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Science Curriculum Overview – Year 7
	Year 7
	HT1
	HT2
	HT3
	HT4
	HT5
	HT6


	subject
	Topic 
	Working scientifically

Sound, Light and Waves
	Cells into systems
	Solids, Liquid, & Gas States & Changes in states

Atoms, Elements and Compounds
	Inheritance, Variation & Evolution
	Solar System

Energy Changes and Transfers
	 Energy Changes and Transfers

Reproduction

	
	Why this and why now?
	Working scientifically
In this unit students are introduced to fundamental concepts in disciplinary science and what it means to think and work like a scientist. The four strands are thinking scientifically, experimental skills and strategies, analysis and evidence and scientific vocabulary, units, SI and nomenclature. The intent of this unit is to introduce year 7 students to key skills that scientists need.  


Sound, Light and Waves

Students will have previously learnt the basic ideas of colour, light and waves at KS2. This topic provides a bridge to deepen that knowledge. In this topic students will learn; what a wave is, the different types of waves, how waves travel, how waves (light) interacts with objects, how waves (light) travels through objects, the practical uses of waves (sound) and how we see the world. This prepares students for KS4 GCSE science topics P6 waves.
	Cells into systems

Students will have learnt that living things depend on the world to survive and that living things have characteristics that distinguish them from non living things. In this topic students will learn; what are cells, what are the different types of cells, what are the structures & function of cells, supplying cells and diffusion within the body. This will help students prepare for KS4 GCSE science topic B1 Cell Biology
	Solids, Liquid, & Gas States & Changes in states

Students will have previously learnt that materials are change shape depending on how hot or cold something is. In this topic students will learn; what the difference is between the different states, how substances change states, what occurs during boiling, evaporation, condensing and melting, how this occurs on a molecular level. This will prepare students for KS4 GCSE science topic C1 Atomic structure and the periodic table & C2 Bonding, structure, and the properties of matter

Atoms, Elements and Compounds

Students will have previously learnt that materials are made from single or a mixture of substances. In this topic students will learn; what an atom is, what is the difference between an element, compound and mixture, the particle model, how to present chemical formulae and names. This will prepare students for KS4 GCSE science topic C1 Atomic structure and the periodic table & C2 Bonding, structure, and the properties of matter

	Students have previously learnt about different kinds or organisms in the world such as animals, plants, fungi and bacteria. Students have also learnt about fossils and how they show us what organisms looked like in the past. In this topic and that organisms that a poorly adapted go extinct. In this topic students will learn; how things are varied between the same species, what continuous and discontinuous variation is, the role of competition and natural selection in species survival, what is evolution, what is DNA and the role of genes within a cell. This will prepare students for a number of KS4 GCSE science topics where they develop their understanding of in B1 Cell Biology and B6 Inheritance, Variation and evolution.

	 SOLAR SYSTEM
Students will have learnt about the movement of the earth, and other planets, relative to the sun in the solar system. They will have used the idea of the Earth’s rotation to explain day and night and the apparent movement of the sun across the sky. In this topic students will learn; what is gravity and how to calculate weight in places with different gravities, the phases of the moon, how the sun is a star, how distances can affect the appearance of size of different objects in the night sky, how the Earth’s rotation affects causes day and night and how the Earths tilt and position affects the seasons. This will give students a basic knowledge of space and prepare some of them for the KS4 GCSE science topic P8 Space Physics.
Energy Changes and Transfers

Students will have learnt that energy is something needed to make things happen. In this topic students will learn; what is energy, what the conservation of energy is, what energy transfers are and how they take place, to compare the different energy values of different substances, how to find the cost of energy and how to find work done. This will give them a good basic understanding of energy which will prepare them for KS4 GCSE science where they develop their understanding of Energy in P1 Energy.

	Energy Changes and Transfers

Students will have learnt that energy is something needed to make things happen. In this topic students will learn; what is energy, what the conservation of energy is, what energy transfers are and how they take place, to compare the different energy values of different substances, how to find the cost of energy and how to find work done. This will give them a good basic understanding of energy which will prepare them for KS4 GCSE science where they develop their understanding of Energy in P1 Energy.

Reproduction

Students will have learnt about reproduction as a point about species having babies and flowers producing seeds. In this topic students will learn about Sexual reproduction in humans, the stages of pregnancy, the scientific methods of preventing the pregnancy and the parts of the reproductive system in plants and how reproduction happens. This leads does not lead on to a direct topic in KS4 but is instead featured in parts of B6 Inheritance and variation and B7 Ecology

	
	What is the essential knowledge that needs to be remembered?
	Sound, Light & Waves

· Describe what a wave is 
· Describe the features of a wave
· Explain the relationship between loudness, amplitude, frequency and pitch
· Contrast the speed of sound and the speed of light.
· Describe and show how a longitudinal wave looks
· Explain what sound is and why the speed of sound is different in different materials
· Evaluate an example of echoes in use.
· State the speed of light
· Describe what is meant by transparent, translucent and opaque
· Explain what happens when light interacts with materials
· Identify the difference between luminous and non-luminous objects
· Describe what is meant by reflection
· Explain the difference between specular reflection and diffuse scattering
· Describe how primary colours add to make secondary colours
· Explain what happens when light passes through a prism
· Explain how filters and coloured materials subtract light.
	Cells

· Label the parts of a microscope  
· Describe how to use a microscope  
· Calculate magnification using:  magnification = eye piece lens x objective lens  
· Use the equation: magnification = image size ÷ actual size  
· Describe how substances move in and out of cells  
· Name and describe the functions of the structures in plant cells   
· Describe and explain how a plant cell is adapted to do its job  
· Name and describe the functions of the structures in animal cells  
· Compare the structure of plant and animal cells and explain the differences between them in terms of function of the cell  
· Name examples of specialised cells, describe their specialised features and explain how these features help them to carry out their specific job  
· Describe the organisation within multicellular organisms in terms of cells, tissues and organs.  
· Name the major organ systems in the human body and state their roles  
· Describe the role of the Skeletal system and its main function 
· Describe and explain the role of the human skeleton in making blood cells. 
· Describe how diffusion takes place in a cell.

	Solids, Liquid, & Gas States & Changes in states

· Describe what solid, liquid & gases are
· Explain what a change of state is
· Explain how particles change in different states 
· Explain what is occurring during melting
· Explain what is occurring when liquids freeze
· Describe what is meant by boiling
· Explain how particles change during boiling
· Describe what is meant by condensation
· Describe how particles change during condensation
· Describe what is meant by evaporation
· Explain the change of energy between states
Atoms, Elements and Compounds

· [bookmark: _Hlk219193555]Describe what an atom is
· Describe what an element is
· Describe what a compound is
· Describe what a molecule is
· Use chemical formulae to describe compounds
· Give examples of different chemical compounds
· Explain the particle model of chemical reactions

	Inheritance and Variation

· Describe how genes are passed down from parents
· Explain what is meant by inheritance
· Explain how species adapt to their environment
· Explain what chromosomes, genes and DNA
· Describe the function of DNA and genes in the body
· Draw the DNA model
· Explain the differences between species 
· Explain what factors lead to variation within species
· Describe what evolution is
· Explain what natural selection is
· Describe what adaptation is
· Explain how extinction occurs within species
· Describe what continuous variation is
· Describe what discontinuous variation is
· 
	Solar System,

· State the different planets in the solar system
· State how the Earths rotation causes day and night
· Describe the difference between mass and weight
· Describe the difference between gravity and weight
· Explain how gravity keeps objects orbiting the sun
· Calculate an objects weight on different planets
· Explain what the sun is
· Explain how objects appear to be different sizes in the sky
· Describe how stars group together to form galaxies
· Describe the distance to different parts of the solar system in different units of distance (AU & light years)
· Explain how the Earths rotation gives us day and night
· Explain how the tilt of the Earth controls seasons and temperatures
· Describe the role of the moon
· Explain the lunar cycle
· Describe the difference between a lunar and solar eclipse

Energy Transfers

· Describe what energy is 
· Describe the conservation of energy
· Describe the different energy stores
· Explain how energy transfers from one store to another
· Describe what power is
· Calculate energy using power and time
· Compare the different energy values of different foods
· Explain the difference between energy and work done
· Calculate power, energy and time
· Calculate power rating of different appliances
· Calculate the cost of electricity from domestic fuel bills

	LIs /PLCs

· State what offspring are and recognise the offspring of different animals. 
· Explain how offspring inherit features from both parents via genetic information 
· Describe the role of DNA in inheriting features from parents
· Describe and explain what happens during adolescence 
· State what a gamete is. 
· Describe the process of fertilisation 
· Name the parts of the male and female reproductive system 
· Explain how sperm and egg cells are adapted to their function 
· State what the menstrual cycle is 
· Describe the stages of the menstrual cycle 
· Link the menstrual cycle to hormones 
· Describe what is meant by a gestation period. 
· Describe the stages of birth 
· State how substances like drugs travel around the body and via the placenta 
· Describe the effects of drugs in pregnancy on the foetus 

	
	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.
	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.
	 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.
	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.
	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.
	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.

	
	What should the end point look like?
	Working Scientifically
Students will be able to:

To identify some important safety rules in a laboratory.
To recall and identify hazard symbols.
To explain how to keep yourself and others safe in a laboratory, especially during practical investigations. 
Identify some pieces of scientific apparatus. 
Draw and label scientific diagrams of different scientific apparatus.
To identify the different parts of a Bunsen burner.  
To explain when and why the two flames of a Bunsen burner 
are used.
Write the definition of the words ‘hazard and risk’
Identify hazards for different experiments
Describe hazards, assess the risk involved and explain how the risk could be reduced (control measures) 
Analyse risk assessments and evaluate how good they are 
Select variables needed to test a particular hypothesis 
Use measuring apparatus accurately and precisely 
Describe and explain evidence from graphs and use the evidence to form a conclusion 
Use evidence to answer a scientific question 
Use evidence to write a scientific explanation 
Describe how evidence is used to develop a theory over time
Write a prediction that links to science, identify variables and explain how to control them, write a detailed method that includes a full risk assessment 
Record and present data from investigations 
Write conclusion based on data collected (evidence) and suggest how quality of data could be improved 
Evaluate the quality of the data and method and suggest improvements 
Sound, Light and Waves
Students will be able to:

	Cells
Students will be able to:

Identify and describe the functions of different parts of flowering plants: roots, stem/trunk, leaves& flowers ​
Explore the requirements of plants for life and growth (air, light, water, nutrients from the soil and room to grow) ​
Identify that some animals, including humans, have skeletons for support, movement and protection ​
Evaluate similarities and differences between plant and animal cells
​
understand how cells are adapted to their functions​

Use a light microscope to produce plant biological drawings of specimens.​

Explain how to use a microscope to view cells​

Explain diffusion in terms of the movement of particles​

Describe diffusion in living tissues

Describe the role of the human skeleton in support, protection and making blood cells.​

	Solids, Liquid, & Gas States & Changes in states
Students will be able to:

Describe the properties of substances that are in the solid and liquid states​

Describe the melting point and freezing point of a substance​

Describe how the arrangement and movement of particles alters when a substance changes from the liquid to a gas state ​

Describe the random motion of particles

Measure the boiling point of water and explain what happens to particles when a substance in the gas state condenses​

Explain how energy changes between states
Explain what occurs during evaporation


Atoms, Elements and Compounds
Students will be able to:

Describe the role of an atom

Describe what a mixture is

Compare the difference between an element and compound

Write the correct chemical formulae for different equations and compounds
Identify different elements and compounds

Explain the different properties of elements and compounds

Explain how particles are change during chemical reactions

	Inheritance, variation and evolution
Students will be able to: 

recall how species have changed over time (address humans having ape ancestors), recall where we get our traits from (discuss DNA from mum and dad) & how plants and animals are different to help them survive.

explain what is meant by inheritance (heredity) and how species traits (mental & physical) are passed down from their parents (also how some traits are adapted from environment (i.e thicker hair in winter on cats))

explain what chromosomes, genes and DNA are and their function in the body (tie back to cells and the nucleus, include discussion of the DNA model).

explain differences between species and why this has occurred (different types of dogs etc)

explain evolution in terms of natural selection how species change over time to survive and evidence for evolution (introduce Charles Darwin & fossils) (link to the idea to different animals & plants e.g giraffes long neck, or polar bears etc)

explain how extinction can occur if a species cannot adapt in time (maybe discuss dinosaurs and how only certain species adapted).
describe what variation within a species is and explain the difference between Continuous and Discontinuous variation
recall their understanding of Scientific knowledge.
	Solar System
Students will be able to: 

recall the different parts of the solar system, recall different shapes of the objects of the solar system, recall how the earths rotation causes day and night
explain the role gravity plays in holding the solar system together, and calculate weight on different planets

can explain how the sun is a star, why it looks small from earth and describe how stars group together, billions at a time, to form galaxies and how there are billions of galaxies in the Universe

explain the distance between different parts of the solar system (mention AU and light year).

explain why we have day and night and different seasons (and how temperature changes) and why the Earth’s tilt is vital for life on Earth

explain the role of the moon, eclipses and the different cycles

recall their understanding of Scientific knowledge.

ENERGY CHANGES & TRANSFERS

Lookback learning – Students can; recall conversations between different units (kilo, centi, milli, mega), recall what energy is needed for & the uses of energy
Students can describe the conservation of energy, what is energy, explain the different energy stores and how energy transfer’s work

Students can calculate energy using power and time and compare the different energy values of different foods (from labels)

Students can explain work done and what the difference is between energy and work done

Students can calculate power, energy and time using the power equation and calculate the power ratings of different appliances

Students can calculate the cost of electricity from domestic fuel bills 

Students can recall their understanding of Scientific knowledge.

	Reproduction
Students will be able to: 

recall how that species have offspring which grow into adults, recall the differences between males and females, recall male and female sex cells are adapted for their role

explain the purpose of the menstrual cycle (without hormones), what fertilisation is, the importance for fertilisation of the chromosome number in the male and female gametes  

explain the process of gestation and birth

explain the effects of maternal lifestyle on the foetus through the placenta

explain the role of puberty in the body

explain the role of contraception and the science behind their function

identify and describe the different reproductive parts of a plant and their function

use data to preform quantitative investigations into seed dispersal mechanisms

Students can recall their understanding of Scientific knowledge.


	
	How does it cover the NC
	Working scientifically
· Scientific attitudes  
· Experimental skills and investigations   
· Analysis and evaluation   
· Measurement  
Sound, light and waves
· waves on water as undulations which travel through water with transverse motion; these waves can be reflected, and add or cancel – superposition. Sound waves 
· frequencies of sound waves, measured in hertz (Hz); echoes, reflection and absorption of sound 
· sound needs a medium to travel, the speed of sound in air, in water, in solids 
· sound produced by vibrations of objects, in loud speakers, detected by their effects on microphone diaphragm and the ear drum; sound waves are longitudinal 
· auditory range of humans and animals. 
· pressure waves transferring energy; use for cleaning and physiotherapy by ultra-sound; waves transferring information for conversion to electrical signals by microphone. 
· the similarities and differences between light waves and waves in matter 
· light waves travelling through a vacuum; speed of light 
· the transmission of light through materials: absorption, diffuse scattering and specular reflection at a surface
· use of ray model to explain imaging in mirrors, the pinhole camera, the refraction of light and action of convex lens in focusing (qualitative); the human eye 
· light transferring energy from source to absorber leading to chemical and electrical effects; photo-sensitive material in the retina and in cameras 
· colours and the different frequencies of light, white light and prisms (qualitative only); differential colour effects in absorption and diffuse reflection.
	· cells as the fundamental unit of living organisms, including how to observe, interpret and record cell structure using a light microscope 
· the functions of the cell wall, cell membrane, cytoplasm, nucleus, vacuole, mitochondria and chloroplasts 
· the similarities and differences between plant and animal cells  
· the role of diffusion in the movement of materials in and between cells 
· the structural adaptations of some unicellular organisms 
· the hierarchical organisation of multicellular organisms: from cells to tissues to organs to systems to organisms
· the structure and functions of the human skeleton, to include support, protection, movement and making blood cells 
· biomechanics – the interaction between skeleton and muscles, including the measurement of force exerted by different muscles 
· the function of muscles and examples of antagonistic muscles

	Solids, Liquid, & Gas States & Changes in states

· the properties of the different states of matter (solid, liquid and gas) in terms of the particle model, including gas pressure 
· changes of state in terms of the particle model.
· mixtures, including dissolving 
· simple techniques for separating mixtures: filtration, evaporation, distillation and chromatography 
· the identification of pure substances.


Atoms, Elements and Compounds


· a simple (Dalton) atomic model 
· differences between atoms, elements and compounds 
· chemical symbols and formulae for elements and compounds 
· the concept of a pure substance 
· conservation of mass changes of state and chemical reactions.

	· heredity as the process by which genetic information is transmitted from one generation to the next 
· a simple model of chromosomes, genes and DNA in heredity, including the part played by Watson, Crick, Wilkins and Franklin in the development of the DNA model 
· differences between species 
· the variation between individuals within a species being continuous or discontinuous, to include measurement and graphical representation of variation 
· the variation between species and between individuals of the same species means some organisms compete more successfully, which can drive natural selection 
· changes in the environment may leave individuals within a species, and some entire species, less well adapted to compete successfully and reproduce, which in turn may lead to extinction
	SOLAR SYSTEM

· gravity force, weight = mass x gravitational field strength (g), on Earth g=10 N/kg, different on other planets and stars; gravity forces between Earth and Moon, and between Earth and Sun (qualitative only) 
· our Sun as a star, other stars in our galaxy, other galaxies 
· the seasons and the Earth’s tilt, day length at different times of year, in different hemispheres 
· the light year as a unit of astronomical distance.

Energy Changes and Transfers

· comparing energy values of different foods (from labels) (kJ) 
· comparing power ratings of appliances in watts (W, kW) 
· comparing amounts of energy transferred (J, kJ, kW hour) 
· domestic fuel bills, fuel use and costs 
· fuels and energy resources.
· energy as a quantity that can be quantified and calculated; the total energy has the same value before and after a change
	Energy Changes and Transfers

· comparing energy values of different foods (from labels) (kJ) 
· comparing power ratings of appliances in watts (W, kW) 
· comparing amounts of energy transferred (J, kJ, kW hour) 
· domestic fuel bills, fuel use and costs 
· fuels and energy resources.
· energy as a quantity that can be quantified and calculated; the total energy has the same value before and after a change

Reproduction
· reproduction in humans (as an example of a mammal), including the structure and function of the male and female reproductive systems, menstrual cycle (without details of hormones), gametes, fertilisation, gestation and birth, to include the effect of maternal lifestyle on the foetus through the placenta 
· reproduction in plants, including flower structure, wind and insect pollination, fertilisation, seed and fruit formation and dispersal, including quantitative investigation of some dispersal mechanisms.
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  Science   Curriculum  Overview   –   Year  7  

Year  7  HT1  HT2  HT3  HT4  HT5  HT6  
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Why this and  why now?  Working scientifically   In this unit students are  introduced to fundamental  concepts in  disciplinary  science and what it means  to think and work like a  scientist. The four strands  are thinking scientifically,  experimental skills and  strategies, analysis and  evidence and scientific  vocabulary, units,   SI   and  nomenclature.   The intent  of this uni t is to introduce  year 7 students to key  skills that scientists need.          Sound, Light and Waves     Students   will have  previously learnt  the basic  ideas of colour, light and  waves at KS2. This topic  provides a bridge to  deepen that knowledge . In  this topic students will  learn; what a wave is, the  different types of waves,  how waves travel, how  waves (light) interacts with  objects , how waves (light)  travels through  objects , Cells into systems     Students will have learnt that  living things depend on the  world to survive and that  living things have  characteristics that  distinguish them from non  living things. In this topic  students will learn ; what are  cells, what are the different  types of cells, what are the  structures & function of cells,   supplying  cells and diffusion  within the body. This  will help  students prepare for KS4  GCSE sc ience topic B1 Cell  Biology  Solids, Liquid, & Gas States  & Changes in states     Students   will have previously  learnt that materials are  change shape depending on  how hot or cold something is.  In this topic students will  learn;   what the difference is  between the different states,  how substances change  states, what occurs during  boiling, evaporation,  condensing and melting, how  this occurs on a molecular  level. This will prepare  students for KS4 GCSE  science topic  C1   Atomic  structure and the periodic  table   & C2  Bonding,  structure, and the properties  of matter     Atoms, Elements and  Compounds     Students will have previously  learnt that materials are  made from single or a  mixture of substances . In this  topic students will learn ;  what an atom is, what is the  difference between an Students have  previously learnt  about different  kinds or  organisms in the  world such as  animals, plants,  fungi and  bacteria. Students  have also learnt  about fossils and  how they show us  what organisms  looked like in the  past. In this topic  and that  organis ms that a  poorly adapted go  extinct. In this  topic students will  learn; how things  are varied  between the same  species, what  continuous and   SOLAR SYSTEM   Students will have  learnt about the  movement of the  earth, and other  planets, relative to  the sun in the solar  system. They will  have used the idea of  the Earth’s rotation to  explain day and night  and the apparent  movement of the sun  across the sky. In thi s  topic students will  learn; what is gravity  and how to calculate  weight in places with  different gravities,  the phases of the  moon, how the sun is Energy Changes  and Transfers     Students will have  learnt that energy is  something needed to  make things happen.  In this topic students  will learn; what is  energy, what the  conservation of  energy is, what  energy transfers are  and how they take  place, to compare  the different energy  value s of different  substances, how to  find the cost of  energy and how to  find work done. This  will give them a good  basic understanding  of energy which  will  prepare them for KS4 

