
Year 9 KS3 Science 

PREDICTED GRADE A/A* 

 

LENGTH TIME AND MOTION 

 Pupils can understand that a micrometer screw gauge is used to measure very small 

distances. 

 Pupils can recognise linear motion for which the acceleration is constant. 

 Pupils can recognise motion for which the acceleration is not constant. 

 Pupils can understand deceleration as a negative acceleration. 

 Pupils can describe qualitatively the motion of bodies falling in a uniform gravitational 

field with and without air resistance (including referral to terminal velocity). 

 

 

MASS WEIGHT AND DENSITY 

 Pupils can describe, and use the concept of, weight as the effect of a gravitational field 

on a mass. 

 Pupils can describe an experiment to determine the density of a liquid and of a regularly 

shaped solid and make the necessary calculation. 

 

 

FORCES AND PRESSURE 

 

 Pupils can describe qualitatively motion in a circular path due to perpendicular force.  

 Pupils can apply the principle of moments to different situations.  

 Pupils can perform and describe an experiment (involving vertical forces) to show that 

there is no net moment on a body in equilibrium.  

 Pupils can understand that vectors have a magnitude and direction. 

 Pupils can demonstrate an understanding of the difference between scalars and vectors 

and give common examples. 

 Pupils can determine graphically the resultant of two vectors.  

 Pupils can understand the concepts of momentum and impulse. 

 Pupils can recall and use the equation Momentum, p = mv. 

 Pupils can recall and use the equation for impulse Ft= mv - mu 

 Pupils can apply the principle of the conservation of momentum to solve simple problems in one 

dimension. 

 

 

 

 



 

 

CHARACTERISTICS AND CLASSIFICATION 

 

 Pupils can explain that classification systems aim to reflect evolutionary relationships. 

 Pupils can explain that classification is traditionally based on studies of morphology and 

anatomy. 

 Pupils can explain that the sequences of bases in DNA and of amino acids in proteins 

are used as a more accurate means of classification. 

 Pupils can explain that organisms which share a more recent ancestor have base 

sequences in DNA that are more similar than those that share only a distant ancestor. 

 

 

ORGANISATION OF THE ORGANISM 

 

 Pupils can identify mitochondria and rough endoplasmic reticulum in diagrams and 
images of cells. 

 Pupils can state that almost all cells, except prokaryotes, have mitochondria and rough 

endoplasmic reticulum. 

 Pupils can identify the different levels of organisation in drawings, diagrams and imaged 

of unfamiliar material. 

 Pupils can calculate magnification and size of biological specimens using millimeters and 

micrometers as units. 

 

 

MOVEMENT IN AND OUT OF CELLS 

 

 Pupils can explain the effects on plant tissues of immersing them in solutions of different 

concentrations. 

 Pupils can explain the importance of water potential and osmosis in the uptake of water 

by plants. 

 Pupils can explain the importance of water potential and osmosis on animal cells and 

tissues.   

 Pupils can discuss the importance of active transport as a process for movement across 

membranes. 

 Pupils can explain how protein molecules move particles across a membrane during 

active transport. 

 

 

 

 

 

 



 

 

NATURE OF MATTER 

  

 Pupils can explain changes of state in terms of the kinetic theory. 

 Pupils can describe and explain Brownian motion in terms of random molecular 

bombardment. 

 Pupils can state evidence for Brownian motion. 

 Pupils can describe and explain dependence of rate of diffusion on molecular mass. 

 

 

EXPERIMENTAL TECHNIQUES 

 

 Pupils can Interpret simple chromatograms, including the use of Rf values. 

 Pupils can outline how chromatography techniques can be applied to colourless 

substances by exposing chromatograms to substances called locating agents. 

 Pupils can suggest purification techniques, given information about the substances 
involved. 

 

 

ATOMS ELEMENTS AND COMPOUNDS 

 

 Pupils can understand that isotopes have the same properties because they have the 

same number of electrons in their outer shell. 

 Pupils can describe the formation of ionic bonds between metallic and non-metallic 

elements. 

 Pupils can describe the lattice structure of ionic compounds as a regular arrangement of 

alternating positive and negative ions. 

 Pupils can describe the electron arrangement in more complex covalent molecules such 

as N2, C2H4, CH3OH and CO2. 

 Pupils can explain the differences in melting point and boiling point of ionic and covalent 

compounds in terms of attractive forces.  

 Pupils can describe the macromolecular structure of silicon (IV) oxide (silicon dioxide).  

 Pupils can describe the similarity in properties between diamond and silicon (IV) oxide, 

related to their structures. 

 Pupils can describe metallic bonding as a lattice of positive ions in a ‘sea of electrons’ 

and use this to describe the electrical conductivity and malleability of metals. 

 

 

 



Year 9 KS3 Science: 

PREDICTED GRADE B 

 

LENGTH TIME AND MOTION 

 Pupils can calculate the area under a speed-time graph to work out the distance 

travelled for motion with constant acceleration.  

 Pupils can demonstrate understanding that acceleration and deceleration are related to 

changing speed including qualitative analysis of the gradient of a speed-time graph. 

 Pupils can distinguish between speed and velocity. 

 Pupils can define and calculate acceleration. 

 Pupils can calculate speed from the gradient of a distance-time graph. 

 Pupils can calculate acceleration from the gradient of a speed-time graph. 

 

 

MASS WEIGHT AND DENSITY 

 

 Pupils can demonstrate an understanding that mass is a property that ‘resists’ change in 

motion.  

 Pupils can recall and use the equation p=m÷v. 

 Pupils can describe the determination of the density of an irregular shaped solid by the 

method of displacement. 

 Pupils can predict whether an object will float based on density data. 

 

 

FORCES AND PRESSURE 

 

 Pupils can describe the ways in which a force may change the motion of a body. 

 Pupils can find the resultant of two or more forces acting along the same line. 

 Pupils can apply the principle of moments to the balancing of a beam about a pivot. 

 Pupils can perform and describe an experiment to determine the position of the centre 

of mass of a plane lamina. 

 Pupils can describe qualitatively the effect of the position of the centre of mass on the 

stability of simple objects. 

 Pupils can state Hooke’s Law and recall and use the expression F=kx, where k is the 

spring constant. 

 Pupils can recognize the significance of the ‘limit of proportionality’ for an extension-

load graph. 

 Pupils can recall and use the relationship between force, mass and acceleration 

(including the direction), F=ma. 

 



 

CHARACTERISTICS AND CLASSIFICATION 

 

 Pupils can list the features in the cells of all living organisms, limited to ribosomes for 

protein synthesis and enzymes involved in respiration. 

 Pupils can list the main features used to place all organisms into one of the five 

kingdoms.  

 Pupils can list the main features used to place organisms into groups within the plant 

kingdom, limited to ferns and flowering plants.  

 Pupils can list the features of viruses, limited to protein coat and genetic material. 

 

 

ORGANISATION OF THE ORGANISM 

 

 Pupils can state the functions of the structures seen under the light microscope in the 

plant cell and in the animal cell. 

 Pupils can state that aerobic respiration occurs in mitochondria. 

 Pupils can state that cells with high rates of metabolism require large numbers of 

mitochondria to provide sufficient energy.  

 Pupils can relate the structure of the following to their functions: ciliated cells, root hair 

cells, xylem vessels, palisade mesophyll cells, nerve cells, red blood cells, sperm and egg 

cells.  

 

MOVEMENT IN AND OUT OF CELLS 

 Pupils can describe the importance of diffusion of gases and solutes.  

 Pupils can state that the energy for the diffusion comes from the kinetic energy of 
random movement of molecules and ions.  

 Pupils can investigate the factors that influence diffusion.  

 Pupils can explain how plants are supported by the turgor pressure within cells. 

 

 

NATURE OF MATTER 

 

 Pupils can describe qualitatively the pressure and temperature of a gas in terms of the 

motion of its particles. 

 Pupils can show an understanding of the random motion of particles in a suspension, 

known as Brownian motion as evidence for the kinetic model of matter.   

 Pupils can describe and explain diffusion. 

 

 

 



EXPERIMENTAL TECHNIQUES 

 

 Pupils can name and use appropriate apparatus for the measurement of time, 

temperature, mass and volume, including burettes, pipettes and measuring cylinders.  

 Pupils can demonstrate knowledge and understanding of paper chromatography.  

 Pupils can interpret simple chromatograms. 

 Pupils can identify substances and assess their purity from melting point and boiling point 

information. 

 

 

ATOMS ELEMENTS AND COMPOUNDS 

 

 Pupils can describe the build-up of electrons in ‘shells’ and understand the significance of 

the noble gas electronic structures and of the outer shell electrons.  

 Pupils can describe the differences between elements, mixtures and compounds, and 

between metals and non-metals. 

 Pupils can describe an alloy, such as brass, as a mixture of metal with other elements.  

 Pupils can describe the formation of ions by electron loss or gain.  

 Pupils can describe the formation of ionic bonds between elements from Groups I and 

VII. 

 Pupils can describe the formation of single covalent bonds in H2, Cl2, H2O, CH4, NH3 

and HCl as the sharing of pairs of electrons. 

 Pupils can describe the differences in volatility, solubility and electrical conductivity 

between ionic and covalent compounds. 

 Pupils can describe the giant covalent structures of graphite and diamond 

 Pupils can relate their structures to their uses, e.g. graphite as a lubricant and a 

conductor, and a diamond in cutting tools.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Year 9 KS3 Science 

PREDICTED GRADE C 

 

LENGTH TIME AND MOTION 

 Pupils can use and describe the use of rules and measuring cylinders to find a length or a 

volume. 

 Pupils can use and describe the use of clocks and devices, both analogue and digital, for 

measuring an interval of time.  

 Pupils can obtain an average value for a small distance and for a short interval of time by 
measuring multiples (including the period of a pendulum). 

 Pupils can define speed and calculate average speed. 

 Pupils can plot and interpret a speed-time graph or a distance-time graph. 

 Pupils can recognize from the shape of a speed-time graph when a body is: at rest, 

moving with constant speed, moving with changing speed. 

 

 

MASS WEIGHT AND DENSITY 

 

 Pupils can show familiarity with the idea of the mass of a body.  

 Pupils can state that weight is a gravitational force 

 Pupils can distinguish between mass and weight. 

 Pupils can recall and use the equation W=mg. 

 Pupils can demonstrate understanding that weights (and hence masses) may be 

compared using a balance.  

 

 

FORCES AND PRESSURE 

 

 Pupils can recognise that a force may produce a change in size and shape of a body. 

 Pupils can plot and interpret extension-load graphs and describe the associated 

experimental procedure.  

 Pupils can understand friction as the force between two surfaces which impedes motion 
and results in heating. 

 Pupils can recognise air resistance as a form of friction. 

 Pupils can describe the moment of a force as a measure of its turning effect and give 

everyday examples. 

 Pupils can understand that increasing force or distance from the pivot increases the 

moment of force. 

 Pupils can calculate moment using the product force x perpendicular distance from the 

pivot. 



 Pupils can recognise that, when there is no resultant force and no resultant turning 

effect, a system is in equilibrium.  

 

 

CHARACTERISTICS AND CLARIFICATION 

 

 Pupils can describe the characteristics of living organisms by defining the terms of 
movement, respiration, sensitivity, growth, reproduction, excretion, nutrition. 

 Pupils can state that organisms can be classified into groups by the features that they 

share.  

 Pupils can define the term species.  

 Pupils can define and describe the binominal system of naming species. 

 

 

ORGANISATION OF THE ORGANISM 

 

 Pupils can describe and compare the structure of a plant cell with an animal cell, as seen 

under a light microscope. 

 Pupils can state that the cytoplasm of all cells contains structures, limited to ribosomes 

on rough endoplasmic reticulum and vesicles. 

 Pupils can define the terms tissue, organ, organ system. 

 

MOVEMENT IN AND OUT OF CELLS 

 Pupils can define diffusion. 

 Pupils can state that substances move into and out of cells by diffusion through the cell 

membrane 

 Pupils can define osmosis.  

 Pupils can state that water moves in and out of cells by osmosis through the cell 

membrane.  

 Pupils can define active transport. 

 

 

NATURE OF MATTER 

 

 Pupils can state the distinguishing properties of solids, liquids and gases.  

 Pupils can describe the structure of solids, liquids and gases in terms of particle 

separation, arrangement and types of motion.  

 Pupils can describe changes of state in terms of melting, boiling, evaporation, freezing, 

condensation and sublimation. 

 

 



EXPERIMENTAL TECHNIQUES 

 

 Pupils can describe and explain methods of purification by the use of a suitable solvent, 

filtration, crystallisation and distillation (including use of a fractionating column). 

 Pupils can understand the importance of purity in substances in everyday life, e.g. 

foodstuffs and drugs. 

 

 

ATOMS ELEMENTS AND COMPOUNDS 

 

 Pupils can state the relative charges and approximate relative masses of protons, 

neutrons and electrons.  

 Pupils can define proton number (atomic number) as the number of protons in the 

nucleus of an atom.  

 Pupils can define nucleon number (mass number) as the total number of protons and 

neutrons in the nucleus of an atom.  

 Pupils can use proton number and the simple structure of atoms to explain the basis of 

the Periodic Table, with special reference to the elements of proton number 1 to 20. 

 Pupils can define isotopes as atoms of the same element which have the same proton 

number but a different nucleon number. 

 Pupils can state the two types of isotopes as being radioactive and non-radioactive. 

 Pupils can state one medical and one industrial use of radioactive isotopes.  

 

 

 

 

 

 

 

 

 

 

 

 


