy is given out, usually as heat or light.
· State that an endothermic reaction is one in which energy is taken in, usually as heat.
· Identify whether an energy level diagram is showing an exothermic or endothermic change.
· Use a diagram of relative energy levels of particles to explain energy changes observed during changes of state and chemical reactions.
· State that during a chemical reaction bonds are broken (requiring energy) and new bonds formed (releasing energy). If the energy released is greater than the energy required, the reaction is exothermic. If the reverse, the reaction is endothermic.
· Calculate the temperature change and make a conclusion in a range of exothermic changes.
· Compare the characteristics of exothermic reactions. 
· Compare the characteristics of endothermic reactions. 
· Calculate the temperature change and make a conclusion in a range of endothermic changes.
· Compare the energy transferred during the combustion of 1 kg of different heating fuels.
· Use ideas about bond energies to outline an explanation about energy changes in chemical reactions.
· Use a diagram of relative energy levels of particles to explain energy changes observed during a change of state.
· Record temperature changes in exothermic changes.
· Use experimental observations to distinguish exothermic reactions.
· Record temperature changes in endothermic changes.
· Use experimental observations to distinguish endothermic reactions.
· Explain exothermic reactions in terms of energy transfers to and from the surroundings.
· Explain endothermic reactions in terms of energy transfers to and from the surroundings.
· Use ideas about bond energies to explain energy changes in chemical reactions.
· Predict whether a chemical reaction will be exothermic or endothermic given data on bond strengths.
· Use energy data to select a reaction for a chemical hand warmer or a chemical cool pack.
· Use models and diagrams to explain energy level diagrams.
· Explain in detail bond breaking and bond making in terms of energy changes.
· Suggest why the temperature of the system decreases at first for an endothermic process.
· Use models and diagrams to explain energy level diagrams clearly and in detail.
Anticipated gaps
Students struggle to calculate multi-step bond energy changes and careful scaffolding will be embedded into the lesson activities. Students often confuse the shape of the relevant energy level diagrams-  time will be taken to emphasise the link between the direction of energy transfer and the shape of the profile.

Chemical analysis
· State what a pure substance is.
· Describe how melting point and boiling point data can be used to identify pure substances.
· State what a formulation is.
· State uses of formulations.
· Describe how to safely carry out the laboratory test for chlorine gas.
· Write a word equation for the reaction when a specific carbonate, halide, or sulfate is being tested with support.
· Describe the difference between pure substances, impure substances, and formulations.
· Explain how melting point and boiling point data can be used to determine the purity of a substance.
· Explain why limewater turns milky when it reacts with carbon dioxide.
· Explain why hydrogen ‘pops’ near a naked flame.
· Identify a metal ion from the colour of a flame.
· Explain why a flame test cannot be used to identify a mixture of metal solutions.
· Identify the presence of carbonate, a specific halide, or sulfate ions from simple laboratory tests. 
· Safely carry out the laboratory test for hydrogen, oxygen, carbon dioxide, and chlorine.
· Identify hydrogen, carbon dioxide, and oxygen from a laboratory test.
· Interpret results to identify a gas that is present.
· Safely carry out a flame test and a test for carbonates, halides, and sulfate ions. 
· Calculate percentage composition of components in a range of formulations
· Write balanced symbol equations, including state symbols, for the reactions of limewater with carbon dioxide and hydrogen with oxygen.
· Explain in detail the use of formulations.
· Evaluate flame tests as a method for identifying of positive metal ions.
· Write balanced ionic equations, including state symbols, for simple laboratory tests for carbonate, halide, or sulfate ions.
· Explain in detail how to identify a compound from the results of simple laboratory tests.

Anticipated gaps
Students frequently mix up the reagents used for each chemical test and the colours of the flames- this is tackled with repeated retrieval practice. 

Chemistry of the atmosphere
· Describe the Earth’s early atmosphere.
· Describe how oxygen was formed in the development of the atmosphere.
· State the composition, including formulae, of the Earth’s early atmosphere.
· Describe a theory for the development of the Earth’s atmosphere. 
· Explain, using word equations, how gases were formed in the atmosphere and how oceans were formed.
· State that the levels of carbon dioxide have decreased in the atmosphere.
· List the names and symbols of the gases in dry air.
· List some of the possible outcomes of climate change.
· State the composition of dry air.
· State a definition for carbon footprint.
· Name three greenhouse gases
· State some human activities that affect the proportion of greenhouse gases in the atmosphere.
· State the changes in levels of carbon dioxide over time. 
· Name one carbon sink. 
· List the processes that recycle carbon naturally.
· Use a theory to explain in detail how the atmosphere developed.
· Describe how the proportion of carbon dioxide in the early atmosphere was reduced.
· Use a theory to explain in detail how the early atmosphere developed to form the atmosphere today.
· Explain why the composition of the Earth’s atmosphere has not changed much for 200 million years.
· List some ways to reduce a carbon footprint.
· Explain the possible effects of global climate change and why they are difficult to predict.
· Describe the greenhouse effect.
· Explain the greenhouse effect
· Explain how greenhouse gases increase the temperature of the atmosphere.
· Explain how human activity can change the proportion of greenhouse gases in the atmosphere.
· Explain the difference between global warming and the greenhouse effect.
· Evaluate evidence to suggest if global warming is man-made or natural.
· Explain why the concentration of carbon dioxide in the atmosphere did not change for many years.
· Use the carbon cycle to identify carbon sinks. 
· Use the carbon cycle to show how carbon is recycled
· Evaluate the scale, risk, and environmental impact of global climate change.
· Evaluate the use of products, services, or events in terms of their carbon footprint.
· Justify why scientists, as well as the public, disagree about the cause of climate change.
· State where methane and ammonia in the atmosphere may have come from.
· Explain the limits of the theory for the development of the Earth’s atmosphere and why it has changed.
· Complete word equations to describe how atmospheric pollutants can be made.
· Describe how carbon monoxide and soot (carbon) can be made from the incomplete combustion of fossil fuels.
· Explain changes in the levels of carbon dioxide using stages of the carbon cycle.
· Explain possible methods to reduce greenhouse gas emissions.
· Explain some of the problems in trying to reduce greenhouse gas emissions.
· Justify why reducing greenhouse gas emissions can be difficult to achieve.
· Use word equations to show how carbon dioxide can form sedimentary rocks.
· Use equations to explain processes that exchange carbon dioxide into and out of the atmosphere.
· Suggest and explain methods to reduce atmospheric pollution.
· Explain how sulfur dioxide and nitrogen oxides are made when fossil fuels are combusted.
· Evaluate the negative social, economic, and environmental consequences of atmospheric pollution.

Anticipated gaps
Students struggle to link the formation of rocks and fossil fuels to the “locking up” of carbon in the carbon cycle. Time will be devoted to detailing the different stages of the carbon cycle. Students struggle to articulate how the greenhouse effect leads to global warming- activities will be covered where students practise using the key terminology needed to describe this and link this to the effects of global warming. 



Using resources
· List some human uses of the Earth’s resources.
· Give examples of a finite and a renewable resource.
· State an example of a natural product that is supplemented or replaced by agricultural or synthetic products.
· Describe why potable water is important.
· List the key processes to make drinking water.
· Safely distill salty water
· List what is removed from waste water before it can be released.
· State the main processes in sewage treatment.
· State uses of sewage slurry.
· Describe and classify a resource as finite or renewable when information is given.
· Explain the use of natural, sustainable, and finite resources. 
· Explain why the method of obtaining potable water depends on the local conditions.
· Explain reasons for filtration and sterilisation in water treatment.
· Describe and explain in detail how to safely distil salty water.
· Explain why waste water should be treated before it is released into the environment.
· Describe the main processes in sewage treatment.
· Explain uses of sewage slurry.
· Interpret information from different formats including graphs, charts, tables, and prose.
· Explain the difference between pure water and potable water.
· Explain in detail how and why waste water is processed before it is released into the environment.
· Explain the role of chemistry in improving agricultural and industrial processes.
· Explain in detail why desalination is not often used to generate safe clean drinking water and justify when it is used.
· Draw conclusions consistent with information provided from graphs, charts, tables, and prose and evaluate the validity of the data.
· Justify the choice of potable water supply in a given scenario
· Evaluate the uses of sewage slurry
· Evaluate the ease of obtaining potable water from waste, ground, or salt water.
· Understand data and interpret information using orders of magnitude to compare.
Anticipated gaps
Students struggle to link the source of water to the method need to make the water potable. Time will be devoted to detailing the different used to make each type of water drinkable. Students struggle to recall the difference between aerobic and anaerobic respiration and the stages at which they are both used in water treatment- activities will be covered where students practise using the key terminology needed to describe this and link this to the stages of water treatment.

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

	· Carbon sink: Areas of vegetation, the ocean or the soil, which absorb and store carbon.
· Catalysts: Substances that speed up chemical reactions but are unchanged at the end.
· Chemical Analysis: The process of establishing what chemicals are present in a substance.
· Chemical bond: Force that holds atoms together in molecules.
· Desalination: The process of turning salt water into fresh water.
· Endothermic reaction: One in which energy is taken in, usually as heat.
· Exothermic reaction: One in which energy is given out, usually as heat or light.
· Flame Tests: Tests used to identify positive metal ions in compounds.
· Formulation: A mixture with exact amounts of compounds and/or elements.
· Fossil fuels: Remains of dead organisms that are burned as fuels, releasing carbon dioxide.
· Global warming: The gradual increase in surface temperature of the Earth.
· Greenhouse effect: When energy from the sun is transferred to the thermal energy store of gases in Earth’s atmosphere.
· Natural resources: Materials from the Earth which act as raw materials for making a variety of products.
· Potable Water: Water that is safe for humans to drink. 
· Pure Substance: A substance that only contains one compound or element throughout.
· Waste Water Treatment: The removal of organic matter and harmful chemicals from water.
· Waste Water: Water that has been used by humans.




	
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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