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Science Curriculum Overview – Year 9
	Year 9
	HT1
	HT2
	HT3
	HT4
	HT5
	HT6

	subject
	Topic 
	· Plant Nutrition and Photosynthesis

· Breathing and respiration
	· Electricity & Electromagnetism
· Acids and Bases

	· Acids and Bases
· Materials

	· Bronze CREST Award

AQA GCSE Combined Science Trilogy
B1 Cell Biology
	 C8 Atomic Structure and the periodic Table 
	P18 Energy 

	
	Why this and why now?
	Plant Nutrition and Photosynthesis – Students have already covered the basics of plant growth at KS2 and the how plants work on a Cellular level in Year 7. Students will now be combining their prior knowledge of both to apply it to how plants grow and the methods that they use

Breathing and respiration - Students have already covered different bodily functions such as digestion and skeletal & muscular systems and covered the need to breath as part of KS2. Students will build upon this to understand how breathing and respiration works within the body
	Electricity & Electromagnetism- The topic comes up in the second physics unit of KS4 and is well known for being an area of weakness for students. Due to its difficulty to be visualised by students (due to the size of electrons etc) this is taught later so students can build up the key mathematic and logistical skills to deal with the concepts whilst being able to link it to KS4 in a years time.

Acids and Bases  - Builds upon students basic understanding of acids and alkalis in KS2 and links strongly to KS4 in a years time making it best for securing knowledge

	Acids and Bases - Builds upon students basic understanding of acids and alkalis in KS2 and links strongly to KS4 in a years time making it best for securing knowledge.

Materials – Students have previously learnt that there are many different materials in the world that are used for different things based on their properties. Students will also have learnt that different substance will react differently depending on what they mix with. In this topic students will learn; what the reactivity series is, the order of metals and carbon, what a metal oxide is and how industry uses carbon to extracted metals, the properties of polymers (plastics), the properties of ceramic, composites and alloys and their use in everyday life. This will prepare them for KS4 GCSE science where they develop their understanding of chemical changes in C11 Chemical changes and C17 using resources.

	Bronze CREST Award – Students have acquired enough working scientifically skills to apply them to this National Programme. This allows students to take advantage of what they have learnt to build the best profile to submit to the CREST body.

B1 Cell Biology - Cells are the basic unit of all forms of life. Builds on Y7 Cells into systems and forms the building blocks for other GCSE Biology topics eg B2 Organisation & B6 Inheritance, variation and evolution
	 C8 Atomic Structure and the periodic Table

The periodic table provides chemists with a structured organisation of the known chemical elements from which they can make sense of their physical and chemical properties.   Builds on Y7 Atoms, elements and compounds, Y8 periodic table, lays foundation for GCSE Chemistry topics
	P18 Energy
.
Builds on Y7 energy change and transfers provides foundation for GCSE physics

	
	What is the essential knowledge that needs to be remembered?
	Plant Nutrition and Photosynthesis - Chemical reactions that make and break down substances take place all the time in living cells. Photosynthesis and cellular respiration are important chemical processes in living cells. 

Plants do not take in food. Instead, they make carbohydrate inside their cells, which is their only source of food. Plants are called producers because they make their own food. A chemical process called photosynthesis in plant cells makes the carbohydrate food, and also makes oxygen as a waste product. Photosynthesis requires light, water and carbon dioxide. Photosynthesis can be modelled very simply using a summary of the inputs and outputs. Photosynthesis takes place in chloroplasts inside cells in parts of a plant such as the leaves. Plants use the carbohydrate food made by photosynthesis to make other substances for growth and they also use it as a fuel. Although plants do not take in food, they do take in non-food substances, such as water and carbon dioxide for photosynthesis, and minerals that the plant cannot make. Plants are the source of the food that is transferred through food chains.

Breathing and respiration - Chemical reactions that make and break down substances take place all the time in living cells. Photosynthesis and cellular respiration are important chemical processes in living cells.
 
All living organisms require energy for life processes. The energy is provided by a chemical process called cellular respiration that takes place in cells. One type of cellular respiration is aerobic – it uses oxygen and glucose from carbohydrate food as fuel. This process breaks down the glucose, and makes carbon dioxide and water as waste products. It takes place in the cytoplasm and mitochondria inside plant and animal cells. Cellular respiration can be modelled very simply using a summary of the inputs and outputs of the process.
	Electricity & Electromagnetism – What the definition of current, potential difference and resistance are. Key equations such as V=IR. Finding current and Potential difference in series and parallel circuits. That static electricity is caused by the accumulation of electrons in materials that have rubbed together, what is electromagnetism and how is it different to permeant magnets, how to increase the strength of an electromagnet

Acids and Bases  - Acids and alkalis are solutions commonly used in chemical reactions, including the making of salts. An indicator can be used to identify a solution as an acid or alkali. Universal indicator or a pH meter provide information on the pH of the solution.

	Acids and Bases - Acids and alkalis are solutions commonly used in chemical reactions, including the making of salts. An indicator can be used to identify a solution as an acid or alkali. Universal indicator or a pH meter provide information on the pH of the solution.

Materials – the order of the materials in the reactivity series, how carbon can be used to extract metals from ores in the ground, the properties of different types of materials (polymers, ceramics and composites)

	Bronze CREST Award – Application of working scientically skills

B1 Cell Biology - how structural differences between types of cells enables them to perform specific functions within the organism. These differences in cells are controlled by genes in the nucleus. For an organism to grow, cells must divide by mitosis producing two new identical cells. If cells are isolated at an early stage of growth before they have become too specialised, they can retain their ability to grow into a range of different types of cells. This phenomenon has led to the development of stem cell technology. This is a new branch of medicine that allows doctors to repair damaged organs by growing new tissue from stem cells.
	C8 Atomic Structure and the periodic Table

The historical development of the periodic table and models of atomic structure provide good examples of how scientific ideas and explanations develop over time as new evidence emerges. The arrangement of elements in the modern periodic table can be explained in terms of atomic structure which provides evidence for the model of a nuclear atom with electrons in energy levels

Working Scientifically 
Use models 
Understand how theories develop over time 
Consider peer review and communicating science
	P18 Energy


Energy stores and systems Changes in energy 
Conservation and dissipation of energy 
National and global energy resources 


	
	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.
	This will be assessed using the CREST booklet and CREST criteria

B1 Cell Biology 
· End of unit test on recent learning, in class, GCSE style questions. 30 mins

	C8 Atomic Structure and the periodic Table

· End of unit test on recent learning, in class, GCSE style questions. 30 mins

	P18 Energy

· End of unit test on recent learning, in class, GCSE style questions. 30 mins


	
	What should the end point look like?
	Plant Nutrition and Photosynthesis
Students can explain what nutrients plants need to grow and how they help plants to carry out life processes
Students can explain what photosynthesis is and the mechanics of how it works
Students can explain how plants are adapted to maximise photosynthesis
Students can explain how plants are adapted to maximise gas exchange

Breathing and respiration
Students can identify parts of the respiratory system and their functions
Students can explain what respiration is and the uses in respiration
Students can explain how the respiratory system is adapted to maximise respiration.
Students can perform experiments to estimate lung volume
Students can explain the difference between aerobic and anaerobic respiration.
Students can explain fermentation and the uses of anaerobic respiration in industry

	Electricity and Electromagnetism
Students can explain what an electric circuit is and how electric circuits are represented using circuit symbols and specific circuit diagrams
Students can explain what electric current is and what happens to electric current in a series & parallel circuit
Students can explain what voltage (Potential Difference) is and what happens to voltage in a series & parallel circuit
Students can explain what resistance is and how it links to Ohms Law
Students can explain what static electricity is and how it is caused
Students can describe what a magnetic field and how magnetic fields interact
Students can explain what electromagnetism is and how it is different to normal magnetic fields
Students can identify and analyse the factors that affect the strength of electromagnetism. 
Students can identify and explain the uses of electromagnets in the modern world  


Acids and Bases 
Students can; recall how to write word equations; recall how to write chemical formulae.
Students can explain what the difference is between an Acid, base & Alkali
Students can perform a Practical to investigate the how the Ph Scale & Universal Indicator works
Students can explain how what happens when Acids react with metals
Students can explain the difference between a metal and non-metal oxide
Students can explain how neutralisation works
Students can explain what happens when acids react with metal carbonates and represent them in a chemical equation
Students can explain how acid rain is formed and how it causes erosion

	Acids and Bases 
Students can; recall how to write word equations; recall how to write chemical formulae.
Students can explain what the difference is between an Acid, base & Alkali
Students can perform a Practical to investigate the how the Ph Scale & Universal Indicator works
Students can explain how what happens when Acids react with metals
Students can explain the difference between a metal and non-metal oxide
Students can explain how neutralisation works
Students can explain what happens when acids react with metal carbonates and represent them in a chemical equation
Students can explain how acid rain is formed and how it causes erosion

Materials
Students can; recall [based on evidence] the uses for different materials such as wood, metals and plastics, recall how materials can be grouped based on their properties such as hardness, solubility, transparency, conductivity (electrical and thermal).
Students can explain what the reactivity series is and explain the order of metals and carbon within it [displacement reaction demo]
Students can explain what a metal oxide is and how carbon can used to extract metals from metal oxides
Students can explain what a polymer (plastic) is, its function and some properties of different polymers.
Students can explain what the difference is between a ceramic, composite & alloy, their functions and some of their properties
	Students Design and make project to identify what makes the best cup of tea using working scientific skills

B1 Cell Biology
Students will be able to;
· describe structure of, compare and demonstrate understanding of size and scale eukaryotes and prokaryotes
· explain how the main sub-cellular structures are related to their functions.
· Use estimations in judging relative size of subcellular structures 
· Use a light microscope to observe and draw plant and animal cells (RP)
· Explain how cells are specialised for a particular function
· Explain importance of cell differentiation
· Describe how microscopy techniques have developed over time
· Calculate magnification, real size and image size
· Describe content of nucleus
· Describe stages in cell division (mitosis) and cell cycle
· Describe function of stem cells and cell differentiation in human cells and plant tissues
· Discuss use of stem cells
· Define and identify transport in cells to include; diffusion. Osmosis and active transport
· Investigate the effect of a range of concentrations of salt or sugar solutions on mass of plant tissue (RP)
	C8 Atomic Structure and the periodic Table
Students will be able to:
· Describe an atom, an element, a compound and a mixture 
· Represent some chemical reactions by word and symbol equations
· Describe and carry out separation process to include; filtration, crystallisation, simple distillation, fractional distillation and chromatography.
· Describe the development of the model of the atom and the evidence which supports it 
· Identify the relative electrical charges of subatomic particle 
· Demonstrate understanding of size and mass of atoms
· Calculate relative atomic mass of an element
· State the electronic structure for the first 20 elements
· Use a periodic table
· Describe the development of the periodic table
· Compare metals and non-metals 
· Describe properties of group 0, 1 & 7 elements and use to explain position in periodic table and make predictions on reactivity 
	P18 Energy
Students will be able to:
· Describe energy stores and transfers  in a system for common situations
· Calculate the kinetic energy of a moving object
· Calculate elastic potential energy 
· Calculate gravitational potential energy 
· Define and  calculate specific heat capacity
· Carry out an investigation to determine the SHC of a material (RP)
· Define and calculate power
· State conservation of energy, 
· Identify how energy can be ‘wasted’
· Explain ways of reducing unwanted energy transfers
· Calculate efficiency 
· Identify and compare renewable and non-renewable energy resources to include consideration of environmental, political, social, ethical and economic issues.


	
	How does it cover the NC
	Breathing and respiration
· the reactants in, and products of, photosynthesis, and a word summary for photosynthesis 
· the dependence of almost all life on Earth on the ability of photosynthetic organisms, such as plants and algae, to use sunlight in photosynthesis to build organic molecules that are an essential energy store and to maintain levels of oxygen and carbon dioxide in the atmosphere 
· the adaptations of leaves for photosynthesis.
· the role of leaf stomata in gas exchange in plants.
Plant Nutrition and Photosynthesis
· aerobic and anaerobic respiration in living organisms, including the breakdown of organic molecules to enable all the other chemical processes necessary for life 
· a word summary for aerobic respiration 
· the process of anaerobic respiration in humans and micro-organisms, including fermentation, and a word summary for anaerobic respiration 
· the differences between aerobic and anaerobic respiration in terms of the reactants, the products formed and the implications for the organism.
· the structure and functions of the gas exchange system in humans, including adaptations to function 
· the mechanism of breathing to move air in and out of the lungs, using a pressure model to explain the movement of gases, including simple measurements of lung volume
· the impact of exercise, asthma and smoking on the human gas exchange system


	Current electricity 
· electric current, measured in amperes, in circuits, series and parallel circuits, currents add where branches meet and current as flow of charge 
· potential difference, measured in volts, battery and bulb ratings; resistance, measured in ohms, as the ratio of potential difference (p.d.) to current 
· differences in resistance between conducting and insulating components (quantitative). 
Static electricity 
· separation of positive or negative charges when objects are rubbed together: transfer of electrons, forces between charged objects 
· the idea of electric field, forces acting across the space between objects not in contact. 
Magnetism 
· magnetic poles, attraction and repulsion 
· magnetic fields by plotting with compass, representation by field lines 
· Earth’s magnetism, compass and navigation 
· the magnetic effect of a current, electromagnets, D.C. motors (principles only).
Acids and Bases
· defining acids and alkalis in terms of neutralisation reactions 
· the pH scale for measuring acidity/alkalinity; and indicators 
· reactions of acids with metals to produce a salt plus hydrogen 
· reactions of acids with alkalis to produce a salt plus water
	Acids and Bases
· defining acids and alkalis in terms of neutralisation reactions 
· the pH scale for measuring acidity/alkalinity; and indicators 
· reactions of acids with metals to produce a salt plus hydrogen 
· reactions of acids with alkalis to produce a salt plus water

Materials
· the order of metals and carbon in the reactivity series 
· The use of carbon in obtaining metals from metal oxides 
· properties of ceramics, polymers and composites (qualitative).
	· 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.
· 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, where appropriate 
· 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 techniques.
· 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 results.
B1 Cell Biology
· cells as the basic structural unit of all organisms; adaptations of cells related to their functions; the main sub-cellular structures of eukaryotic and prokaryotic cells 
· stem cells in animals and meristems in plants Science 
· Enzymes
· factors affecting the rate of enzymatic reactions
· he importance of cellular respiration; the processes of aerobic and anaerobic respiration
· carbohydrates, proteins, nucleic acids and lipids as key biological molecules
	C8 Atomic Structure and the periodic Table

· a simple model of the atom consisting of the nucleus and electrons, relative atomic mass, electronic charge and isotopes 
· the number of particles in a given mass of a substance
· the modern Periodic Table, showing elements arranged in order of atomic number
· position of elements in the Periodic Table in relation to their atomic structure and arrangement of outer electrons
· properties and trends in properties of elements in the same group
· characteristic properties of metals and non-metals
· chemical reactivity of elements in relation to their position in the Periodic Table
	P18 Energy

· energy changes in a system involving heating, doing work using forces, or doing work using an electric current: calculating the stored energies and energy changes involved 
· power as the rate of transfer of energy
· conservation of energy in a closed system, dissipation 
· calculating energy efficiency for any energy transfers 
· renewable and non-renewable energy sources used on Earth, changes in how these are used
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    Science   Curriculum  Overview   –   Year 9  

Year 9  HT1  HT2  HT3  HT4  HT5  HT6  

subject  Topic      Plant Nutrition and  Photosynthesis        Breathing and  respiration     Electricity   &  Electromagnetism      Acids and Bases       Acids and Bases      Materials       Bronze CREST  Award     AQA GCSE Combined  Science Trilogy   B1 Cell Biology    C8 Atomic Structure   and  the periodic Table   P18 Energy   

Why this  and why  now?  Plant Nutrition and  Photosynthesis   –   Students  have already covered the  basics of plant growth at  KS2 and the how  plants  work on a Cellular level in  Year 7. Students will now  be combining their prior  knowledge of both to apply  it to how plants grow and  the methods that they use     Breathing and respiration   -   Students have already  covered  different bodily  functions such as digestion  and skeletal & muscular  systems and covered the  need to breath as part of  KS2. Students will build  upon this to understand  how breathing and  respiration works within  the body  Electricity   &  Electromagnetism -   The  topic comes up in the  second physics unit of KS4  and is well known for being  an area of weakness for  students. Due to its  difficulty to be visualised  by students (due to the  size of electrons etc) this is  taught later so students  can build up the key  m athematic and logistical  skills to deal with the  concepts whilst being able  to link it to KS4 in a years  time .     Acids and Bases    -   Builds  upon students basic  understanding of acids and  alkalis in KS2 and links  strongly to KS4 in a years  time making it best for  securing knowledge    Acids and Bases  -   Builds  upon students basic  understanding of acids and  alkalis in KS2 and links  strongly to KS4 in a years  time making it best for  securing knowledge .     Materials  –   Students have  previously   learnt that there  are many different  materials in the   world that  are used for different  things based on their  properties. Students will  also have learnt that  different substance will  react differently depending  on what they mix with. In  this topic students will  learn; what the reactivity  series is, the order   of  metals and carbon, what a  metal oxide is and how  industry uses carbon to  extracted metals, the  properties of polymers  (plastics), the properties of  ceramic, composites and  alloys and their use in  everyday life. This will Bronze CREST Award   –   Students have acquired  enough working  scientifically skills to apply  them to this National  Programme. This allows  students to take advantage  of what they have learnt to  build the best profile to  submit to the CREST body.     B1  Cell Biology  -   Cells are  the basic unit of all forms  of life.  Builds on Y7 Cells  into systems   and forms the  building block s  for other  GCSE Biology topics eg B2  Organisation & B6  Inheritance, variation and  evolution    C8 Atomic Structure and  the periodic Table     The  periodic table provides  chemists with a structured  organisation of the known  chemical elements from  which they can make  sense of their physical and  chemical properties.    Builds on Y7 Atoms,  elements and compounds,  Y8 periodic table, la ys  foundation for GCSE  Chemistry topics  P18 Energy   .   Builds on Y7 energy  change and transfers  provides foundation for  GCSE physics  

