
 



 KS3 

Critical Knowledge and Skills  

Y9 KS3 / KS4 

Critical Knowledge and Skills 

KS4 

Critical Knowledge and Skills 

7 8 9 10 11 

Retention  7.1 Ecosystems  

Food webs  

Flower reproduction  

7.2 Earth  

Structure of the Earth  

Rock Cycle  

Stars and Galaxies  

7.3 Energy  

Generating energy 

Cost of energy  

Types of energy  

7.4 Electromagnets 

Circuits  

Static electricity  

7.5 Matter 

Particles  

Separation techniques  

7.6 Organisation  

Role of skeleton 

Cells  

7.7 Forces: 

Speed calculations and 

graphs  

Force diagrams  

Mass and Gravity  

7.8 Genetics  

Variation 

Human reproduction  

7.9 Reactions 

Acids and Alkalis  

Reactions of Metals 7.10 

Waves 

Sound Light  

  

All Y7 topics will be 

reviewed at the start of 

the corresponding Y8 

topic to plug any 

existing gaps  

8.1 Earth  

Global Warming  

Atmosphere  

8.2 Organisation   

Breathing Digestion 

Lifestyle  

8.3 Electromagnets 

Magnets  

Electromagnets  

8.4 Waves 

Ultrasound EM spectrum  

Speakers  

8.5 Matter 

Periodic table  

Composite materials  

Polymers  

8.6 Ecosystems  

Respiration  

Photosynthesis  

8.7 Energy  

Force multipliers 

Thermal energy  

8.8 Reactions 

Exo/Endo reactions  

Combustion  

Decomposition  

8.9 Genetics 

Natural Selection  

DNA Genetic diagrams  

8.10 Forces  

Balanced forces 

Terminal velocity  

Pressure  

KS3 Reactions 

Exo/Endo reactions, Combustion, Decomposition  

8.9 Genetics 

Natural Selection, DNA, Genetic diagrams 

8.10 Forces  

Balanced forces, Terminal velocity, Pressure  

Energy 1 & 2 

Energy stores within systems and ways of reducing 

energy usage. Includes energy calculations 

Particle model of matter 

Using models, particle model, to predict behaviour of 

materials and the application of these. 

Electricity 1 

Electric charge, electrical circuits and practical 

implications and uses.  

Atomic Structure (radioactivity) 

Ionising radiation and its effects and used. 

Atomic structure and Periodic table 1& 2 

Looking at different atoms chemical and physical 

properties and explaining these properties in terms 

of the atomic structure of the elements 

Bonding and structure 

Using structure and bonding to explain physical and 

chemical properties of materials. 

Chemical changes 

Understanding chemical changes and knowing about 

these different chemical changes so that we can 

begin to predict exactly what new substances would 

be formed (not electrolysis) 

Chemical analysis 

Using quantitative tests to detect specific chemicals. 

Cell biology 

life processes depend on molecules whose structure 

is related to their function 

Organisation 1, 2 & 3 

the fundamental units of living organisms are cells, 

which may be part of highly adapted structures 

including tissues, organs and organ systems, enabling 

living processes to be performed effectively 

Infection and response 

Electricity 1&2 

Electric charge, electrical circuits and practical implications and uses.  

Waves 

Wave properties and behaviour and the applications to modern 

technologies 

Forces 1&2 

Looking at cause and effect in explaining links between force and 

acceleration. Application of their use in everyday life. 

Quantitative Chemistry 

Quantitative analysis to determine the formulae of compounds and 

equations for reactions.  

Energy changes 

Describe and understand the energy changes that occur in chemical 

reactions 

Organic Chemistry 

Chemistry of carbon compounds in crude oil. Comparison of alkanes and 

alkenes. 

Chemistry and the atmosphere 

History and present-day changes in the atmosphere including man-made 

and natural cycles. 

Chemical changes 

Understanding chemical changes and knowing about these different 

chemical changes so that we can begin to predict exactly what new 

substances would be formed (Recap & electrolysis) 

Bioenergetics 

life on Earth is dependent on photosynthesis in which green plants and 

algae trap light from the Sun to fix carbon dioxide and combine it with 

hydrogen from water to make organic compounds and oxygen 

Organic compounds are used as fuels in cellular respiration to allow the 

other chemical reactions necessary for life 

Homeostasis and response 1&2 

Structure and function of the nervous system and the hormonal system. 

Inheritance, variation, and evolution 1 

Living organisms are interdependent and show adaptations to their 

environment  

The characteristics of a living organism are influenced by its genome and 

its interaction with the environment 

Evolution occurs by a process of natural selection and accounts both for 

biodiversity and how organisms are all related to varying degrees. 

 

Forces 1&2 

Looking at cause and effect in 

explaining links between force and 

acceleration. Application of their use in 

everyday life.  

Magnetism and electromagnetism 

Electromagnetic effects and use in a 

wide variety of devices. 

Rate and extent of chemical change 

Looking at the rates of chemical 

reactions and identifying variables that 

alter the rate. Using calculations in 

relation to rates and forming links with 

how this knowledge is used in industry. 

Using resources 

The Earth’s natural resources, how they 

are used and the impact on the 

environment. 

Ecology  

Living organisms may form populations 

of single species, communities of many 

species and ecosystems, interacting 

with each other, with the environment 

and with humans in many ways. 

The chemicals in ecosystems are 

continually cycling through the natural 

world 

Inheritance, variation, and evolution 2 

(review) 

Living organisms are interdependent 

and show adaptations to their 

environment  

The characteristics of a living organism 

are influenced by its genome and its 

interaction with the environment 

Evolution occurs by a process of natural 

selection and accounts both for 

biodiversity and how organisms are all 

related to varying degrees. 

 

Paper 1 & 2 preparation 



 

Pathogens causing infectious disease and how our 

immune system is triggered to fight and prevent 

disease. 



Skills  Analyse  

Introduce calculating the 

mean  

Presenting data simply  

Drawing simple 

conclusions  

Recognise outliers  

 

Communicate  

Extended writing of 

ideas  

Record observations  

Start making opinions  

 

 

Enquire  

Introduce variables  

Introduce practical 

planning  

Ask scientific questions  

Test hypothesis  

 

 

Solve  

Identify risks  

Utilise theories  

Identify sources 

Analyse  

Recognise patterns from 

graphs/tables  

Manipulate data  

Outline limitations to data 

Consider explanations for 

conclusions    

Communicate  

Extended writing of ideas  

Record observations  

Give justified opinions  

Critically evaluate scientific 

claims  

Enquire  

Plan practicals to investigate 

different ideas  

Ask scientific questions  

Test hypothesis  

Outline the need for a large 

sample size  

Solve  

Identify risks and how to solve 

them  

Review the effectiveness of 

theories  

Identify sources 

1 Development of scientific thinking (Y9-11) 
 
WS 1.1 Understand how scientific methods and theories develop over time. 

WS 1.2 Use a variety of models such as representational, spatial, descriptive, 

computational, and mathematical to solve problems, make predictions and 

to develop scientific explanations and understanding of familiar and 

unfamiliar facts. 

WS 1.3 Appreciate the power and limitations of science and consider any 

ethical issues, which may arise. 

WS 1.4 Explain every day and technological applications of science; evaluate 

associated personal, social, economic and environmental implications; and 

make decisions based on the evaluation of evidence and arguments. 

WS 1.5 Evaluate risks both in practical science and in the wider societal 

context, including perception of risk in relation to data and consequences. 

WS 1.6 Recognise the importance of peer review of results and of 

communicating results to a range of audiences. 

2 Experimental skills and strategies (Y9-11) 
 

WS 2.1 Use scientific theories and explanations to develop hypotheses. 

WS 2.2 Plan experiments or devise procedures to make observations, produce or 

characterise a substance, test hypotheses, check data or explore phenomena. 

WS 2.3 Apply a knowledge of a range of techniques, instruments, apparatus, and 

materials to select those appropriate to the experiment. 

WS 2.4 Carry out experiments appropriately having due regard for the correct 

manipulation of apparatus, the accuracy of measurements and health and safety 

considerations. 

WS 2.5 Recognise when to apply a knowledge of sampling techniques to ensure any 

samples collected are representative. 

WS 2.6 Make and record observations and measurements using a range of 

apparatus and methods. 

WS 2.7 Evaluate methods and suggest possible improvements and further 

investigations. 

 

 

3 Analysis and evaluation 
 
WS 3.1 Presenting observations and other data using appropriate methods. 

WS 3.2 Translating data from one form to another. 

WS 3.3 Carrying out and represent mathematical and statistical analysis. 

WS 3.4 Representing distributions of results and make estimations of 

uncertainty.  

WS 3.5 Interpreting observations and other data (presented in verbal, 

diagrammatic, graphical, symbolic or numerical form), including identifying 

patterns and trends, making inferences and drawing conclusions. 

WS 3.6 Presenting reasoned explanations including relating data to 

hypotheses. 

WS 3.7 Being objective, evaluating data in terms of accuracy, precision, 

repeatability and reproducibility and identifying potential sources of random 

and systematic error. 

WS 3.8 Communicating the scientific rationale for investigations, methods 

used, findings and reasoned conclusions 

 

 

 

 

 

 

 

 

 

4 Scientific vocabulary, quantities, units, symbols and 

nomenclature 

 
WS 4.1 Use scientific vocabulary, terminology and definitions. 

WS 4.2 Recognise the importance of scientific quantities and understand how they 

are determined. 

WS 4.3 Use SI units (e.g. kg, g, mg; km, m, mm; kJ, J) and IUPAC chemical 

nomenclature unless inappropriate. 

WS 4.4 Use prefixes and powers of ten for orders of magnitude (e.g. tera, giga, 

mega, kilo, centi, milli, micro and nano). 

WS 4.5 Interconvert units. 

WS 4.6 Use an appropriate number of significant figures in calculation. 



 

Challenge  Presenting data in 

appropriate forms 

Making predictions  

Explaining data  

Manipulating formulae  

Using models to explain 

concepts   

Selecting appropriate 

equipment  

Analysing data  

Choosing appropriate degrees of 

accuracy  

Chemical formulae and equations  

Extended writing questions  

Using scientific vocabulary  

Building confidence in 

difficult/challenging situations 

through oracy/ collaborative 

learning 

Evaluating claims and theories  

Order of magnitude calculations 

Explain how structure relates to function of living things 

Express answers in standard form 

Use models and analogies to develop explanations and limitations to these 

models 

Understand how scientific methods and theories develop over time 

Explaining graphs involving 2 or 3 factors 

Analyse data from graphs 

Inverse proportion / inverse square law 

Change the subject of an equation 

Determine the slope and intercept of a linear graph 

Calculating rate of change using tangents 

Extract and Interpret data from a variety of forms and contexts 

 

Understanding of peer reviews leading to improved knowledge, procedures and 

models 

Evaluate practical risks of procedures e.g. therapeutic cloning 

Evaluate information 

Using predictions and explaining how testing predictions supports / refutes 

scientific ideas 

Visualise and represent 2D and 3D forms 

Using half equations 

Translate information between graphical and numerical form 

Recall and apply equations and use multiple equations within one examination 

question 

Using key scientific terminology to improve quality of written work 

Using hexagons and solo taxonomy to create links in knowledge 

Solo taxonomy to create complex mark schemes to questions 

 

 

Strengths  

- A fluent and coherent KS3 curriculum that mirrors the expectation at GCSE.  

- GCSE curriculum which has intervention time built in to enable retention of key knowledge 

- A varied and accessible curriculum that offers challenge throughout. 

- Fully embedded diagnostic assessments in schemes to enable staff and students to identify and intervene with weak areas  

- A spiral approach to KS3 and KS4 whereby mastery is expected.  

 

 

Areas to develop 

- Further develop effective question to enhance student progress 

- Further collaboration with other key subjects to cross map curriculum and key skills 

 

 


