Science for Learning
KS3 Science Curriculum
KS3 National Curriculum guidance:
Through the content across all three disciplines, pupils should be taught to:
Scientific attitudes
· pay attention to objectivity and concern for accuracy, precision, repeatability and reproducibility
· understand that scientific methods and theories develop as earlier explanations are modified to take account of new evidence and ideas, together with the importance of publishing results and peer review
· evaluate risks

Experimental skills and investigations

· ask questions and develop a line of enquiry based on observations of the real world, alongside prior knowledge and experience
· make predictions using scientific knowledge and understanding
· select, plan and carry out the most appropriate types of scientific enquiries to test predictions, including identifying independent, dependent and control variables
· use appropriate techniques, apparatus, and materials during fieldwork and laboratory work, paying attention to health and safety
· make and record observations and measurements using a range of methods for different investigations; and evaluate the reliability of methods and suggest possible improvements
· apply sampling technique

Analysis and evaluation
· apply mathematical concepts and calculate results
· present observations and data using appropriate methods, including tables and graphs
· interpret observations and data, including identifying patterns and using observations, measurements and data to draw conclusions
· present reasoned explanations, including explaining data in relation to predictions and hypotheses
· evaluate data, showing awareness of potential sources of random and systematic error
· identify further questions arising from their result

Measurement
· understand and use SI units and IUPAC (International Union of Pure and Applied Chemistry) chemical nomenclature
· use and derive simple equations and carry out appropriate calculations
· undertake basic data analysis including simple statistical techniques
	Term
	Topic
	Year 7
	Year 8
	Year 9

	Autumn 1
	Biology
	Cells
I can: 
· identify cells as the fundamental unit of living organisms, 
· identify a cell using a microscope
· identify the cell wall and nucleus in animal cells
· Identify the nucleus, cell membrane, cell wall and chloroplasts in plant cells 
· explore the similarities and differences between plant and animal cells
· explore the structural adaptations of some unicellular organisms e.g. bacteria

Activities: 
· Investigation - Onion Cell under a microscope
· Draw and label animal and plant cells
· Explore preprepared slides on normal and digital microscopes.





	Skeletal, muscular and respiratory systems
I can:
· Describe the structure and functions of the human skeleton, to include support, protection and movement
· Explore the interaction between skeleton and muscles
· describe the movement and function of different muscles 
· describe the structure and functions of respiration in humans
· explore the mechanism of breathing to move air in and out of the lungs
· describe the impact of exercise, asthma and smoking on the respiratory system

Activities: 
· Labelling common muscles and bones on a life size model/drawing
· Investigation – explore lung capacity by measuring different peoples
· Create healthcare posters about the impact of exercise and smoking 
· Build model skeletons

	Photosynthesis and Respiration
I can: 
· Describe the purpose and process of photosynthesis
· the adaptations of leaves for photosynthesis
· describe that all living things require respiration 
· Describe the difference in respiration between plants and animals 
· the role of leaf stomata in gas exchange in plants
· describe the gas exchange equations in humans and plants
 
Activities: 
· Explore the chemical processes of respiration in plants and the importance of O2 and CO2 to our ecosystem
· Details labelling of plant diagrams including functions
· Investigation – Leaves under a microscope




	Autumn 2
	Chemistry
	States of matter and Pure and impure substances 
I can: 
· Describe the concept of a pure substance
· Explore mixtures, including dissolving
· Use simple techniques for separating mixtures: filtration, evaporation and distillation 
· Explore the process and reasons for the identification of pure substances

Activities:
· Filtering solutions using different materials 
· Investigation – dissolve a solid and then recover it via evaporation
· Investigation – will it dissolve in water or not? 










	Atoms, elements and compounds
I can: 
· Recognise a simple (Dalton) atomic model
· Explore the differences between atoms, elements and compounds
· Recognise chemical symbols and the periodic table
· investigate changes of state and chemical reactions

Activities:
· Build a basic model to represent an atom (Nucleus with protos and neutrons and electrons around the edge) 
· Sort pictures and descriptions into atoms, elements and compounds
· Find online, print and laminate periodic tables
· Periodic table bingo (who can find an element first)
· Investigation – simple reactions e.g. baking soda and vinegar, coke and mentos etc





	The Periodic Table 
I can: 
· Identify the varying physical and chemical properties of different elements
· Recognise the periodic table: periods and groups; metals and non-metals
· Describe that patterns in reactions can be predicted with reference to the periodic table
· Explore the properties of metals and non-metals

Activities:
· Colour in my own periodic table to identify metals and non-metals
· Sort elements into metals and non-metals based on properties
· Identify the group, period and metal/non-metal of an element using a periodic table.
· Investigation – is it a metal? Test using basic properties, magnetic and conductivity.   

	Spring 1
	Physics

	Motion and forces
I can: 
· Describe forces as pushes or pulls, arising from the interaction between 2 objects
· Use force arrows in diagrams, showing balanced and unbalanced forces
· Explore forces: 
· deforming objects; stretching and squashing (e.g. springs) 
· rubbing and friction between surfaces 
· pushing things out of the way; resistance to motion of air and water
· Describe non-contact forces: gravity, forces between magnets, and forces due to static electricity
· Describe forces being needed to cause objects to stop or start moving, or to change their speed or direction 

Activities:
· Investigation - Measure the force of gravity on weights
· Investigation – air or water resistance of different shapes
· Draw simple force diagrams
· Identify which direction something will move based on force arrows
	Sound Waves
I can: 
· Explore the frequencies of sound waves, measured in hertz (Hz); echoes, reflection and absorption of sound
· Describe that sound needs a medium to travel as it travels as vibrations 
· Investigate sound produced by vibrations of objects
· Understand our ear drum vibrates to allow us to hear
· Explore the auditory range of humans and animals

Activities:
· Investigation – what is my hearing age (online test)? 
· Identify which animals hear better or worse, explore why
· Investigation – Make dixie cups, try different materials
· Measure the frequency of different sounds 
· Explore the sounds made by different instruments e.g. a guitar as you make the guitar string shorter 
	Energy 
I can: 
· Describe that energy cannot be created or destroyed, only transferred.
· Understand that energy can be measured.  
· Identify the energy values of different foods (from labels) (kJ)
· Compare power ratings of appliances in watts (W, kW)
· Explore the amounts of energy transferred (J, kJ, kW hour)
· Investigate domestic fuel bills, fuel use and costs
· Identify and describe fuels and energy resources

Activities:
· Investigation – Calculate the calories (and therefore Kj) of simple meals
· Create Cycles of energy, where it comes and goes
· Investigation – Discover the most and least efficient appliances 
· Research fuels and energy resources, create posters or PPTs with pros and cons
· Complete energy transfer diagrams/equations






	Spring 2
	Biology
	Nutrition and Digestion
I can: 
· Identify the content of a healthy human diet: carbohydrates, fats and oils, proteins, vitamins, minerals, fibre and water
· Describe the consequences of imbalances in the diet, including obesity, starvation and deficiency diseases
· Identify and describe the human digestive system, including adaptations to function and how the digestive system digests food 
· Explore the importance of bacteria in the human digestive system

Activities
· Link to Food Tech – Eatwell plate activities
· Map foods journey through the body
· Investigation – Identify the contents of common foods
· Make a model digestive system
	Environment and Ecosystems 
I can: 
· Describe the interdependence of organisms in an ecosystem, including food webs and insect pollinated crops
· Explore the importance of plant reproduction through insect pollination in human food security
· Investigate how organisms affect, and are affected by, their environment, 

Activities
· Make food webs identifying the produces and consumers. 
· Research the effects of introducing animals into a new ecosystem 
· Match animals to their food chains and environments
· Research the effects of over farming, GM crops and the Bee population.





	Inheritance, chromosomes, DNA and genes
I can: 
· Describe that genetic information is transmitted from one generation to the next
· Draw and label a simple model of chromosomes, genes and DNA 
· Identify differences between species, specifically in relation to their environment.
· Explore the variation between individuals within a species 
· Describe natural selection - variation meaning some organisms compete more successfully
· Describe extinction and changes in the environment which may leave species less well adapted
· Investigate the importance of Biodiversity. 

Activities
· Investigation – the eye colours in the class/school and how this represents biodiversity 
· Investigation – inherited traits from parents and differences between siblings
· Make DNA models
· Draw DNA, into Genes, into Chromosomes


	Summer 1
	Chemistry
	Earth and Atmosphere
I can: 
· Identify the structure and composition of the Earth
· Explore the rock cycle and the formation of igneous, sedimentary and metamorphic rocks
· Describe the Earth as a source of limited resources and the efficacy of recycling
· Investigate the composition of the atmosphere.
· Describe the production of carbon dioxide by human activity and the impact on climate.

Activities
· Investigation – identifying different rocks based on their properties
· Research the changes to the climate based on human activity
· Match human activities to their effect on the environment
· Draw and label a model of the earths structure
· Made a model earth with a cross section to the core


	States of matter
I can: 
· Describe/draw the different states of matter (solid, liquid and gas) in terms of the particle model, 
· Identify changes of state in terms of the particle model
· Name the different changes of state. 
· Understand that changes of state are as a result of temperature and pressure

Activities:
· Draw and label the 3 states of matter in terms of particles 
· Investigation – homemade lava lamps


	Chemical Reactions
I can: 
· chemical reactions as the rearrangement of atoms
· relate a chemical reaction to its formulae and equation
· describe an exothermic and endo thermic reaction
· defining acids and alkalis in terms of neutralisation reactions
· recognise the pH scale for measuring acidity/alkalinity; and indicators
· describe what catalysts do

Activities:
· Investigation - Measure the pH of different common solutions e.g. toothpaste, vinegar, lemon juice etc
· Elephant toothpaste – Exothermic reaction
· Identify exothermic and endothermic reactions as either producing or requiring heat
· Sort common solutions as acid or alkali 
· Draw chemical reactions 


	Summer 2
	Physics 
	Matter and Space
I can:
· Describe gravity as a force on earth and is different on different planets
· Recognise our sun as a star, other stars in our galaxy, other galaxies
· Investigate the seasons and the Earth’s tilt, day length at different times of year, in different hemispheres
· Identify the light year as a unit of astronomical distance

Activities
· Investigation – the position of the sun throughout the day 
·  Investigation – the position of the moon throughout the month
· Research how long it would take to travel the solar system and to different stars at the speed of light
· Make models of the solar system


	Light waves
I can:
· Describe light waves travelling through a vacuum; speed of light
· Explore the transmission of light through materials: absorption and diffusion
· Explore the journey of light in mirrors, convex lenses, prisms etc
· Investigate light transferring energy from source to absorber, leading to chemical and electrical effects; e.g. photosensitive material in the retina and in cameras
· Explore colours and the different frequencies of light, white light and prisms 

Activities
· Investigation – reversing arrows in water
· Investigation – lasers travelling through jelly/gelatine
· Splitting light through a prism
· Research how we can transfer energy via light

	Electricity and Magnetism
I can: 
· Describe electric current, measured in amperes, in circuits, series and parallel circuits and current as flow of charge
· potential difference, measured in volts, battery and bulb ratings; 
· Differences in resistance between conducting and insulating components 
· Describe positive and negative charges
· investigate the idea of electric field, forces acting across the space between objects not in contact
· Identify and describe magnetic poles, attraction and repulsion
· Explore earth’s magnetism, compass and navigation
· Explore the magnetic effect of a current and electromagnets

Activities
· Investigation – make a functioning circuit including voltmeters
· Investigation – strengths of different magnets
· Use compasses to navigate an area using earths magnetism
· Research electric fields and their uses 



