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Science Curriculum Overview – Year 8
	Year 8
	HT1
	HT2
	HT3
	HT4
	HT5
	HT6


	subject
	Topic 
	Forces & Motion
	Heating and Cooling

Periodic Table
	Periodic Table

Health and Disease
	Health and Disease

Understanding Chemical Reactions
	Earth Atmosphere & Climate Change
	Classification & Interdependence 

	
	Why this and why now?
	Forces and Motion

Students will have previously learnt that in order to move something you need to push or pull it and that the harder you push or pull the faster the object goes. In this topic students will learn the basics of forces and interactions by learning; what is a force, the affects of a force, balanced and unbalanced forces, types of forces, measuring speed, analysing speed time graphs, moments, pressure and hookes law. This will give students a solid foundation for GCSE KS4 
	Heating and Cooling

Students have previously learnt that substances will change state depending on weather they are heated or cooled as well as the different states of matter. Students have also learnt that somethings float whilst others sink. In this topic students will develop their understanding by learning; what temperature is and how it is different to heat, what is thermal equilibrium and the transfer of heat, methods of heat transfer (conduction and convection), what is Brownian motion, what is the internal energy store, what is density and why do objects float or sink. This will prepare them for KS4 GCSE science where they develop their understanding of Energy (P1), Particle model of matter (P3) and Forces (P5).

Periodic Table

Students will have previously learnt about elements & compounds and that atoms are vary small particles. In this topic students will learn about the atomic model, the history of the periodic table, the patterns and trends that govern it and the difference between metals and non metals. This prepares students for KS4 GCSE science where they will study C1 Atomic structure and the Periodic table
	Periodic Table

Students will have previously learnt about elements & compounds and that atoms are vary small particles. In this topic students will learn about the atomic model, the history of the periodic table, the patterns and trends that govern it and the difference between metals and non metals. This prepares students for KS4 GCSE science where they will study C1 Atomic structure and the Periodic table

Health and Disease

Students have previously learnt about what it means to be healthy, have a healthy lifestyle. In this topic students will learn; what factors can affect health (such as diet, exercise and poor self care (smoking and recreational drugs)), how Infectious diseases are caused by infection via pathogens, including viruses, and some bacteria and fungi and the some of the symptoms these can cause. This will prepare them for KS4 GCSE science where they develop their understanding of diseases in B3 infection and response

	Health and Disease

Students have previously learnt about what it means to be healthy, have a healthy lifestyle. In this topic students will learn; what factors can affect health (such as diet, exercise and poor self care (smoking and recreational drugs)), how Infectious diseases are caused by infection via pathogens, including viruses, and some bacteria and fungi and the some of the symptoms these can cause. This will prepare them for KS4 GCSE science where they develop their understanding of diseases in B3 infection and response

Understanding Chemical Reactions
Students have previously learnt that materials change in different ways such as when they are heated or cooled, some materials dissolve and others can burn. In this topic students will learn; how chemical reactions change materials on an atomic level which changes a materials properties, that during a chemical reaction new substances are formed, how to write a chemical equation and formula, the conservation of mass, what happens when materials change states, what are displacement reactions, what is combustion and what are exo and endothermic reactions. This will give students a good foundation for KS4 GCSE science where they will study topics like C1 Atomic Structure & C4 Chemical Changes.

	Earth Atmosphere & Climate Change

Students have previously learnt of the simple water cycle and that air is not nothing but has mass and surrounds the earth and that there are different types of rocks in the Earth. In this topic students will learn; what the rock cycle is, the basic composition and layers of the Earth, how different types of rock form, how rocks are broken down by physical and chemical weathering (erosion), how fossils are made, the composition of the atmosphere, how pollutants affect the air quality, the water and carbon cycles and how acid rain affects substances. This gives students a good foundation for KS4 GCSE science where they will study topics like C7 Organic Chemistry & C9 Chemistry of the atmosphere



	Classification & Interdependence

Students have previously learnt that animals get their food from eating other animals, what a predator and prey are and where an animal life is called its habitat. In this topic students will build on this by learning; what is classification, what is interdependence, how do food chains and webs work, what are ecosystems, how does environment affect ecosystems, what is biodiversity and why is it important to conservation and sustainability. This will prepare them for KS4 GCSE science where they develop their understanding of interdependence in B7 Ecology.

	
	What is the essential knowledge that needs to be remembered?
	FORCES & MOTION

· Explain what a force is 
· Identify different types of forces 
· Show how forces are represented in force body diagrams 
· Describe the difference between balanced and unbalanced forces 
· Explain what a resultant force is 
· Describe what frictional forces are 
· Explain what causes friction 
· Explain the roles of lubricants in controlling friction 
· Describe what speed is and how to calculate it. 
· Carry out practical to determine speed 
· Identify what is a distance time graph 
· Determine how to find distance and speed from a distance time graph 
· Interpret distance time graphs 
· Describe what is acceleration how to calculate it 
· Describe and explain what Newtons 1st Law is 
· Describe and explain what Newtons 2nd Law is 
· Identify methods for reducing drag 
	PERIODIC TABLE

· Draw and label an atom 
· Understand the differences between atoms, elements and compounds. 
· Recognise and interpret chemical symbols for elements and write them correctly 
· Describe some properties common to the metal elements and to the non-metal elements 
· Draw the electron configuration for the first 20 elements of the periodic table 
· Interpret formulae for compounds and write them correctly. 
· Represent chemical reactions using particle diagrams to show the rearrangement of atoms. 
· Understand the law of conservation of mass and apply it to reactions 
· Represent chemical reactions using formulae and using (symbol) equations. 
· Explain why elements are grouped together in terms of electron structure 
· Write word equations for the reactions of group 1 with oxygen and water 
· Describe patterns of reactivity in group 1 and group 7 
· Understand how patterns in reactions can be predicted with reference to the periodic table. 
· Recognise anomalies on graphs and know how to deal with them when drawing lines of best fit 
· Describe and recognise a proportional relationship on a graph or in data 
· Describe patterns in secondary data, using the data points to back up statements made 

Heating and Cooling – Understanding heating and cooling is necessary to understand how temperature and heat are similar and different, how heat moves from high to low temperatures down a heat gradient and how different objects cool with different insulations. Students will need to know what the difference is between conduction, convection and radiation, how particles move randomly and what internal energy is. Students will then build on their knowledge of density to explain how objects float or sink.
	Health and Disease – 

Students will build their understanding of the components of a healthy diet, the different nutrients required and what each do. Students will learn how to calculate energy requirements that make up a healthy diet and what happens when a healthy diet isn’t followed (either excessively or limited). Students will also cover the negative effect of drugs and smoking on the body as well as what pathogens are and how they can impact the body and how to prevent the spread of disease.

	Understanding chemical reactions
Students will be able to:
Students will need to understand what solutions are and how to separate them using a variety of different techniques. Students will understand how chemical reactions cause particles to change from one substance to another and how this causes a change in properties. Students will learn to express chemical reactions in equations for process such as oxidation, decomposition and precipitation. Students will also learn about displacement reactions, conservation of mass and the requirements of combustion as well as the difference between endo and exothermic reactions.

	Earth atmosphere & climate change

Students will learn that the Earths structure is made up of different types of rocks (sedimentary, igneous and metamorphic) that formed in different unique ways. Students will understand the difference between rocks and minerals and the parts of the rock, carbon and water cycles. Students will learn about how lave and magma are different and how rocks can be broken down by different weathering and erosion processes. Students will also learn about how air quality is affected by pollutants and how these are added and removed from the atmosphere. Students will learn the composition of the atmosphere

	Classification and interdependence

 Students will learn about classification and how we group different species based on traits. Students will learn about the 5 kingdoms and what they are before developing and understanding of what interdependence is. Students will build on their knowledge of food chains and webs and how they show how species depend on each other for survival, with a specific example being related to humans (bees). Students will also learn about biodiversity and how populations are linked in more ways than just direct food. Students will also learn about human efforts to safeguard against the loss of species with the gene bank (doomsday vault).


	
	What is the assessment intent and how will you assess?
	Each topic is assessed using a midway test (20-mark multiple choice test) to assess current understanding & a rewind assessment at the end of each topic, this will address part of the content learned and previous content. This method will allow consistent recall of scientific knowledge keeping content ‘fresh’ throughout the year. Based on the rewind test a MAD (Make A Difference lesson) will be carried out to cover any misconceptions and the teacher will re teach areas that students have not fully understood.
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	What should the end point look like?
	Forces and Motion
Students will be able to:
Describe what a force is

Represent a force in force body diagrams
Describe the different types of forces acting on an object

Explain what balanced and unbalanced forces are

Explain how to find the resultant force

Explain the factors that affect friction in different scenarios

Determine speed

Describe how to find speed and distance from a distance time graph

Explain what acceleration is and the factors that affect it

Explain Newtons 1st law
Explain newtons 2nd law

	Heating and Cooling
Students will be able to:

Recall the difference (atomically) between solid, liquids and gases, recall what is occurring (on an atomic level) at the melting and boiling point, recall what heating is.

Explain what temperature is, the effect of temperature of the different states and how temperature and heat are different
Explain; what thermal equilibrium is, how heat moves from a high to low temperature and apply law of conservation of energy [produce a cooling curve [heat water and let it cool]]
Explain what conduction is and how heating makes the particles in a material move more quickly and how heating raises the temperature quickly throughout a good thermal conductor, and very slowly through a good thermal insulator.
Explain what Brownian motion is and how particles move from one area to another (diffusion)
Explain what is meant by a thermal/internal energy store and how changing temperature or mass will affect it [Practical?]
Explain what density is, how the density changes in different states and how an objects density (compared to another) will allow it to sink or float
Explain how the process of convection works [demo convection tube] and apply it to practical examples [like heating a room, boiling water or Earths Mantle] 
Carry out a practical to show how different insulators affect heat loss 
Students can recall their understanding of Scientific knowledge.




Periodic Table
Students will be able to:

Explain the physical and chemical properties of different elements

Explain the physical and chemical properties of different compounds

Explain the difference between elements, mixtures and compounds

Describe how the periodic table is arranged

Explain the properties of metals and non-metals

Explain the difference between groups and periods in the periodic table

Identify where metals and non metals are found in the periodic table

Explain the properties of different groups in the periodic table
	Health and Disease
Students will be able to:

Recall the difference between health and fitness, recall the difference between good and ill health, recall what is, and the importance of, good hygiene.
  
identify what components are needed for a healthy & balanced diet & why.

perform calculations of energy requirements in a healthy diet [practical – burn a crisp to release energy].

explain the consequences (disease/conditions/ of a poor/unbalanced diet [e.g Obesity, starvation & deficiency diseases].

explain the importance & benefits of exercise to a healthy lifestyle (address excess as well as lack thereof).

describe the effects of recreational drugs [Smoking, Vaping, Alcohol, Stimulants and Depressants] on Human behaviour, health & life processes.

explain how pathogens (diseases) can enter the body and common symptoms associated with them.

identify common methods of preventing disease & explain how they work.

recall their understanding of Scientific knowledge.

	Understanding chemical reactions
Students will be able to:

recall what a solution is and ways to separate a substance from a solution (including filtering, sieving and evaporating), what the difference is between a reversible and non-reversible reaction is, recall the difference (atomically) between solid, liquids and gases
explain how during a chemical reaction, atoms are rearranged and a new substance (or substances) are formed with different properties.

explain how during a chemical reaction that the new substance (or substances) that are formed will have different properties (demo burning magnesium [thermal decomposition])

write and explain how a chemical reaction can be summarised by a chemical equation (oxidation, decomposition and precipitation) (make clear the difference between a subscript number after an element and in front of an compound).

explain how during a chemical reaction no atoms are created or destroyed and mass is conserved 

explain what evaporation is and how boiling and evaporation are different.

explain what a catalyst is and its use in chemical reactions

explain how during a chemical reaction that the new substance (or substances) that are formed will have different properties.

explain how a precipitate is formed and predict the conservation of mass during a displacement reaction

explain how during combustion new products are formed from the combination of oxygen with the fuel, resulting in an increase in measured mass [burning of iron wool demo (measure mass before and after to find mass of oxygen added]).

explain what the difference is between and exo and endothermic reaction is and how energy is either released or absorbed in order to reshape atoms during a chemical reaction

recall their understanding of Scientific knowledge.

	Earth atmosphere & climate change
Students will be able to:
recall what fossils are and how they are made, recall what rocks are and how different rocks are formed (basic overview of volcanos and geology) and recall what soil is and how it is made of rocks and organic material
explain what the difference is between a rock and a mineral, the rock cycle 

explain the structure and composition of the earth (Crust, Mantle, Inner and Outer Core) and how heating by the Earth’s core leads to the very, very slow movement of solid rock, which over millions of years transforms the surface of our planet (tectonic plates).

explain the difference between magma and lava and how when molten rock cools, the type of igneous rock that it forms depends on its rate of cooling and on the elements it contains (opportunity to link the same process to Heston Blumenthal and making ice cream as cooled quickly its smoothed but cooled slowly it can be watery and icy).

explain what is how rock can be broken down (as part of the rock cycle) through Physical weathering, and erosion and how this can change the landscape

explain how sedimentary and metamorphic rocks are made when buried sediments are compacted and minerals dissolved in water move out of solution to cement the sediments together. 

explain how fossils are made over millions of years due to very high temperatures and pressure and how some of the buried organic matter (Sedimentary Rock) can break down to form coal or oil, together with natural gas.

explain what a pollutant is and how releasing them can negatively impact the air we breathe

explain the composition of gases in the atmosphere and why the percentage of carbon dioxide and other gases is important for climate change (show graphs)

explain the steps of the water & carbon cycles and how carbon and water are added to and taken out of the atmosphere

explain how acid rain forms (demo experiment of carbon adding to water with universal indicator) and how chemical weathering affects rocks, statues and plant life.

explain how we are burning fossil fuels to release energy, why we do this and the efficacy of recycling

recall their understanding of Scientific knowledge.

	Classification and interdependence
Students will be able to:
recall what is [basic] classification is (how living things are grouped based on similar traits etc), recall what are food chains (how animals eat each other to live) are and the difference between producer, prey and predator. 
recognise that organisms can be identified and classified into hierarchical groups based on their characteristics at the macroscopic and cellular levels (5 kingdoms & Binomial Naming system)

explain what interdependence means and what a food chain & web are and how they work

explain what an ecosystem is and how organisms are interdependent on each other (etc bee’s pollinating)

explain how explain how plant reproduction through insect population is vital for human food security (link to why this media attention has focused on declining Bee population).

explain changes in environment can affect ecosystems (and therefore other populations (great video in KS4 about wolves in Yellowstone park) (link this to human activities such as the use of pesticides or toxic chemicals).

explain what biodiversity is and how it is important for a species to have a thriving biodiversity for passing on of new genes, as well as the use of gene banks to preserve hereditary material and explain conservation and sustainability.

recall their understanding of Scientific knowledge.


	
	How does it cover the NC
	· speed and the quantitative relationship between average speed, distance and time (speed = distance ÷ time) 
· the representation of a journey on a distance-time graph 
· relative motion: trains and cars passing one another. 
· forces as pushes or pulls, arising from the interaction between two objects 
· using force arrows in diagrams, adding forces in one dimension, balanced and unbalanced forces 
· moment as the turning effect of a force 
· forces: associated with deforming objects; stretching and squashing – springs; with rubbing and friction between surfaces, with pushing things out of the way; resistance to motion of air and water 
· forces measured in newtons, measurements of stretch or compression as force is changed 
· force-extension linear relation; Hooke’s Law as a special case 
· work done and energy changes on deformation Science – key stage 3 11 
· non-contact forces: gravity forces acting at a distance on Earth and in space, forces between magnets and forces due to static electricity. Pressure in fluids 
· atmospheric pressure, decreases with increase of height as weight of air above decreases with height 
· pressure in liquids, increasing with depth; upthrust effects, floating and sinking 
· pressure measured by ratio of force over area – acting normal to any surface. Balanced forces 
· opposing forces and equilibrium: weight held by stretched spring or supported on a compressed surface. Forces and motion 
· forces being needed to cause objects to stop or start moving, or to change their speed or direction of motion (qualitative only) 
· change depending on direction of force and its size.

	Heating and Cooling

· heating and thermal equilibrium: temperature difference between two objects leading to energy transfer from the hotter to the cooler one, through contact (conduction) or radiation; such transfers tending to reduce the temperature difference: use of insulators
· opposing forces and equilibrium: weight held by stretched spring or supported on a compressed surface.
· forces being needed to cause objects to stop or start moving, or to change their speed or direction of motion (qualitative only) 
· change depending on direction of force and its size.
· conservation of material and of mass, and reversibility, in melting, freezing, evaporation, sublimation, condensation, dissolving 
· similarities and differences, including density differences, between solids, liquids and gases 
· Brownian motion in gases 
· diffusion in liquids and gases driven by differences in concentration 
· the difference between chemical and physical changes.
· the differences in arrangements, in motion and in closeness of particles explaining changes of state, shape and density, the anomaly of ice-water transition 
· atoms and molecules as particles.
· changes with temperature in motion and spacing of particles 
· internal energy stored in materials.

Periodic Table

· the varying physical and chemical properties of different elements 
· the principles underpinning the Mendeleev Periodic Table 
· the Periodic Table: periods and groups; metals and non-metals 
· how patterns in reactions can be predicted with reference to the Periodic Table 
· the properties of metals and non-metals 
· the chemical properties of metal and non-metal oxides with respect to acidity.
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[bookmark: _Hlk219231447]Health and Disease

· content of a healthy human diet: carbohydrates, lipids (fats and oils), proteins, vitamins, minerals, dietary fibre and water, and why each is needed
· calculations of energy requirements in a healthy daily diet
· the consequences of imbalances in the diet, including obesity, starvation and deficiency diseases
· the tissues and organs of the human digestive system, including adaptations to function and how the digestive system digests food (enzymes simply as biological catalysts)
· the impact of exercise, asthma and smoking on the human gas exchange system
· the effects of recreational drugs (including substance misuse) on behaviour, health and life processes.
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· content of a healthy human diet: carbohydrates, lipids (fats and oils), proteins, vitamins, minerals, dietary fibre and water, and why each is needed
· calculations of energy requirements in a healthy daily diet
· the consequences of imbalances in the diet, including obesity, starvation and deficiency diseases
· the tissues and organs of the human digestive system, including adaptations to function and how the digestive system digests food (enzymes simply as biological catalysts)
· the impact of exercise, asthma and smoking on the human gas exchange system
· the effects of recreational drugs (including substance misuse) on behaviour, health and life processes.

[bookmark: _Hlk219231503]Understanding Chemical Reactions
· chemical reactions as the rearrangement of atoms 
· representing chemical reactions using formulae and using equations 
· combustion, thermal decomposition, oxidation and displacement reactions 
· what catalysts do.
	Earth Atmosphere & Climate Change
· the composition of the Earth 
· the structure of the Earth 
· the rock cycle and the formation of igneous, sedimentary and metamorphic rocks 
· Earth as a source of limited resources and the efficacy of recycling 
· the carbon cycle 
· the composition of the atmosphere 
· the production of carbon dioxide by human activity and the impact on climate.


	Classification & Interdependence

· the interdependence of organisms in an ecosystem, including food webs and insect pollinated crops 
· the importance of plant reproduction through insect pollination in human food security 
· how organisms affect, and are affected by, their environment, including the accumulation of toxic materials.
· the importance of maintaining biodiversity and the use of gene banks to preserve hereditary material.
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