
SCAMBLESBY CE PRIMARY SCHOOL:  
MEDIUM TERM-PLANNING Y5/6 SCIENCE  

 
 

Milestone 3  
Working 

Scientifically 

 Plan enquiries, including recognising and controlling variables where necessary. 
 Use appropriate techniques, apparatus, and materials during fieldwork and 

laboratory work. 
 Take measurements, using a range of scientific equipment, with increasing 

accuracy and precision. 
 Record data and results of increasing complexity using scientific diagrams and 

labels, classification keys, tables, bar and line graphs, and models. 
 Report findings from enquiries, including oral and written explanations of 

results, explanations involving causal relationships, and conclusions. 
 Present findings in written form, displays and other presentations. 
 Use test results to make predictions to set up further comparative and fair tests. 
 Use simple models to describe scientific ideas, identifying scientific evidence that 

has been used to support or refute ideas or arguments. 

 

 

 
 

 



Light (Autumn Term) 

Investigate light and seeing: 
This concept involves understanding how light and reflection affect sight.  

 

Milestone 
3: 

 Understand that light appears to travel in straight lines. 
 

 Use the idea that light travels in straight lines to explain that objects are seen because they give out or reflect light into the eyes. 
 

 Use the idea that light travels in straight lines to explain why shadows have the same shape as the objects that cast them, and to 
predict the size of shadows when the position of the light source changes.  
 

 Explain that we see things because light travels from light sources to our eyes or from light sources to objects and then to our eyes. 

Vocabulary Straight, direction, rainbow, spectrum, refraction, reflection, diffusion, opaque, 
translucent, transparent, shadow, prism 

Session Learning objective Learning Question /  
Success Criteria 

Lesson outline 

1 To know that light travels in 
straight lines; 
To explain how light can be 
reflected and be refracted. 

Can light change direction? 
SC: I know that light travels in straight lines. (Basic) 
SC: I know that light can change direction when it hits a mirrored surface or water. 
(Advancing) 
SC: I can demonstrate / explain the process of refraction. (Deep) 

 Share Knowledge Organiser; 

 Demonstration and diagrams to 
illustrate how we see things; 

 Investigations using mirrors and water to 
explore reflection and refraction. 

2 To know that white light is 
made up of the seven colours 
of the rainbow and can be split 
into these colours using a 
prism. 

Can you make a rainbow from a light source? 
SC: I know that light is made of the 7 colours of the rainbow. (B) 
SC: I can split white light using a prism. (A) 
SC: I can explain the processes involved in splitting white light and combining the 7 
colours of the rainbow (D) 

 Make a spectrum and spin to 
demonstrate mixture of colours; 

 Use prisms, including home-made water 
prisms, to explore how to split light. 

3 To know that some materials 
will not allow light to pass 
through, and this causes 
shadows. 

Can you create a range of shadows using a light source and a range of 
materials? 

SC: I know how shadows are formed. (B) 
SC: I know how some materials allow light to pass through them. (A) 
SC: I know how to vary the shape and definition of a shadow. (D) 

 Investigations exploring different size 
and density of shadows. 

Assessment  Rising Stars: Year 6, Tests 1 – 4 (choice of…), Y5/6 Milestone 3 Light Unit Analysis and Powerpoints 
 
 



Earth and Space (Autumn Term) 

Investigate Earth and Space:  
This concept involves understanding what causes seasonal changes, day and night. 

 

Milestone 
3: 

 

 Describe the movement of the Earth, and other planets, relative to the Sun in the solar system. 
 Describe the movement of the Moon relative to the Earth. 
 Describe the Sun, Earth and Moon as approximately spherical bodies. 
 Use the idea of the Earth’s rotation to explain day and night and the apparent movement of the sun across the sky. 

Vocabulary Orbit, planet, Earth, Sun, moon, gravitational pull, day and night, seasons, hemispheres, 365 ¼ 
days, 28 days, leap year, lunar month, 24 hours 

Session Learning Objective Learning Question / Success Criteria Lesson Outline 
1 To know that the Earth and moon and other 

planets orbit the Sun, with each orbit taking a 
different length of time; 

What is moving in our solar system? 

SC: I know that objects in the sky orbit the sun and that one orbit 
equals a year. (B) 
SC: I know that orbits vary depending on distance from the sun (A) 
SC: I know the length of orbits of Earth and other plants are different 
depending on distance from the sun. (D) 

 Share Knowledge Organiser; 

 Demonstration of how planets orbit the 
Sun, and how the moon orbits the Earth. 

 Application of key times to orbit diagrams 
and demonstrations, including making 
own adapted orraries. 

2 To know why the Sun, Earth and moon are 
roughly spherical, but not completely 
superficial 

Why are planets spherical? 

SC: I know that all planets are roughly spherical. (B) 
SC: I know that gravity affects the shape of planets. (D & A) 

 Research into shapes of Sun, Earth and 
moon and other planets, investigating 
sizes and topographical features; 

 Explore the effects of gravity and why 
this affects the shapes of the moon and 
Earth. 

3 To know how the Earth’s movement gives us 
day and night and the apparent movement of 
the Sun across the sky.  
 
To know how different seasons occur and 
how the Northern and Southern hemisphere 
experience different seasons ‘at the same 
time’. 

How do we experience day and night? 
How can it be winter in England but Summer in Australia? 
SC: I know that when it is day on one side of the world it is night on 
the other. (B) 
SC: I can demonstrate how day and night can occur at the same time. 
(A) 
SC: I can explain how the different hemispheres experience different 
seasons at the same time. (A) 
 
 

 Draw labels and describe how the earth’s 
rotation gives us day and night. 

 Explain and demonstrate how and why a 
sundial works. 

 Demonstration and explanations, using 
globes and light sources, of how day and 
night and seasons occur. 

Assessment  Rising Stars: Year 5, Tests 1 – 5 (choice of…),Y5/6 Milestone 3  Earth and Space Unit Analysis and Powerpoints 



States of Matter and Materials (Spring Term) 

Investigate materials  
This concept involves becoming familiar with a range of materials, their properties, uses and how they may be altered or changed.  
 

Milestone 
3 

 Compare and group materials together, according to whether they are solids, liquids or gases. 

 Observe that some materials change state when they are heated or cooled, and measure the temperature at which this happens in degrees 
Celsius (°C), building on their teaching in mathematics. 

 Identify the part played by evaporation and condensation in the water cycle and associate the rate of evaporation with temperature. 

 Understand how some materials will dissolve in liquid to form a solution and describe how to recover a substance from a solution. 

 Use knowledge of solids, liquids and gases to decide how mixtures might be separated, including through filtering, sieving and evaporating. 

 Give reasons, based on evidence from comparative and fair tests, for the particular uses of everyday materials, including metals, wood and 
plastic. 

 Demonstrate that dissolving, mixing and changes of state are reversible changes. 

 Explain that some changes result in the formation of new materials, and that this kind of change is not usually reversible, including changes 
associated with burning, oxidisation and the action of acid on bicarbonate of soda. 
 

Vocabulary Solids, liquids, gases, soluble, insoluble, evaporation, condensation, particles, molecules, water cycle, 
melting, freezing, states of matter, reversible and irreversible changes, physical changes, chemical 
changes, solute, filtration, sieving 

Session Learning Objectives 
 

Learning Question / Success Criteria Lesson Outline 

1 to know that materials can be grouped 
together based on a range of comparative 
and fair tests, including their hardness, 
solubility, conductivity (electrical and thermal) 
and response to magnets 

How can we demonstrate the different properties of 
materials? 
SC: I know how to group materials based on given criteria. 
(B) 
SC: I can modify a test to compare given materials. (A) 
SC: I can devise an experiment that proves / disproves a 
hypothesis I have created about materials. (D) 

 Share Knowledge Organiser; 

 Children sort a range of materials, 
using a range of criteria, using  

2 To know that some solids are soluble and 
others are insoluble, and to suggest and test 
methods to separate them 

How can we separate salt and sand from a solution? 
SC: I know that dissolving salt in water is a reversible 
change and I can separate them using heat and 
evaporation. (B) 
SC: I can explain that a dissolved solution has not 
disappeared when it has dissolved, providing evidence 
accordingly. (A) 

 Investigation, using different 
scientific techniques, to separate 
soluble and insoluble materials 
from a water solution. 



SC: I can relate my understanding to my knowledge of the 
water cycle. (D) 

3 To know that some changes are reversible 
and that some are not, and that these result 
in a chemical change that might create a new 
material. 

Can toast be unmade? 
Can cooking be reversed? 
SC: I can explain and show that cooking in a physical 
change and is irreversible. (B) 
SC: I can explain and name new materials that are made 
from mixing different materials / processes. (D) 

 Investigations about adding ascetic 
or citric acid to bicarbonate of soda 
and observing the results 

4 To know that different materials will either 
conduct or insulate heat. 

Can you design an appropriate jacket potato cover to 
keep it warm / a hot water cover for teddy? 
SC: I know that some materials are conductors of heat 
and some are insulators of heat. (B) 
SC: I can measure temperatures accurately and graph 
and interpret the results. (A) 
SC: I can compare cooling rates of different thermal 
insulators and produce conclusions in response to my 
hypotheses. (D) 

 Demonstrations of temperature loss 
in china, glass and metal 
containers; 

 Investigation to design an 
investigation to compare thermal 
insulators and conductors 

  

Assessment  Rising Stars: Year 5, Tests 1 – 5 (choice of…), Y5/6 Milestone 3 States of Matter and Materials Unit Analysis and Powerpoint. 

Rocks and Soils (Spring Term) 

Investigate Rocks and Soils: 
This concept includes being able to compare and group rocks and describe the formation of fossils. 
Milestone 

3 
 Compare and group together different kinds of rocks on the basis of their simple, physical properties. 

 Relate the simple physical properties of some rocks to their formation (igneous or sedimentary). 

 Describe in simple terms how fossils are formed when things that have lived are trapped within sedimentary rock. 

 Recognise that soils are made from rocks and organic matter. 

Vocabulary Igneous, metamorphic, sedimentary, layers, soil, topsoil, subsoil, base rock, pressure, fossilisation, erosion, 
heat, pressure, lava, compression 

Session Learning Objectives Learning Question / Success Criteria Lesson Outline 

1 To know how rocks can be grouped on the 
basis of their simple, physical properties 

Are all rocks the same? 
SC: I can name and describe different rocks. (B)  
SC: I can compare and contrast different types of rocks. 
(A) 

 Share Knowledge Organiser; 

 Compare and contrast rock samples; 

 Use and develop branching diagrams 
to identify different types of rock; 



SC: I can infer the type of rock based on observable 
properties or descriptions. (D) 

2 To know the different properties of igneous, 
sedimentary and metamorphic rocks 

Will all rocks respond similarly to pressure? 
SC: I can relate characteristics of rocks to effectiveness / 
suitability in different contexts (B) 
SC: I can devise a fair test investigation to compare 
properties of different rocks. (A) 
SC: I can relate the hardness of a rock to its origins. (D) 

 Investigation, using Mohs Scale of 
Hardness, to compare properties of 
rock and their responses to different 
amounts of pressure 

3 To know how, why and where fossils are 
formed; 
To know that soils are made from rocks and 
organic matter. 

How are fossils formed and where can they be 
found? 
Is all soil the same? 
SC: I know the origin of fossils. (B) 
SC: I can identify the types of fossils (identifying 
patterns) that are most likely to be found in different 
types of sedimentary rocks (e.g. in shale, limestone, 
sandstone etc). (D) 

 Describe and illustrate the formation 
of fossils; 

 To observe and describe the 
properties of soil; 

 To explore how soil differs in different 
locations and has an implication for 
building and wildlife. 
 
 

Assessment  Y5/6 Milestone 3: Rocks & Soils Unit Analysis and Powerpoints 

Forces and Magnets (Spring Term) 

Understand movement, forces and magnets.  
This concept involves understanding what causes motion 
 

Milestone 
3 

 Explain that unsupported objects fall towards the Earth because of the force of gravity acting between the Earth and the falling object. 

 Identify the effect of drag forces, such as air resistance, water resistance and friction that act between moving surfaces. 

 Describe, in terms of drag forces, why moving objects that are not driven tend to slow down. 

 Understand that force and motion can be transferred through mechanical devices such as gears, pulleys, levers and springs. 

 Understand that some mechanisms including levers, pulleys and gears, allow a smaller force to have a greater effect. 

Vocabulary Gravity, friction, air resistance, streamlining, aerodynamics, upthrust, weight, mass, water resistance, Newtons, particles, 
surface area, push, pull, balance, magnetism 
 
 

Session Learning Objective Learning Question / Success Criteria Lesson Outline 

1 To know that forces are pushes and 
pulls and can change the direction and 
shape of objects 

Can gravity be ‘beaten’? 
SC: I know that gravity affects all objects but air resistance can 
slow down the effects of gravity. (B) 

 Share Knowledge Organiser; 

 Demonstrations of gravity and air 
resistance in action; 



To know that gravity acts upon objects 
equally, but air resistance can affect a 
falling object; 
To know that streamlined objects can 
travel with less resistance than non-
streamlined objects 
 

SC: I know how vehicles can be more / less streamlined and 
therefore more / less efficient. (A) 
SC: I can interpret data about the rate that different materials 
fall towards Earth and can summarise my findings. (D) 

 Open ended investigation – ‘Make 
this piece of A4 paper travel the 
furthest?’  

2 to know that forces are measure in 
Newtons, and that different forces are 
needed to move a range of stationery 
items 

How can we measure and compare forces? 
SC: I know that forces are measured in Newtons. (B) 
SC: I can devise an investigation to compare the force needed 
to move stationary items. (A) 
SC: I can identify ways to reduce force needed to move items 
(eg: using a lever or pulley) and devise an investigation to 
compare forces accordingly. (D)   
 
 

 Demonstration of how to use 
Newton meters and their 
effectiveness. 

 Investigations, using either items of 
a different mass or on a range of 
surfaces of different friction, to 
compare and contrast force 
needed.  

3 To know the factors that can increase 
and decrease friction, air resistance and 
water resistance 

Make this car travel more slowly down the ramp. 
Make this parachute the most effective. 
Make this paper boat the most effective. 
SC: I can change variables to prove / disprove a hypothesis. 
(B) 
SC: I can conduct a fair test and compare results in detail. (A) 
SC: I can provide scientific reasons for observations and offer 
possible outcomes / ways to refine an investigation. (D) 
 

 Group investigations – designing, 
conducting and evaluating a 
scientific investigation 

4 To know the effects of magnetism and 
that magnets have two poles. 

How do magnets work? 
Why do magnets have different poles? 
SC: I can observe and describe the effect of placing like 
and different poles of a magnet next to each other. (B) 
SC: I can apply my knowledge of magnetic poles to create 
a game that uses the idea that magnets attract or repel 
each other. (A) 
SC: I know how to make a magnet. (D) 
 
 
 

 Demonstration and exploration of 
magnets 

 Research about North and South 
poles, compasses and why 
magnets have poles. 

 
 
 

Assessment  Rising Stars: Year 5, Tests 1 – 4 (choice of), Y5/6 Milestone 3: Forces and Magnets Unit Analysis and Powerpoint reference 



Plants (Summer Term) 

Understand plants  
This concept involves becoming familiar with different types of plants, their structure and reproduction.  
 
Milestone 

3 
Relate knowledge of plants to studies of evolution and inheritance. 

Relate knowledge of plants to studies of all living things 

Describe the life process of reproduction in some plants and animals. 

Describe how living things are classified into broad groups according to common observable characteristics. 

Give reasons for classifying plants and animals based on specific characteristics. 

 

Vocabulary Root, stem, sepal, ovule, ovary, style, stigma, flower, anther, filament, stamen, 7 life processes (movement, nutrition, 
sensitivity to heat / light, respiration, reproduction, excretion, growth),  

Session Learning Objective Learning Question / Success Criteria Lesson Outline 

1 and 2 To know the function of parts 
of flowering plants, 
requirements of growth, water 
transportation in plants, life 
cycles and seed dispersal. 

How do plants demonstrate the 7 life processes 
(movement, nutrition, sensitivity to heat / light, 
respiration, reproduction, excretion, growth) 
SC: I know the 7 life processes. (B) 
SC: I can make comparisons between the 7 life processes 
and how they relate to different plants, animals and 
humans. (A) 
SC: I can explain and elaborate the 7 life processes to a 
specific audience. (D) 

 Share knowledge organiser; 

 ‘Email an Alien’ explanation 

 Demonstration and research, and 
interactive posters / leaflets / 
extended writing about the parts 
and function of plants, inc. seed 
dispersal 

3 To know the processes of 
plant reproduction 

How are new plants created?  
SC: I can draw and describe plant reproduction. (B) 
SC: I can demonstrate and explain sexual and asexual 
reproduction in plants. (A) 
SC: I can relate the reproduction of plants to the 
reproduction of insects. (D) 

 Discussion and research about 
seed dispersal, and the process of 
pollination and germination; 

 Children produce comic strip / 
presentation (YouTube tutorial-
style) about how plants reproduce 
and 3D flowers with annotations 

4 To know how to classify plants 
based on specific 
characteristics. 

How can well-chosen criteria help us name plants?  
SC: I can use a branching diagram to identify and name a 
plant. (B)     

 Branching database diagrams to 
classify and sort plants 



SC: I know how to use a branching diagram in reverse to 
describe a plant’s characteristics. (A) 
SC: I can create a branching diagram to classify a range of 
plants. (D)                           

5 To know that plants need 
sunlight, water and suitable 
conditions to grow effectively 

Does it matter where I place my indoor plants? 
SC: I know how the 7 life processes relate to successful 
plant growth. (B) 
SC: I can suggest which variables to change to identify 
conditions needed for successful plant growth. (A) 
SC: I can change variables to affect plant growth, and use 
measurements to compare results and produce detailed 
conclusions. (D) 

 Investigation which compares 
location and watering of plants – 
compare and contrast and assess 
variables in action. 

 
 
 

Assessment  Rising Stars: Year 5, Tests 1 – 4 (choice of), Y5/6 Milestone 3 Plants Unit Analysis and Powerpoints 

Animals including humans 
Evolution (Summer Term) 

Understand animals and humans  

This concept involves becoming familiar with different types of animals, humans and the life processes they share.  
  

Milestone 
3 

Describe the changes as humans develop to old age. 
Identify and name the main parts of the human circulatory system, and describe the functions of the heart, blood vessels and blood. 
Recognise the importance of diet, exercise, drugs and lifestyle on the way the human body functions.  
Describe the ways in which nutrients and water are transported within animals, including humans. 
Describe the differences in the life cycles of a mammal, an amphibian, an insect and a bird. 
Describe the life process of reproduction in some plants and animals. 
Describe how living things are classified into broad groups according to common observable characteristics. 
Give reasons for classifying animals based on specific characteristics. 
Recognise that living things have changed over time and that fossils provide information about living things that inhabited the Earth millions of years ago. 
Recognise that living things produce offspring of the same kind, but normally offspring vary and are not identical to their parents. 
Identify how animals and plants are adapted to suit their environment in different ways and that adaptation may lead to evolution. 

Vocabulary Animals, vertebrates, invertebrates, chordata, molluscs, arthropods, mammals, reptiles, fish, amphibians, birds, insects, 
crustaceans, arachnids, habitat, life cycle, metamorphosis, sexual / asexual reproduction, adaptation, environment, breeding, 
evolution, fossil, inherit, reproductive, selective breeding, trace fossil 

Session Learning Objective Learning Question / Success Criteria Lesson Outline 

1 To know and be able to describe the changes 
as humans develop to old age 

How do we change as we get older? 
SC: I know and can describe the main changes 
in the human body from childhood to adulthood to old 
age. (B) 

Discuss the ‘7 ages of man’ – sequencing 
and describing ages, physical implications, 
social implications etc – link to creative 
writing / information writing to an alien about 
humankind. 



SC: I can compare and contrast the physical 
appearance of children and adults, and can graph 
changes in average heights of males and females 
at different ages, summarising my findings. (A) 
SC: I can interpret data about normal blood pressure in 
children and adults and draw some 
conclusions. (D) 

2 To know, identify and name the main parts of 
the human circulatory system, and describe 
the function of the heart, blood vessels and 
blood. 

How does the human body actually work? 
SC: I can draw and label diagrams of the human 
circulatory system and describe the functions of the heart, 
blood vessels and blood. (B) 
SC: I can contrast the different roles of veins and arteries 
in the human circulatory system. (A) 
SC: I can discover information about human blood 
pressure and can relate information about blood pressure 
to diet and lifestyle. (D) 

Either extended non-chronological writing 
about the circulation system, or YouTube-
style presentation about the circulation 
system. 
Using oximeters, compare heart rate before 
and after exercise – investigations. 

3 To know the importance of diet, exercise, 
drugs and lifestyle choices on the way the 
human body functions 

How can we look after ourselves properly? 
SC: I can observe and record the effect of exercise on 
the heartbeat and can describe a healthy, balanced diet. 
(B) 
SC: I know and can explain the possible effects of too 
much sugar in the diet on how the human body 
functions. (A) 
SC: I know how coronary arteries may become blocked 
and cause heart attacks. (D) 

Posters and leaflets persuading people to 
adopt a healthy lifestyle. 

4 To know that living things have changed over 
time and that fossils provide information about 
living things that inhabited the Earth millions of 
years ago. 

What is evolution and what evidence is there? 
SC: I can describe how plants and animals may evolve 
through adaptation to their environment. (B) 
SC: I know that animals have changed over millions of 
years and can suggest reasons / evidence to prove it. 
(A) 
SC: I can analyse the work of Darwin and his theories of 
natural selection. (D) 

Exploration of the work of Charles Darwin – 
link to creative writing and map work. 

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

Why do I look like my brother? 
Why don’t I look like my sister? 
SC: I can observe and describe differences between 
living 

Discussion of genes – dominant and 
recessive, and family traits – discuss Royal 
Family. 
Baby photos exploration – can we match 
babies to classmates / their parents? 



things and their offspring and can name offspring that 
are not 
identical to their parents and describe how they vary. (B) 
SC: I can explain, with examples, offspring which are not 
identical to their parents. (A) 
SC: I know how genetics can cause similarities and 
differences between parents and their offspring and 
siblings. (D)  

6 To know how animals and plants are adapted 
to suit their environment in different ways and 
that adaptation may lead to evolution 

How do animals and plants adapt to fit into their 
surroundings? 
SC: I know that different plants and animals live in 
different habitats. (B) 
SC: I can list the ways an animal / plant has adapted to 
its environment. (A) 
SC: I can explain how adaptation can lead to evolution 
of appearance and characteristics. (D) 

Research and poster creation about how a 
chosen animal/ plant has adapted to its 
environment  habitat. 

Assessment  Rising Stars: Year 6 , Tests 1 – 4 ) choice of), Y5/6 Milestone 3:Animals including Humans Unit Analysis and Powerpoints 



 



 



 



 



 



 



 

 



 

 



 

 



 



 



 



 



 


