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Science Medium Term Plan
LKS2 – Cycle 1

	Unit Name 
	Lessons
	Unit Outcomes
	Key Skills
	Key Knowledge
	Key Vocabulary  

	Autumn 1

Light and shadows


	1. Lesson 1: Sources of light
2. Lesson 2: What is reflection?
3. Lesson 3: Where do shadows come from? 
4. Lesson 4: Shadows throughout the day
5. Lesson 5: Investigating shadows
6. Lesson 6: Using light and shadows
	· Recall examples of light sources, objects that do not give out light and that darkness is the absence of light.
· Describe ways to protect eyes from harm.
· Describe what happens when light reflects, give examples of reflective surfaces or materials and describe factors that may affect the quality of a reflected image.
· Describe how shadows form and identify patterns between groups of materials and the shadows produced.
· Recall factors that affect the way a shadow appears, including what causes shadows to change throughout the day and factors that change the size of a shadow
· Describe the pattern of changing shadows throughout the day.
· Describe how the light source’s distance affects the shadow’s size.
· Explain why a particular material is appropriate for making a shadow puppet and use knowledge of shadows to animate it.

When working scientifically, pupils who are secure will be able to:
· Recall what information needs recording to decide the number of columns in a results table and suggest suitable headings for the results table.
· Record information in the correct columns.
· Identify if a question is testable, explain why and plan ways to answer a testable question.
· Select which variables will be changed, measured and controlled in the experiment.
· I can describe patterns in data and quote values as evidence of patterns in data.
· I can identify odd results that do not fit the pattern.
· I can use patterns to make predictions for missing data.

	Posing questions
Beginning to raise further questions during the enquiry process. 
Considering what makes a testable question.
Beginning to recognise that there are different types of enquiry and that they are suitable for different questions.
Beginning to make suggestions about how different questions could be answered.
Planning
Beginning to select from options which variables will be changed, measured and controlled.
Predicting
Making predictions about what they think will happen by using scientific knowledge and personal experience to explain their prediction.
Observing
Using their senses to describe, in more detail and with simple scientific vocabulary, what they notice or what has changed.
Measuring
Using standard units to measure and compare.
Using measuring equipment with increasing accuracy. 
Reading scales with unmarked intervals between numbers.
Recording
Using a prepared table to record results including more detailed observations.
Using tables with more than two columns. 
Identifying and adding headings to tables. 
Beginning to design simple results tables. 
Grouping and classifying
Grouping based on visible characteristics and measurable properties. 
Graphing
Reading the value of bars with greater accuracy. 
Analysing and drawing conclusions
Writing a conclusion to summarise findings using simple scientific vocabulary.
Beginning to suggest how one variable may have affected another.
Beginning to quote results as evidence of relationships.
Identifying data that does not fit a pattern (anomalous data).
Recognising when results or observations do not match their predictions.
Beginning to use identified patterns to predict new values or trends.

	Light travels from a source (e.g. the Sun, light bulbs and torches).
 
Light is needed to see things and that dark is the absence of light.
 
Light from the Sun can be dangerous and how to protect their eyes.
 
All materials reflect light. 
 
Shadows form when the light from a light source is blocked by an opaque object.
 
Shadows change as a result of changing the position of the light source and changing the distances between the light source, object and surface.
 
Shadows change position and length throughout the day as the Sun changes position in the sky.
Science in action
To know:
Famous scientists throughout history.
 
A range of jobs and careers use scientific knowledge and methods.
 
There are spiritual, moral, social and cultural links with Science.
 
Methods and equipment used by scientists throughout history and how these have led to modern methods.
 
Scientific knowledge has changed over time, leading to the current understanding of Science.
 
Collaboration and peer reviewing are essential for effective scientific progress.

	cast a shadow
conclusion
control variable
dangerous
light source
luminous
non-luminous
opaque
protect
prove
reflect
reflection
reflective (shiny)
relationship
shadow
shadow puppet
translucent
transparent
variable

	Autumn 2

Animals including humans: Movement and nutrition



	1. Lesson 1: Skeletons
2. Lesson 2: The bones in our body
3. Lesson 3: Muscles and movement
4. Lesson 4: Eating for survival
5. Lesson 5: Nutrient groups
6. Lesson 6: Balanced diets 
	· Recall the three key functions of the skeleton (movement, support and protection).
· Describe a vertebrate, invertebrate, endoskeleton and exoskeleton.
· Identify and name the skull, spine, ribs and pelvis on a diagram.
· Recall that muscles cause movements in the body, some of which we control by choice and that they cause a movement by shortening and pulling on a bone.
· Recall that animals, including humans, need to eat food to survive.
· Describe some examples of how energy is used by the body and make comparisons about the energy demands between people.
· List some of the seven nutrient groups, name foods that are good sources of them and describe what they are needed for in the body.
· Compare two different meals and explain which is more balanced by naming the nutrient groups and commenting on the relevant proportions.

When working scientifically, pupils who are secure will be able to:
· Use information about skeletons to group animals.
· Record measurements of different bones and use the data to sort them into size order.
· Describe some ways scientific research has improved the field of bionics/prosthetics, such as the choice of materials or linking their movement to muscles in the arm.
· Find relevant data on food packaging and make numerical comparisons.
· Summarise key information using secondary sources.
· Describe some changes to scientific knowledge and jobs that require this information.

	Measuring
Using standard units to measure and compare.
Using measuring equipment with increasing accuracy.
Reading scales with unmarked intervals between numbers.

Researching
Gathering specific information from a variety of sources.

Recording
Using a prepared table to record results including more detailed observations.

Grouping and classifying
Grouping based on visible characteristics and measurable properties.

Analysing
Writing a conclusion to summarise findings using simple scientific vocabulary.

Evaluating
Beginning to identify new questions that would further the enquiry.

	Animals can be grouped based on the presence of a skeleton. 
The skeleton in humans and some animals is used for movement, protection and support. The muscular system in humans and some animals works with the skeleton for movement. The main bones in the body.
Animals, including humans, need the right types and amount of nutrition. 
Humans cannot make their own food; therefore, they eat to get the nutrition needed. There are nutrient groups (carbohydrates, protein, fats, fibre, vitamins, minerals and water) that have their own functions in the body. A balanced diet should include all nutrient groups. Animals have different diets.
Science in action

To know:

There are famous scientists throughout history. There are a range of jobs and careers that use scientific knowledge and methods. Scientific work is taking place with modern-day scientists. There are science events in the news and recent discoveries. There are methods and equipment used by scientists throughout history that have led to modern methods. Scientific knowledge has changed over time, leading to the current understanding of Science. There is current scientific research taking place with aims for the future.
	balanced diet
bone
carbohydrate
conclude
diet
endoskeleton
energy
exoskeleton
fat
fibre
invertebrate
joint
measure
mineral
movement
muscle
nutrient
pelvis
protection
protein
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skull
spine
support
vertebrate
vitamin
water

	Spring 1

Materials: Rocks and soils






	1. Lesson 1:  Rocks. Appearance 
2. Lesson 2: Rocks: Physical properties
3. Lesson 3: Fossil formation 
4. Lesson4: Fossils and palaeontology
5. Lesson 5: Soil formation 
6. Lesson 6: Soil layers and earthworms 
	· Define the term rock.
· Describe the appearance of different rocks, identifying both crystals and grains.
· Group rocks by their absorbency, hardness and reaction to acid rain (vinegar).
· List the different factors that break down rocks.
· Describe fossil formation and identify fossils in rocks.
· Describe the work of a palaeontologist.
· Name, describe and compare some different categories of soil.
· List some of the benefits of earthworms to the soil.
· Identify and describe the comparative size and weight of the layers in a sedimentation jar.

When working scientifically, pupils who are secure will be able to:
· Use a magnifying glass correctly to observe the appearance of a rock in detail.
· Use results to choose the appropriate rock type for a specific use, suggest a better choice of rock for a specific use and predict how a rock will be affected by the weather.
· Research and present information on fossil formation using a single source.
· Use a model of the fossil record to determine the relative age of a fossil, to suggest how a living thing has changed over time and to suggest what living things were around in a certain era.
· Draw and label the bars on a bar chart.
· Accurately draw and label the layers of sediment in a sedimentation jar.

	Observing

Using their senses to describe, in more detail and with simple scientific vocabulary, what they notice or what has changed.
Researching 

Gathering specific information from a source.

Recording
Beginning to draw more scientific diagrams by:

Drawing in 2D to produce simple line diagrams.
Labelling with more scientific vocabulary.

Grouping and classifying
Grouping based on visible characteristics and measurable properties.

Graphing
Representing data using bar charts.

Analysing and drawing conclusions

Beginning to suggest how one variable may have affected another.
Beginning to quote results as evidence of relationships.
Beginning to use identified patterns to predict new values or trends.
	Rocks can be grouped based on appearance or properties (e.g. colour, texture, hardness and permeability). 
Rocks may contain grains, crystals or fossils. Grains and crystals appear differently and can be used to classify rocks. Soils are made from rocks and dead matter. The relationship between the properties of rocks and their uses. Fossils can form from the remains of living things. 
Rocks can change over time (e.g. erosion and weathering).Living things depend upon each other (e.g. for food and shelter).
 A food chain can be used to show how animals obtain food from eating either plants and/or other animals.

	bar chart
conclusion
crystal
diagram (Y1)
fossil
grain
group (Y1)
hard
hardness
observe (Y1)
predict (Y2)
record
research (Y2)
rock
sediment
sedimentary rock
sedimentation
soft
soil

	Spring 2

Animals including humans: Digestion and food 





	1. Lesson 1: The human digestive system
2. Lesson 2: Human Teeth 
3. Lesson 3: Identifying dental hygiene 
4. Lesson 4: Teeth of carnivores, herbivores and omnivores 
5. Lesson 5: Producers, predators and prey in food chains
6. Lesson 6: Poo clues 
	
· Label key organs found in the digestive system and describe each of their functions.
· Describe the functions of the four different types of adult human teeth using key vocabulary.
· Know that good dental care involves brushing their teeth twice a day with toothpaste and a soft toothbrush.
· Produce a food chain that begins with a plant and has arrows that move up the food chain.
· Define a producer, predator and prey and identify examples in food chains.
· Describe digestion, teeth and diets when talking about the observed poo clues.
· Write a letter that uses a range of scientific vocabulary from the unit.

When working scientifically, pupils who are secure will be able to:

· Evaluate a strength or weakness of the digestive system model.
· Describe an example of evidence that can be used to study teeth.
· Evaluate a method by considering its limitations.
· Recall that scientific research needs repeated results before being used in society.
· Identify trends in predators and prey.
· Draw a results table that has space for observations about different poo samples.

	Planning
Beginning to select from options which variables will be changed, measured and controlled.

Recording
Beginning to design simple results tables.

Grouping and classifying
Grouping based on visible characteristics and measurable properties.

Analysing and drawing conclusions
Beginning to suggest how one variable may have affected another.
Beginning to use identified patterns to predict new values or trends.

Evaluating
Beginning to identify steps in the method that need changing and suggest improvements.
Beginning to identify which variables were difficult to control and suggesting how to better control them.
Commenting on the degree of trust by reflecting on the quality of results (repeating results, accurate measurements and maintaining control variables).

	The main organs of the human digestive system are the mouth, teeth, tongue, oesophagus, stomach, small and large intestines and each has a different function. 
The different types of human teeth are incisors, canines, premolars and molars and each has a different function. 
Teeth can be damaged by sugary and acidic food, for example. 
It is important to brush teeth twice a day, make good food choices and visit the dentist regularly. The teeth of carnivores and herbivores are different for a reason. Predators hunt for their food and prey are the animals being hunted. Producers make their own food. Food chains begin with a producer, followed by consumers and arrows to show the energy passed on.
Science in action

To know:

Famous scientists throughout history. There are a range of jobs and careers that use scientific knowledge and methods. 
There is work taking place by modern-day scientists. 
There are spiritual, moral, social and cultural links with science. 
There are different methods and equipment used by scientists throughout history and these have led to modern methods. Scientific knowledge has changed over time, leading to the current understanding of science.
	canine
carnivore (Y1)
conclusion (Y3)
control variable
diagram (Y1)
digest
digestive system
ethics
faeces
food chain (Y2)
fair test
group (Y1)
herbivore (Y1)
incisor
large intestine
molar
mouth
nutrient (Y3)
oesophagus
omnivore (Y1)
pattern (Y1)
plan (Y1)
predator (Y2)
premolar
prey (Y2)
producer
proof
record (Y3)
results table (Y3)
saliva
small intestine
stomach
trustworthy (Y3)
variable (Y3)

	Summer 1

Energy: Electricity and circuits 
	1. Lesson 1: Using electricity 
2. Lesson 2: Building circuits
3. Lesson 3: Switching on and off
4. Lesson 4: Investigating electrical inductors and insulators
5. Lesson 5: Investigating bulb brightness
6. Lesson 6: Electrical safety  
	· Recall a range of electrical appliances, classify them as mains or battery-powered and explain why.
· Explain how to test if a circuit works and identify when simple electric circuits will work.
· Identify symbols for open and closed switches and give examples of how switches are useful.
· Predict whether a circuit will work based on whether the switch is open or closed and explain that it works by breaking and completing a circuit.
· Describe that a material is a good electrical conductor when it is added to an electric circuit and the bulb lights and that a material is a good electrical insulator when it is added to an electric circuit and the bulb does not light.
· Recall that metals, for example, are good electrical conductors and plastics, for example, are good electrical insulators.
· Describe that the more bulbs added to a series circuit, the dimmer the bulbs will be and explain that they will be dimmer when more are added to a circuit, as less energy is transferred to each of them.
· Describe precautions for working safely with electricity and explain some precautions using knowledge of circuit diagrams, electrical components, conductors or insulators.

When working scientifically, pupils who are secure will be able to:
· Draw a results table and record a range of appliances under the correct headings ‘Mains’ or ‘Batteries’.

· Identify and draw simplified electric circuit symbols and use these to draw a simplified circuit diagram.
· Write a method for the investigation that considers appropriate equipment, orders clearly written steps and considers safety.
· Pose questions relating to bulbs in an electrical circuit.
· Explain why a selected question is testable.
· Suggest that new inventions will change safety advice.

	Posing questions
Considering what makes a testable question. Beginning to recognise that there are different types of enquiry and that they are suitable for different questions. Beginning to make suggestions about how different questions could be answered.
Planning
Planning a simple method, verbally and in writing. Beginning to write a simple method in numbered steps. Selecting and beginning to decide what simple equipment might be used to aid observations and measurements.

Predicting
Making predictions about what they think will happen by predicting a trend by considering how the changing variable will affect the measured variable.

Observing
Using their senses to describe, in more detail and with simple scientific vocabulary, what they notice or what has changed.

Recording
Beginning to draw scientific diagrams that are in 2D and simple line diagrams. Using a prepared table to record results including more detailed observations. Using tables with more than two columns. Identifying and adding headings to tables. Beginning to design simple results tables.

Grouping and classifying
Grouping based on visible characteristics and measurable properties. 

Analysing and drawing conclusions
Writing a conclusion to summarise findings using simple scientific vocabulary. Beginning to suggest how one variable may have affected another. Beginning to use identified patterns to predict new values or trends.
	All electrical appliances need a power source, including batteries or mains electricity. 
An electrical circuit needs a complete path for the electrical charge to flow through. 
The main components in a series circuit. There are precautions for working safely with electricity. 
Some materials allow electric charge to pass through them quickly and these are known as electrical conductors (e.g. metals). 
Some materials do not allow electrical charge to pass through them easily and these are known as electrical insulators (e.g. wood and plastic). 
 Metals are used for cables and wires because they are good conductors of electricity.  
Plastic is used to cover cables and wires because it is a good insulator.  
An open switch breaks a series circuit so the components will be off. A closed switch completes a series circuit so the components will be on. The relationship between bulb brightness and the number of bulbs in a circuit.
Science in action

To know:

There are famous scientists throughout history. There are a range of jobs and careers that use scientific knowledge and methods. Work is done by modern-day scientists. Methods and equipment have been used by scientists throughout history and these have led to modern methods. Scientific knowledge has changed over time, leading to the current understanding of Science. Collaboration and peer-reviewing are essential for effective scientific progress.
	appliance
battery/cell
bulb
buzzer
circuit
conclusion
electrical conductor
electrical insulator
electricity
mains
method
motor
pattern (KS1)
power source
predict (KS1)
property
results table
switch
wire
variable

	Summer 2


Making connections: How does food affect muscle fatigue?


	1. Lesson 1: Investigating muscle fatigue - Planning
2. Lesson 2: Investigating muscle fatigue – Gathering data
3. Lesson 3: Investigating muscle fatigue – Analysing, concluding and evaluating.
4. Lesson 4: Investigating muscle fatigue - Extending
5. Lesson 5: Investigating muscle fatigue - Presenting
	Pupils who are secure will be able to:
· Recall key knowledge from previous units.
· Apply knowledge in new contexts.

When working scientifically, pupils who are secure will be able to:

· Carry out a full scientific enquiry.

	This unit revisits the working scientifically skills covered in mixed-age Y3/4 (A), including:

· Posing questions.
 
· Planning.
 
· Predicting.
 
· Observing.
 
· Measuring.
 
· Recording.
 
· Graphing.
 
· Analysing and drawing conclusions.
 
· Evaluating.

	Movement and nutrition
The skeleton in humans and some animals is used for movement, protection and support.
The muscular system in humans and some animals works with the skeleton for movement.
The main bones in the body
Animals, including humans, need the right types and amount of nutrition.
Humans cannot make their own food and therefore eat to get the nutrition needed.
The main nutrient groups (carbohydrates, protein, fats, fibre, vitamins, minerals and water) and their simple functions.
A balanced diet should include all nutrient groups.
Digestion and food
The main organs of the human digestive system (mouth, teeth, tongue, oesophagus, stomach, small and large intestines) and describe their simple functions.
Food chains begin with a producer followed by consumers and arrows to show the energy passed on.

Rocks and soils
Soils are made from rocks and dead matter.

Electricity and circuits
All electrical appliances need a power source, including batteries or mains electricity.
An electrical circuit needs a complete path for the electrical charge to flow through.
The main components in a simple series circuit.
The precautions for working safely with electricity.
That some materials allow electrical charge to pass through them quickly and these are known as electrical conductors (e.g. metals).
A closed switch completes a series circuit so the components will be on.

Light and shadows
Light travels from a source (e.g. the Sun, light bulbs and torches).
Light is needed to see things and that dark is the absence of light.
All materials reflect light.
Shadows are formed when the light from a light source is blocked by an opaque object.

	bar chart
battery
bulb
circuit
conclusion
control variable
fair
joint
light source
opaque
pattern (KS1)
predict (KS1)
shadow
trustworthy
variable
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