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Overview 
The wonders and complexities of our universe were created by science, through physical, 
chemical and biological processes that govern all natural phenomena. Mankind is only beginning 
to understand their interrelationships – our search for the truth has intrigued, focused and tested 
some of the greatest minds over the millennia. The lives and futures of our children depend on 
new discoveries, innovative methods and rapidly developing technologies, making science 
education so important.  
 
At the Wymondham College Prep School, we aim to promote the excitement of scientific 
discovery; lay the foundations of key knowledge, concepts and connections; to encourage the 
development of observation, careful testing and deduction; and simply to stimulate life-long 
curiosity and wonderment at how and why things happen to be. When Einstein was a boy, his 
mother, it is said, asked him each day not, “What did you do today?” but rather, “What questions 
did you ask?” This is an approach the world of science depends upon and through which our 
pupils are inspired. 
 
Aims 
 

▪ To stimulate curiosity, interest in and enjoyment of science 
▪ To  help pupils to use the body of scientific knowledge they have already acquired and 

to extend their understanding of science, recognising connections between different 
areas of science 

▪ To  enable pupils to use scientific ideas and models to explain phenomena and events 
and to understand applications of science 

▪ To develop experimental and investigative abilities, paying due regard to safe practice. 
(see Working Scientifically) 

▪ To  develop an ability to evaluate and communicate scientific evidence, and 
understand the importance of experimental evidence in supporting scientific ideas (see 
Working Scientifically) 

▪ To  develop an awareness of science as a social and cultural activity which has 
responsibilities, strengths and limitations (see Working Scientifically) 

▪ To enable pupils to acquire a sound foundation of knowledge and understanding for 
future studies, and facilitate the smooth transfer between the Prep and the College.  

 
Objectives 
The syllabus b e l o w  content is presented in a two-column format. The first column defines 
the learning objectives and locates the content within the framework of the relevant section of 
the revised National Curriculum of 2014. The second column defines the learning 
outcomes and includes a detailed description of the knowledge and skills which pupils will 
acquire by the end of Key Stage 2. 
 

Pupils will be expected to work scientifically, to analyse and evaluate scientific knowledge, 
and apply it to unfamiliar situations. Sometimes this will involve comparing different pieces of 
evidence to make predictions. Such activities are identified aa ‘higher order’ thinking skills. Pupils 
will be taught how to record observations and measurements with appropriate precision.  
 

Working Scientifically 



There are a number of key concepts, skills and processes which pupils need to 
experience in order to deepen and broaden their understanding of science. These 
underpin science and complement the scientific content of the syllabus. 
 
Scientific attitudes 
 

▪ To pay attention to objectivity and concern for accuracy, precision, repeatability 
and reproducibility 

▪ To understand that scientific methods and theories develop as scientists modify 
earlier explanations to take account of new evidence and ideas, together with the 
importance of publishing results and peer review 

▪ To evaluate risk.  
 
 
Experimental skills and investigations 
 

▪ To ask questions and develop a line of enquiry based on observations of the real 
world, alongside prior knowledge and experience 

▪ To make predictions using scientific knowledge and understanding 
▪ To select, plan and carry out the most appropriate types of scientific enquiries to 

test predictions, including identifying independent, dependent and control variables, 
where appropriate 

▪ To use appropriate techniques, apparatus, and materials during fieldwork and 
laboratory work, paying attention to health and safety 

▪ To make and record observations and measurements using a range of methods for 
different investigations; evaluate the reliability of methods and suggest possible 
improvements or further investigations 

 
Analysis, evaluation and problem-solving 

▪ To apply mathematical concepts and calculate results 
▪ To undertake basic data analysis including simple statistical techniques 
▪ To use and derive simple equations and carry out appropriate calculations 
▪ To present observations and data, using appropriate methods, including tables and 

graphs; carry out and represent mathematical and simple statistical analysis 
▪ To interpret observations and data, including identifying patterns and using 

observations, measurements and data to draw conclusions 
▪ To present reasoned explanations, including explaining data in relation to predictions 

and hypotheses 
▪ To evaluate data, showing awareness of potential sources of random and systematic error 
▪ To identify further questions arising from their results 

 
Methods  

In order that the above aims and objectives may be achieved, pupils should be exposed to a 
variety of activities, materials and resources. These may include the use of: practical experiments, 
pictures/diagrams/drawings, photographs, visits to Science museums, wall displays, models, 
reference books, internet, discussions, written notes, Science Fair/Competitions, Specialist 
Speakers and demonstrations 
 
Assessment  
Work is marked regularly and in line with the School’s Marking Policy. When assessing work, 
reference should be made to the key aspects being covered as stipulated in the programme of 
study. These provide clear learning objectives which can be evaluated. Considerable importance is 
also attached to the presentation and accuracy of written English.  
 
Cross-Curricular Links  



There are many instances where scientific questions arise in other areas of the curriculum, in 
particular in Design Technology, Geography, Art, Music, History, PSHE Maths and English. 
 
SMSC 
Science provides opportunities to promote:  

▪ Spiritual development – through pupils sensing the natural, material, physical world they live 
in, reflecting on their part in it, exploring questions such as where does life start and where 
does life come from?  

▪ Moral development – through helping pupils see the need to draw conclusions using 
observations and evidence rather than preconception or prejudice, and discussion of the 
implications of the uses of scientific knowledge, including the recognition that such uses can 
have both beneficial and harmful effects.  

▪ Social development – through helping pupils recognise how the formation of opinion and the 
justification of decisions can be informed by experimental evidence and drawing attention to 
how different interpretations of scientific evidence can be used in discussing social issues.  

▪ Cultural development – through helping pupils recognise how scientific discoveries and ideas 
have affected the way people think, feel, create, behave and live, and drawing attention to 
how cultural differences can influence the extent to which scientific ideas are accepted, used 
and valued.  

 
 
 
Safety 
Science is a practical subject and can, therefore, pose a number of potential dangers. It is 
essential that teaching staff follow the School’s Code of Conduct with regard to safety. Copies of 
the Health and Safety Code of Practice document, and example risk assessments are held by the 
Science Subject Lead and available in the Science Lab. This has been written by the School and 
are based on the ASE guidance and provides advice with regard to potential risks. Teachers are 

also advised to check the ASE website: http://www.ase.org.uk/resources/health-and-safety-
resources/  for guidance and to risk assess any activity that they feel may pose a danger to either 
themselves or their pupils. Teachers will assess risk and pay due regard to safety when 
planning and supervising practical activities. CLEAPPS and the Association of Science Education 
are valued and trusted sources of important information to assist teacher sin their planning or 
practical activities.  
 
 
Pupils are shown the correct and safe use of all equipment at their disposal.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.ase.org.uk/resources/health-and-safety-resources/
http://www.ase.org.uk/resources/health-and-safety-resources/


 
 
 
 
 

SYLLABUS CONTENT 
 

Please note that the spelling ‘esophagus’ will be used in line with GCSE, and pupils 
should be made aware that this is the standard spelling, in place of ‘oesophagus’. 
 

 

YEAR 1 
 

1. The Body 
 

Pupils should be taught: 
 

Pupils should know: 
 

a. the functions and parts 
of the human body 

 

what are bodies can do. 
 

identify different body parts 
 
identify different major organs 
  

b. the human body’s senses 
 

what the human senses are. 
 
how we use our senses 
 
what happens when a human’s senses are 
damaged or are not working. 
 

 
 

 

2. Humans and Other Animals 
 

Pupils should be taught: 
 

Pupils should know: 
 

a. that animals are different 
and can be grouped 
together 

 

the different features of animals 
 
how animals can be categorised 

 

 
 

a. The process evolution 

 

why animals have adapted 
 
how humans used to look 

 
 

 
 

3. Plants 
 

Pupils should be taught: 
 

Pupils should know: 



 

a. Plant structure  
 

 

the different parts of a plant 
 
the functions of the different parts of the plant 
 
how plants grow  
 
why plants are useful 
 
Practical Opportunity – growing their own plants 

 
 

4. The Solar System 
 

Pupils should be taught: 
 

Pupils should know: 
 

a. the concept of space 
 

 

understand what a solar system is 
 
to identify the planets in our solar system 
 
why we have night and day  

 

b. the Moon and the Stars 
 

 

why the moon’s appearance changes 
 
how to identify some constellations 
 

 
 

 

 
 

5. The Environment 
 

Pupils should be taught: 
 

Pupils should know: 
 

a. what pollution is, the 
different types of 
pollution, where it comes 
from and how it affects 
the earth 

 

 

the types of pollution 
 
the cause and effects of land pollution and how 
recycling can help 
 
the cause and effects of water pollution 
 
what global warming is and it’s impact on the 
earth.  
  

 
 

 

YEAR 2 
 

1. Plants 



 

Pupils should be taught: 
 

Pupils should know: 
 

a. how different plants 
grow 

 

how seeds and bulbs grow into mature plants 

 

b. the requirements for 
plants to be able to grow 
and survive 

 

how plants need water, light and a suitable 
temperature to grow.  
 

 
 

2. Humans and Other Animals 
 

Pupils should be taught: 
 

Pupils should know: 
 

a. the basic needs for 
animal survival, 
including the importance 
of exercise and nutrition 
for humans.  

 

animals have offspring, which grow into adults 
 
the basic needs for animal and human survival 
 
the importance for humans to exercise, a 
balanced diet and hygiene 

 
 

 

3. Habitats 
 

Pupils should be taught: 
 

Pupils should know: 
 

a. that all living things have 
certain characteristics 
that are essential for 
keeping them alive 

 

the differences between things are living, dead 
and things that have never been alive 

 

b. the definitions and key 
features habitat and 
micro-habitats 

 

that most living things live in habitats 
 
how different habitats provide for the basic needs 
of different animals and plants 
 

c. how animals obtain their 

food from plants and other 

animals 

 

 about simple food chains 

 
 

4. Uses of Everyday Materials 
 

Pupils should be taught: 
 

Pupils should know: 
 

a. the uses of different 
everyday materials 

 

the suitability of a variety of everyday materials for 
particular uses 



 

b. the properties of 
materials 

 

what makes a particular material suitable or 
unsuitable for a particular purpose 
 
how the shapes of solid objects made from some 
materials can be changed by squashing, bending, 
twisting and stretching 
 

about unusual and creative uses for everyday materials 

how useful new materials have been developed 

Investigation – John Dunlop, Charles Macintosh 
and John McAdam 

 
  

 

YEAR 3 
 

1. Living processes 
 

Pupils should be taught: 
 

Pupils should know: 
 

a. that the life processes 
common to humans and 
other animals include 
nutrition, movement, 
growth and reproduction 

 

that living things all carry out life processes; 
 

about the distinction between living and non-living 
things 

 

b. that the life processes 
common to plants include 
growth, nutrition and 
reproduction 

 

that life processes are common to both plants and 
animals 

 
 

 

2. Green plants 
 

Growth and nutrition 
 

Pupils should be taught: 
 

Pupils should know: 
 

a. to identify and describe 
different parts of flowering 
plants: roots, stem/trunk, 
leaves and flowers 

 

about the basic relationship between structure and 
function 

 

about the root, stem, leaves and flower of a flowering 
plant 

 

Practical Opportunity – examination of 
flowering plants 

 

b. the effects of light, air, 
water and temperature on 
plant growth 

 

how to demonstrate the effect of variation in light, 
temperature and water on plant growth; that air supplies 
a plant with carbon dioxide for making food; that plants 
also need oxygen 



 

c. the role of the leaf in 
producing new material 
for growth 

 

that green plants use energy from the Sun to produce 
food (photosynthesis); about the role of the green 
pigment (chlorophyll) in the leaf and stem in capturing 
this light energy 

 

d. the root anchors the plant, 
and water and minerals 
are taken in through the 
root and transported 
through the stem to other 
parts of the plant 

 

that mineral salts are nutrients which are needed for 
healthy growth 

 

Reproduction 
 

Pupils should be taught: 
 

Pupils should know: 
 

e. the part which flowers 
play in the life cycle of 
flowering plants, including 
pollination, seed 
formation, germination 
and seed dispersal 

 

about basic details of flower structure; the terms carpel, 
stamen and petal; that pollination is the transfer of 
pollen from one flower to another; about methods of 
seed dispersal; investigations into methods of seed 
dispersal (e.g. dandelion, sycamore or berries); 
experiments to show that water, air and warmth are 
needed for germination 

 
 

 

3. Humans and other animals 
 

Parts of the body 
 

Pupils should be taught: 
 

Pupils should know: 
 

a. the names and locations 
of major organs 

 

the names and positions of the following related organs: 
brain, heart, lungs, stomach, intestines 

 

for humans, this could be based on pictures and models 

 
 

Nutrition 
 

Pupils should be taught: 
 

Pupils should know 
 

b. about the need for food 
for activity and growth, 
and the importance of an 
adequate and varied diet 
for health 

 

about the value of a balanced diet, composed of 
carbohydrates, fats, proteins, vitamins, mineral salts, 
fibre and water in the maintenance of good health 

 

c. the need for a balanced 
diet containing 
carbohydrates, proteins, 
fats, minerals, vitamins, 
fibre and water, and which 
foods are sources of 
these components 

 

examples of foods which are rich in carbohydrates and 
proteins; vitamin C is an example of a vitamin, and 
calcium salts are an example of a mineral; the effects 
on humans of lack of vitamin C and calcium; the 
dangers of an excessive intake of animal fats; one good 
source of each food component 



 

Movement 
 

Pupils should be taught: 
 

Pupils should know: 
 

d. that humans and some 
other animals have 
skeletons and muscles to 
support and protect their 
bodies and to help them 
to move 

 

that some animals with internal skeletons are called 
vertebrates; about the role of the skeleton in providing 
support, protection and movement; the location of the 
skull, backbone (vertebral column), rib cage, pelvis, 
collarbone and shoulder blade 

 

e. to observe and compare 
the movement of animals 
both with and without 
skeletons 

 

what would happen if humans did not have skeletons 

 
 

4. Rocks and soils 
 

Pupils should be taught: 
 

Pupils should know: 
 

a. to describe and group 
rocks and soils on the 
basis of their 
characteristics, including 
appearance, texture and 
permeability 

 

about different kinds of soils, e.g. sand, clay, loam; how 
particle size affects drainage; the term humus and how 
this enriches the soil 

 

how to compare and group together different kinds of 
rock on the basis of their appearance and simple 
physical properties; how to use a hand lens to 
determine whether they contain grains or crystals 

 

b. how to separate solid 
particles of different sizes 
by sieving (e.g. those in 
soil) 

 

how to carry out simple experiments to separate solid 
particles of different sizes 

 

c. how fossils are formed 
when things that have 
lived are trapped in 
sedimentary rock 

 

how sedimentary rocks are formed; how to model fossil 
formation by making plaster casts of shells; 
understanding that it is usually only the hard parts of 
organisms which are preserved 

 
 

5. Light 
 

Everyday effects of light 
 

Pupils should be taught: 
 

Pupils should know: 
 

a. that light travels from a 
source 

 

that a luminous source gives out light; examples of 
luminous sources; that light travels in straight lines; how 
to indicate a ray of light like this: 



 

b. that light cannot pass 
through some materials, 
and how this leads to the 
formation of shadows 

 

the terms opaque, translucent and transparent; how 
shadows are formed by opaque objects, investigating 
the effect of different distances between source, object 
and screen 

 

c. that light is reflected from 
surfaces (e.g. mirrors, 
polished metals) 

 

quantitative experiments with mirrors will not be 
examined 

 

Seeing 
 

Pupils should be taught: 
 

Pupils should know: 
 

d. that we see things only 
when light from them 
enters our eyes  

 

how we see luminous objects; how to draw simple 
diagrams to show that light rays, travelling in straight 
lines, enter the eye(s) directly from the luminous object 

 

 
 

e. that light from the Sun can 
be dangerous and that 
there are ways to protect 
the eyes 

 

about the protective use of sunglasses and filters; 
advice not to stare directly at the sun, with the naked 
eye or with telescopes or binoculars 

 
 

6. Forces and magnets 
 

Types of force 
 

 

Pupils should be taught: 
 

Pupils should know: 
 

a. that forces can push and 
pull on an object 

 

that all forces are pushes or pulls; everyday examples 
of forces in action 

 

b. about the forces of 
attraction and repulsion 
between magnets; the 
forces of attraction 
between magnets and 
magnetic materials 

 

how to classify materials into magnetic and non-
magnetic groups; that magnetic materials such as iron 
and steel are attracted to a magnet; how to carry out 
experiments to discover that a magnet exerts a force on 
another magnet or any piece of magnetic material 
which is placed close to it; that a magnet has north-
seeking and south-seeking poles and why they are so 
called; that a freely-suspended bar magnet comes to 
rest in a north-south direction and acts as a compass; 
that like poles repel and unlike poles attract each other; 
that magnetic effects will pass through some materials; 
how to compare the strength of two or more magnets 

 

c. that some forces need 
contact between two 
objects but magnetic 
forces can act at a 
distance 

 

that most forces require contact (e.g. opening and 
closing a door) compared with magnetic forces acting at 
a distance (e.g. moving iron filings or the movement of 
a compass needle) 



 

d. about friction, including air 
resistance, as a force 
which slows moving 
objects and may prevent 
objects from starting to 
move 

 

about the concept of friction as a force which opposes 
the relative movement of surfaces, with reference to 
everyday situations, e.g. the effect of friction between 
the wheels of a bicycle and the road; the effect of air 
resistance on the cyclist; how to carry out investigations 
involving friction, e.g. a toy car running over different 
types of surfaces 

 
 
 
 
 
 
 
 
 

 

YEAR 4 
 

1. Living things in their environment 
 

Pupils should be taught: 
 

Pupils should know: 
 

a. to recognise that living 
things can be grouped in 
a variety of ways 

 

about examples from the local environment that show 
how living things can be grouped in different ways 

 

b. to explore and use 
classification keys to help 
group, identify and name 
a variety of living things in 
their local and wider 
environment 

 

how vertebrates can be divided into fish, amphibians, 
reptiles, birds and mammals and invertebrates into 
snails and slugs, worms, spiders and insects 

 

how plants can be divided into flowering plants 
(including grasses) and non-flowering plants such as 
ferns and mosses 

 

c. that life processes occur 
in familiar animals and 
plants and how these are 
determined by the 
habitats in which they are 
found. 

 

how living things, e.g. pets, farm animals, wildlife found 
in parks and gardens and the associated plant life, carry 
out these life processes within their respective habitats 

 

d. that environments can 
change and that this can 
pose dangers to living 
things 

 

how examples of human actions (both positive and 
negative) affect the environment 

 

e. about ways in which living 
things and the 
environment need 
protection 

 

about the need to protect and conserve living things 
and their environment, e.g. endangered species, effects 
of pollution, habitat destruction 

 

Feeding relationships 
 

Pupils should be taught: 
 

Pupils should know: 



 

f. to use food chains to 
show feeding 
relationships in a habitat 

 

how to place organisms in order in a food chain; the 
terms producer, consumer, herbivore, carnivore and 
omnivore; about the relationship between predator and 
prey 

 

g. about how nearly all food 
chains start with a green 
plant 

 

that a food chain represents the transfer of the energy 
content of food from one organism to another; that the 
energy is originally from the Sun and converted by 
plants to food at the start of each food chain 

 
 
 
 
 
 
 
 

 

2. Humans and other animals 
 

Nutrition 
 

Pupils should be taught: 
 

Pupils should know: 
 

a. about the functions and 
care of teeth 

 

the main kinds of teeth (incisors, canines, pre-molars 
and molars) and their functions; about the effect of 
bacteria (plaque), fluoride and diet on dental decay; the 
importance of dental care and hygiene 

 

b. the difference between 
the teeth of carnivores 
and herbivores 

 

how to identify skulls of animals with herbivore, 
carnivore and omnivore diets 

 

c. about the simple functions 
of the basic parts of the 
digestive system in 
humans 

 

about the main parts of the digestive system: mouth, 
tongue, teeth, esophagus (gullet), stomach, small and 
large intestine 

 
 

3. States of matter 
 

Pupils should be taught: 
 

Pupils should know: 
 

a. to recognise differences 
between solids, liquids 
and gases, in terms of 
ease of flow and 
maintenance of shape 
and volume 

 

how to use simple particle theory to describe the 
arrangement of particles in solids, liquids and gases 

 

b. to describe changes 
which occur when 
materials (e.g. water, clay, 
dough) are heated or 
cooled 

 

that heating or cooling can cause a change of state; the 
names given to these changes, i.e. melting, boiling, 
condensing, evaporating 



 

c. the part played by 
evaporation and 
condensation in the water 
cycle 

 

how to carry out simple experiments on evaporation 
and condensation; how these processes relate to the 
water cycle 

 
 

4. Sound 
 

Pupils should be taught: 
 

Pupils should know: 
 

a. that sounds are made 
when objects (e.g. strings 
on musical instruments) 
vibrate but that vibrations 
are not always directly 
visible 

 

the terms vibrate and vibration; that sound is emitted 
when an object vibrates, e.g. a stringed instrument, a 
tuning fork, a rubber band, a ruler, or when the air 
inside an object vibrates, (e.g. a recorder, a milk bottle); 
how to demonstrate that vibrations are not always 
visible, e.g. vibrations of a drum skin shown by using 
rice grains 

 

b. how to change the pitch 
and loudness of sounds 
produced by some 
vibrating objects (e.g. a 
drum skin, a plucked 
string) 

 

the term pitch; how the properties of sound such as 
pitch and loudness can be changed; that an 
increase/decrease in the size of the vibration produces 
a louder/quieter sound, and a faster/slower vibration 
produces a higher/lower-pitched sound; that on a 
stringed instrument, changing the length, tightness and 
thickness of a string will affect the pitch of a note 

 

the terms frequency and amplitude are not required 
 

c. that sounds get fainter 
with distance 

 

that as they move further from a sound it gets harder to 
hear; they should relate this to their everyday 
experience e.g. hearing their friends during playtime 
when they are far away 

 

d. that vibrations from sound 
sources require a medium 
(e.g. air, metal, wood, 
glass,) through which to 
travel to the ear 

 

that sound travels through solids, liquids and gases but 
not through a vacuum; these vibrations are detected by 
the ear 

 

Hearing 
 

Pupils should be taught: 
 

Pupils should know: 
 

e. how the ear works; that 
sound causes the 
eardrum to vibrate and 
that different people have 
different audible ranges 

 

that vibrations send messages to the brain that are 
heard as different sounds 

 

f. some effects of loud 
sounds on the ear (e.g. 
temporary deafness) 

 

that loud sounds can cause temporary or permanent 
damage to hearing 

 
 

5. Electricity 



 

Simple circuits 
 

Pupils should be taught: 
 

Pupils should know: 
 

a. to construct circuits, 
incorporating a battery or 
power supply and a range 
of switches, to make 
electrical devices work 
(e.g. buzzers, motors) 

 

how to construct series circuits involving up to three 
cells, up to three bulbs, a motor, a buzzer and a switch; 
that electrical devices will only work if they are part of a 
complete circuit between the terminals of an electrical 
supply, and that each part of the circuit must be a 
conductor of electricity; the term in series 

 

b. that some materials are 
better electrical 
conductors than others 

 

that metals and carbon (graphite) are conductors of 
electricity, e.g. copper for household wiring; that most 
other materials are insulators, e.g. plastic for plug 
covers 

 

c. the importance of working 
safely with electricity; 
identifying common 
appliances which run on 
electricity 

 

how to identify common dangers encountered when 
using electricity and how such dangers are avoided by, 
for example, the use of insulating materials and fuses 

 
 

 

YEAR 5 
 

1. Living things and their habitats 
 

Pupils should be taught: 
 

Pupils should know: 
 

a. to describe the 
differences in life cycles 
between a mammal, an 
amphibian, an insect and 
a bird 

 

about life cycles using examples from the local and 
wider environment 

 

about the work of naturalists and behavioural scientists, 
e.g. David Attenborough and Jane Goodall 

 

b. to describe the life 
process of reproduction in 
some plants and animals 

 

about sexual and asexual reproduction in plants 
compared with sexual reproduction in animals and 
understand that fertilisation is the fusing of male and 
female sex cells in sexual reproduction 

 

Adaptation 
 

Pupils should be taught: 
 

Pupils should know: 
 

c. about the different plants 
and animals found in 
different habitats; how 
animals and plants in two 
different habitats are 
suited to their 
environment 

 

about the features of animals and plants in one chosen 
habitat; these should include size, shape, colour and, 
where possible, methods of movement, feeding and 
protection; about the wide variety of responses to which 
animals living in different situations have developed; 
that some animals are nocturnal; that the activity of 
living things can be related to the time of day and 
season of the year; the terms hibernation and migration 

 



 

2. Humans and other animals 
 

Pupils should be taught: 
 

Pupils should know: 
 

a. about the main stages of 
the human life cycle 

 

how to compare different types of mammals, looking at 
the gestation periods of, for example, a mouse and an 
elephant; about changes in the length and mass of a 
baby as it grows; features of life cycles which are 
common to all animals 

 

b. about the physical and 
emotional changes which 
take place during 
adolescence 

 

about the principal changes which occur at adolescence 

 
 

 

3. Properties and changes of materials 
 

Pupils should be taught: 
 

Pupils should know: 
 

Properties of materials 
 

a. to compare everyday 
materials and objects on 
the basis of their material 
properties, including 
hardness, strength, 
flexibility and magnetic 
behaviour, and to relate 
these properties to 
everyday uses of the 
materials 

 

the terms metal, non-metal, magnetic and non-magnetic 
 
 
 
 
 

Practical Opportunity – Testing a wide range of 
materials in as many practical situations as possible 
(see Appendix 1) 

 

Physical change 
 

Pupils should be taught: 
 

Pupils should know: 
 

b. about reversible changes, 
including dissolving, 
melting, boiling, 
condensing, freezing and 
evaporating 

 

that heating and cooling can cause a change of state; 
that water expands on freezing, causing pipes to burst 
and rocks to crack 

 

c. to describe changes 
which occur when 
materials are mixed (e.g. 
adding salt to water) 

 

how to carry out simple dissolving experiments; the 
terms solution, solvent, solute, soluble, insoluble and 
dissolving 



 

d that some solids (e.g. salt, 
sugar) dissolve in water to 
give solutions but some 
(e.g. sand, chalk) do not 

 

about the factors affecting the rate of dissolving 
everyday substances in water, i.e. the temperature of 
the solvent, particle size of the solute and stirring; the 
concept of fair testing to compare rates of dissolving in 
water; that a solution contains at least two substances: 
water and the dissolved substance; how to draw and 
interpret bar charts and line graphs using data from 
dissolving experiments 

 

Separating materials 
 

Pupils should be taught: 
 

Pupils should know: 
 

e. how to separate insoluble 
solids from liquids by 
filtering 

 

how to carry out simple filtration experiments and 
decanting as another simple method of separating a 
solid from a liquid; the terms filtrate and residue 

 

f. how to recover dissolved 
solids by evaporating the 
liquid from the solution 

 

how to carry out simple evaporation experiments, e.g. 
evaporation of a salt solution 

 

salt solutions should not be dried completely when 
heated 

 

g. to use knowledge of 
solids, liquids and gases 
to decide how mixtures 
might be separated 

 

how to take an investigative approach to separate a 
variety of mixtures 

 

h. that when physical 
changes (e.g. changes of 
state, formation of 
solutions) take place, 
mass is conserved 

 

about simple experiments comparing the mass of the 
constituent parts of a solution before and after it is 
made 

 

Chemical change 
 

Pupils should be taught: 
 

Pupils should know: 
 

i. that non-reversible 
changes (e.g. vinegar 
reacting with bicarbonate 
of soda, plaster of Paris 
with water) result in the 
formation of new 
materials that may be 
useful 

 

about examples of useful non-reversible changes, e.g. 
making concrete, baking; that air and water are both 
needed for rusting to occur; about simple methods of 
preventing rusting, e.g. oiling, painting, galvanising, 
coating with plastic; how chemists create new materials, 
e.g. Spencer Silver (glue for sticky notes) and Ruth 
Benerito (wrinkle free cotton) 

 

j. that burning materials 
(e.g. wood, wax, natural 
gas) results in the 
formation of new 
materials and that this 
change is not usually 
reversible 

 

about simple burning experiments to demonstrate that 
burning is not reversible; the term fuel; the term fossil 
fuel and examples of solid, liquid and gaseous fossil 
fuels 

 

 



 

k. that virtually all materials, 
including those in living 
systems, are made 
through chemical 
reactions, and to 
recognise the importance 
of chemical change in 
everyday situations, (e.g. 
ripening fruit, setting 
superglue, cooking food) 

 

about a range of materials and how they are made as a 
result of both naturally-occurring and man-made 
(synthetic) processes 

 
 

4. Earth and space 
 

Pupils should be taught: 
 

Pupils should know: 
 

a. that the Sun, Earth and 
Moon are approximately 
spherical 

 

how we can observe that the Moon and Sun are 
circular; how evidence of disappearing ships over the 
horizon and, latterly, observation from orbiting 
spacecraft, have revealed that the Earth is spherical 

 

Periodic changes 
 

Pupils should be taught: 
 

Pupils should know: 
 

b. how the position of the 
Sun appears to change 
during the day, and how 
shadows change as this 
happens 

 

how to use a globe and lamp representing the Earth 
and Sun in order to show how the position of the Sun 
appears to change; about practical examples relating to 
the apparent movement of the Sun, e.g. sundials 

 

c. how day and night are 
related to the spin of the 
Earth on its own axis 

 

how to use a globe and lamp representing the Earth 
and Sun in order to show how day and night arise 

 

d. that the Earth orbits the 
Sun once each year, and 
that the Moon takes 
approximately 28 days to 
orbit the Earth 

 

a small ball representing the Moon should be added to 
the model in (b.) above 

 

e. the relative positions of 
the Earth, Sun and 
planets in the solar 
system 

 

about the concept of a moon as a satellite, as shown by 
our Moon and the moons of other planets; that the solar 
system is part of the Milky Way galaxy, and that the 
Universe contains many such groups of stars or 
galaxies; about the scale of astronomical distances 

 

consider the work of scientists such as Ptolemy, 
Alhazan and Copernicus 



 

f. that objects are pulled 
downwards because of 
the gravitational attraction 
between them and the 
Earth 

 

how scientists, for example Galileo Galilei and Isaac 
Newton, helped develop the theory of gravitation 

 

 

 

g. about the movements of 
planets around the Sun 
and to relate these to 
gravitational forces 

 

that it is gravitational forces which keep the Moon in 
orbit around the Earth and planets in orbit around the 
Sun 

 

h. that the Sun and other 
stars are light sources 
and that the planets and 
other bodies are seen by 
reflected light 

 

why the planets and our Moon are visible even though 
they are not light sources 

 
 

 

5. Forces 
 

Pupils should be taught: 
 

Pupils should know: 
 

a. about forces 
 

that the unit of force is the newton and that forces can 
be measured using a force meter (newton meter) 

 

b. that when objects (e.g. a 
spring, a table) are 
pushed or pulled, an 
opposing pull or push can 
be felt 

 

how to carry out simple experiments to experience 
these opposing forces 

 

c. how to measure forces 
and identify the direction 
in which they act 

 

about the different types of force: push, pull, frictional 
(including air resistance), magnetic, gravitational, 
support (reaction) and upthrust; how to use arrows to 
show the direction in which these forces are acting on 
an object; that the newton (N) is the unit of force; how to 
use a force meter (newton spring balance) to 
investigate the force required to do various jobs 

 

d. about some mechanisms, 
including levers, pulleys 
and gears, allowing a 
smaller force to have a 
greater effect 

 

A qualitative understanding about the effects of 
levers, pulleys and gears on movement 
 

 

e. ways in which frictional 
forces, including air 
resistance, affect motion 
(e.g. streamlining cars, 
friction between tyre and 
road) 

 

about the force of friction, including air resistance 
(drag), and its applications; stopping distances. 
 

 
 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

YEAR 6 
 

1. Living things and their habitats 
 

Pupils should be taught: 
 

Pupils should know: 
 

a. to make and use keys 
 

how to design and use simple keys based on 
observable external features to help them to identify 
and group living things systematically 

 

b. that the variety of plants 
and animals makes it 
important to identify them 
and assign them to 
groups 

 

how some features of animals and plants are diagnostic 
when assigning them to groups and how some are not, 
e.g. the type of skin is diagnostic in vertebrates 
whereas size is not 

 

the significance of the work of Carl Linnaeus as a 
pioneer of classification 

 

c. to classify living things 
into the major taxonomic 
groups 

 

how to use a simple key to identify the group to which a 
specimen belongs; that animals and plants are 
classified into separate kingdoms; bacteria, fungi and 
single-celled organisms are placed in other kingdoms; 
about the characteristic features of the animal and plant 
kingdoms and why fungi are not included with plants; 
the diagnostic features of: single-celled organisms, 
fungi, arthropods (knowing the difference between 
insects and spiders), fish, amphibians, reptiles, birds, 
mammals and flowering plants 

 
 



 

2. Humans and other animals 
 

Circulation 
 

Pupils should be taught: 
 

Pupils should know: 
 

a. that the heart acts as a 
pump to circulate the 
blood through vessels 
round the body, including 
through the lungs 

 

about the structure of the heart through the use of 
appropriate models or diagrams; that the heart forces 
blood round the body to the organs through arteries and 
that the blood returns to the heart through veins 

 

 

 

b. that nutrients, water and 
other substances are 
transported by the blood 

 

how the circulatory system enables the body to function 

 
 
 
 
 
 

 

Breathing 
 

Pupils should be taught: 
 

Pupils should know: 
 

c. the role of lung structure 
in gas exchange, 
including the effect of 
smoking 

 

about the structure of the lungs in outline only, i.e. the 
lung surface is greatly folded, creating a large surface 
area for gaseous exchange; that oxygen is taken into 
the lungs by breathing, and transported to the tissues 
by the circulatory system; smoking is one of the causes 
of lung cancer and heart disease; smoking reduces the 
surface area of the lungs, leading to severe breathing 
difficulties 

 

Health and exercise 
 

Pupils should be taught: 
 

Pupils should know: 
 

d. about the effect of 
exercise and rest on pulse 
rate 

 

that during exercise the body needs more oxygen and 
food to provide the necessary energy, and that this can 
be demonstrated by comparing pulse rates at rest and 
after exercise; about the effect of exercise on the body 
and the benefits to health, e.g. reducing obesity, 
increasing stamina; 
the term respiration should be understood as the life 
process that releases energy 

 

e. how the abuse of alcohol, 
solvents and other drugs 
affects health 

 

about the effects on the human body of tobacco, 
alcohol and other drugs, and how these relate to 
personal health 



 

f. how the growth and 
reproduction of bacteria 
and the replication of 
viruses can affect health; 
how the body’s natural 
defences may be 
enhanced by medicines 

 

one example of a bacterial disease and one example of 
a viral disease; about the importance of cleanliness at 
personal and community levels as a defence against 
disease; that the body’s natural defences can be 
supplemented by medicines 

 

g. that micro-organisms are 
living organisms which 
are often too small to be 
seen, and that they may 
be beneficial (e.g. in the 
breakdown of waste, in 
making bread) or harmful 
(e.g. in causing disease, 
in causing food to go 
mouldy) 

 

that yeast is a micro-organism which is too small to be 
seen; yeast is important in making bread and wine; 
some micro-organisms help to break down the remains 
of dead organisms 

 
 

Nutrition 
 

Pupils should be taught: 
 

Pupils should know: 
 

h. that food is used as a fuel 
during respiration to 
maintain the body’s 
activity and as a raw 
material for growth and 
repair 

 

that carbohydrates are energy-containing foods and 
include glucose and starch; how to carry out the iodine 
test for starch 

 

that proteins are needed for growth and repair; that fats 
are an energy source and are also needed for insulation 

 

Movement 
 

Pupils should be taught: 
 

Pupils should know: 
 

i. the role of the skeleton 
and joints and the 
principle of antagonistic 
muscle pairs (e.g. biceps 
and triceps) in movement 

 

that the skeleton protects delicate organs, supports the 
body and provides attachment for muscles; muscles 
can contract and are pulled back to their original length 
by the contraction of antagonistic muscles; muscles 
usually operate across moveable joints 

 
 

 

3. Evolution and inheritance 
 

Pupils should be taught: 
 

Pupils should know: 



 

a. that living things have 
changed over time and 
that fossils provide 
evidence about living 
things which inhabited the 
Earth millions of years 
ago 

 

how the work of palaeontologists such as Mary Anning 
led to ideas about evolution 

 

b. that living things produce 
offspring of the same 
kind, but that offspring 
vary and are not identical 
to their parents 

 

e.g. about different breeds of dogs and the effects of 
cross breeding 

 

c. how adaptation can lead 
to evolution 

 

e.g. how the necks of giraffes got longer; the 
development of insulating fur on the arctic fox; about 
how Charles Darwin and Alfred Wallace developed their 
ideas about evolution 

 
 
 
 
 
 
 
 
 
 
 

 

4. Properties of materials 
 

Pupils should be taught: 
 

Pupils should know: 
 

a. that some materials are 
better thermal insulators 
than others 

 

that air is a good insulator; examples of situations 
where trapped air is used for insulation in everyday life, 
e.g. winter clothing, sleeping-bags, expanded 
polystyrene for cups 

 

comparison of electrical conductors and insulators is 
covered in the topic Electricity in Year 4 

 

b. that temperature is a 
measure of how hot or 
cold things are 

 

how to compare different temperatures by feel and by 
the use of a thermometer; how to read a thermometer 
scale including values below 0 ºC; about the boiling 
point and freezing point of water and the temperature of 
a healthy human 

 

Acids and alkalies 
 

Pupils should be taught: 
 

Pupils should know: 
 

c. that solutions can be 
classified as acidic, 
neutral or alkaline 

 

how to use indicators (litmus and natural pigments e.g. 
red cabbage) to classify solutions as acidic, neutral or 
alkaline 



 

 

5. Light 
 

The behaviour of light 
 

Pupils should be taught: 
 

Pupils should know: 
 

a. how light is reflected at 
plane surfaces 

 

how a plane mirror alters the path of a ray of light; the 
meaning of the angle of incidence and angle of 
reflection; how to measure these angles using a 
protractor, and that they are equal; practical 
applications of mirrors, e.g. construction of a periscope 

 

b. that light travels in a 
straight line at a finite 
speed in a uniform 
medium 

 

that light comes from a luminous source and travels in 
straight lines 

 

c.  light travelling in straight 
lines explains why 
shadows have the same 
shape as the objects that 
cast them 

 

use practical examples of shadows with simple 
diagrams to explain them 

 
 
 
 
 
 

 

Seeing 
 

Pupils should be taught: 
 

Pupils should know: 
 

d. that non-luminous objects 
are seen because light 
scattered from them 
enters the eye 

 

that light from a luminous source is reflected from non-
luminous objects to our eyes. 

 

 

 
 

 

6. Electricity 
 

Pupils should be taught: 
 

Pupils should know: 
 

a. how changing the number 
or type of components 
(e.g. batteries, 
bulbs/buzzers, wires) in a 
series circuit can make 
bulbs brighter or dimmer 

 

the relative brightness of bulbs in series circuits 
 

It is recommended that normal brightness describes 
one bulb lit by one cell; other circuits can be compared 
with this. 



 

b. compare and give reasons 
for the variations in how 
components work 

 

for example the brightness of bulbs, loudness of 
buzzers and the on/off positions of switches 

 

c. how to represent series 
circuits by drawings and 
conventional symbols, 
and how to construct 
series circuits on the 
basis of drawings and 
diagrams using 
conventional symbols 

 

the electrical symbols for all the components mentioned 
above (see Appendix 2); how to interpret and draw 
circuit diagrams where the components are connected 
in series; how to recognise a short circuit and be aware 
of the safety implications 

 

 
 
 
 

Appendix 1 – Suggested materials for grouping and classifying materials 

 
aluminium 
brass 
bronze 
carbon (graphite) 
ceramic 
chalk 
clay 
copper 
 

cork 
cotton cloth 
expanded polystyrene 
glass 
granite 
hardwood 
iron 
 

lead 
leather 
limestone 
marble 
nylon 
paper 
perspex 
 

polystyrene 
polythene 
PVC 
rubber 
slate 
soft wood 
steel wool 
zinc 
 

 
 
 
 
 
 
 
Appendix 2 – Electrical Symobols 

 

 


