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                    Science Medium Term Plan
                              UKS2 – Cycle 1

	Unit Name 
	Lessons
	Unit Outcomes
	Key Skills
	Key Knowledge
	Key Vocabulary  

	Autumn 1

Mixtures and separation 


	1. Lesson 1: Mixtures
2. Lesson 2: Sieving 
3. Lesson 3: Filtering
4. Lesson 4: Solutions
5. Lesson 5: Dissolving 
6. Lesson 6: Evaporating  
	· Define the term mixture and name some common examples. 
· Define the term sieving and explain how sieving separates mixtures.
· Define the term filtering and explain how filtering separates mixtures. 
· Define the terms solution and dissolve and name some common examples of solutions. 
· Recall some factors that affect the time taken to dissolve.
· Describe the effect of temperature on the time taken to dissolve. 
· Define the term evaporating and explain how evaporating separates solutions.
· Identify when sieving, filtering and evaporating should be used.
When working scientifically, pupils who are secure will be able to:
· Research a mixture to find out what substances it is made from.
· Draw and annotate a diagram to explain how sieving separates a solid-solid mixture.
· Identify and justify which type of enquiry to use to answer my testable question.
· Identify solutions by observing and describing their appearance. 
· Suggest which variables to change, measure and control when investigating how temperature affects the time taken to dissolve.
· Choose which measurements to take and how long to take them for.

	Researching
· Gathering answers to open-ended questions from a variety of sources.
Recording (diagrams)
· Labelling with a broader range of scientific vocabulary.
· Annotating diagrams to explain concepts and convey opinions.
Posing questions
· Selecting the most appropriate enquiry method to answer questions and give justification.
Observing (qualitative data)
· Using their senses to describe, in detail and with a broader range of scientific vocabulary, what they notice or what has changed.
Planning
· Suggesting which variables will be changed, measured and controlled.
· Making and explaining decisions about what observations to make and how long to make them for.

	To know:
· Some substances will dissolve in a liquid to form a solution.
· The factors that affect the time taken to  dissolve, including temperature and stirring.
· Some liquids and solids can be separated using sieving, filtering and evaporation and to describe these processes.

	control variable (LKS2)
dissolve
filtering
insoluble
mixture
sieving
soluble
solution
stopwatch (LKS2)
variable (LKS2)


	Autumn 2

Materials: Properties and changes



	1. Lesson 1: Hardness
2. Lesson 2: Transparency 
3. Lesson 3: Conductivity 
4. Lesson 4: Reversible changes
5. Lesson 5: Irreversible changes: Burning and rusting 
6. Lesson 6: Irreversible changes: Mixing  
	· Determine the hardness of different materials and link this to their uses.
· Determine the transparency of different materials and link this to their uses. 
· Determine the thermal and electrical conductivity of different materials and link this to their uses. 
· Demonstrate, identify and describe reversible and irreversible changes.

When working scientifically pupils who are secure will be able to:
· Evaluate the hardness test to determine the degree of trust in the results.
· Plan and draw a table of results.
· Write a detailed, organised and easy to follow method.
· Write a prediction using prior knowledge of the states of matter.
· Analyse observations about rusting and use them to support a conclusion.
· Measure accurately in centimetres.

	Planning
· Writing a method including detail about how to ensure control variables are kept the same.
Predicting
· Making increasingly scientific predictions by:
· using previous scientific knowledge and evidence to inform their predictions;
· using scientific language to describe a potential outcome or explain why they think something will happen;
· making links between topics to evidence a prediction.
Measuring (quantitative data)
· Using standard units to measure and compare with increasing precision (decimals).
Recording (tables)
· Suggesting headings to tables, including units. 
· Designing results tables with increasing independence with consideration of variables where applicable.
Analysing and drawing conclusions
· Writing a conclusion to summarise findings using increasingly complex scientific vocabulary.
Evaluating
· Identifying which variables were difficult to control and suggesting how to better control them. 
· Commenting on the degree of trust by also reflecting on:
· accuracy (human error with equipment);
· reliability (repeating results).

	· To describe a broader range of materials and their properties, including hardness, solubility, transparency, conductivity and response to magnets.
To know:
· Dissolving, mixing and changes of state are reversible changes.
· Some changes result in the formation of new materials, which are usually irreversible (e.g. burning, rusting, the action of acid on bicarbonate of soda).

	burning
conductor
control variable (LKS2)
electrical conductivity
hazard
insulator
irreversible change
method (LKS2)
reversible change
rust
rusting
safety
states of matter
thermal conductivity
transparency
trustworthy (LKS2)
variable (LKS2)

	Spring 1

Forces and space: Earth and space 






	1. Lesson 1: Models of our solar system
2. Lesson 2: Our solar system
3. Lesson 3: the Moon 
4. Lesson 4: Day and night 
5. Lesson 5: Time
6. Lesson 6: Satellites and space junk  
	· Describe the geocentric and heliocentric models.
· Name and describe the shape of celestial bodies.
· Describe the orbits of celestial bodies in the Solar System and name the force that keeps them in their orbits.
· Describe the orbit of the Moon around the Earth and its phases.
· Explain how day and night occur.
· Explain how the seasons occur.
· Explain how a sundial works.
· List some of the uses of satellites and explain why space junk poses a problem to them.

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

· Pose and identify testable questions about the movement of the celestial bodies in our Solar System.
· Use a model to represent the Solar System.
· Design and draw a table to record data on moons.
· Accurately draw day and night and seasons diagrams.
· Calibrate a sundial using a compass and torch and use it to measure time.
· Analyse patterns in temperature data for the Earth and use them to predict temperature values for the Earth in the future.

	Posing questions
· Raising questions throughout the enquiry process.
· Identifying testable questions.
· Selecting the most appropriate enquiry method to answer questions and give justification.
Recording 
· Drawing scientific diagrams by:
· using a wider range of standard symbols;
· drawing with increasing accuracy;
· labelling with a broader range of scientific vocabulary;
· annotating diagrams to explain concepts and convey opinions.
· Suggesting headings to tables, including units.
· Designing results tables with increasing independence with consideration of variables where applicable.
Analysing and drawing conclusions
· Using identified patterns to predict new values or trends.

	To know
· The Sun is a star at the centre of our Solar System. 
· The Sun, Earth and Moon are approximately spherical bodies.
· The names, order and relative positions of the planets and other main celestial bodies. 
· A moon is a celestial body that orbits a planet and give examples of moons that orbit other planets.
· The Earth and other planets orbit around the Sun.
· The tilt of the Earth and its orbit around the Sun causes the seasons. 
 
· The Moon orbits around the Earth.
· How the Earth’s rotation causes day and night and the apparent movement of the Sun across the sky.
Science in action
To know
· Famous scientists throughout history.
· How scientific knowledge has changed over time, leading to the current understanding of science.
· Mistakes can lead to new discoveries.
· About the work of modern-day scientists.
· About science in the news and recent discoveries.
· The methods and equipment used by scientists throughout history and how these have led to modern methods.
· Current scientific research and what it aims to achieve in the future.
 
· Collaboration and peer reviewing are essential for effective scientific progress.

	celestial bodies
data
day/daytime
degrees Celsius (LKS2)
discovery
Earth
evidence
gravity
Jupiter
line graph
line of best fit
Mars
Mercury
model
moon
Neptune
night/nighttime
orbit
phase
planet
Pluto
Saturn
Solar System
spherical
star
temperature (LKS2)
testable
Uranus
Venus
year

	Spring 2

Animals including humans: Circulation and health  





	1. Lesson1: Factors affecting health 
2. Lesson 2: The heart and circulatory system
3. Lesson 3: Blood
4. Lesson 4: Heart rate
5. Lesson 5: Investigating exercise and heart rate 
6. Lesson 6: Heart rate and fitness 
	
· Recall factors that improve someone’s health and those that impact health negatively and suggest improvements to someone’s health.
· Describe the circulatory system as the heart and blood vessels transporting blood around the body and recall that the heart is a pump that pushes blood through the circulatory system.
· Describe the pathway of blood through the circulatory system, including passing through the heart twice in a complete circuit through the body.
· Describe some of the functions of blood, including transporting substances like oxygen, water and nutrients around the body.
· Recall what is meant by heart rate and research using multiple websites to find reliable animal masses.
· Identify the pattern between animals’ size and heart rate and quote values as evidence.
· Describe how different exercises affect heart rate and explain why heart rate changes during exercise.
· Describe what happens to heart rate during and after exercise and compare two sets of heart data to identify a link between heart rate and fitness.

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

· Evaluate the trustworthiness of secondary sources that provide health advice.
· Evaluate the model blood by considering a strength and a weakness when representing blood and suggesting improvements.
· Compare class values and recognise when they do not match.
· Use identified patterns to predict new values.
· Write a method for an enquiry with consideration of equipment, the different versions of the changed variable and how to complete the measured variable.
· Choose a suitable title and axis labels with units for the line graph and plot points on the line graph.


	Planning

· Suggesting which variables will be changed, measured and controlled. Making and explaining decisions about what observations to make and how long to make them for. 
· Writing a method, including details about how to ensure control variables are kept the same.
· Writing a method that considers reliability by planning repeated readings. Suggesting the most appropriate equipment to make observations and measurements and justifying their choices.

Predicting
· Making increasingly scientific predictions by using previous scientific knowledge and evidence to inform their predictions, using scientific language to describe a potential outcome or explain why they think something will happen and making links between topics to evidence a prediction.

Observing
· Using their senses to describe, in detail and with a broader range of scientific vocabulary, what they notice or what has changed.

Measuring
· Using standard units to measure and compare with increasing precision (decimals). Reading a wider variety of scales with unmarked intervals between numbers.
· Researching
· Gathering answers to questions from a variety of sources.

Recording (tables)
· Using tables with columns that allow for repeat readings. Suggesting headings to tables, including units. Designing results tables with increasing independence with consideration of variables where applicable. Calculating the mean average.

Graphing
· Representing data by using line graphs and scatter graphs. Plotting points with greater accuracy. Reading the value of plotted points with greater accuracy.
· Analysing and drawing 

conclusions

· Recognise the following across a broader range of contexts and in more complexity: naturally occurring patterns and relationships, changes over time and relevant secondary data. 
· Writing a conclusion to summarise findings using increasingly complex scientific vocabulary. Suggesting with increasing independence how one variable may have affected another. 
· Quoting relevant data as evidence of relationships. Identifying anomalies in repeat data and excluding results where appropriate. C
· omparing individual, class and/or model data to the prediction and recognising when they do not match. 
· Using identified patterns to predict new values or trends.

Evaluating
· Commenting on the degree of trust by also reflecting on the reliability (repeating results) and sources of information (e.g. websites, books). 


	· The main parts of the human circulatory system (heart, blood vessels and blood).
· The heart pumps blood around the body.
· Blood vessels transport blood around the body.
· Blood transports vital substances around the body, including oxygen and nutrients.
· The relationships between different organ systems.
· The impact of diet, exercise, drugs and lifestyle on the way a body functions.
· The heart rate is the number of beats per minute.
· Exercise increases heart rate.

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.
· Science is in the news with recent discoveries.
· There are spiritual, moral, social and cultural links with science.
· There were 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.
· Current scientific research is taking place with specific aims for the future.

	anomaly
blood
bloodstream
blood vessels
carbon dioxide
circulatory system
control variable (LKS2)
data
drug
evaluate
evidence
fair test
heart
heart rate
line graph
mean average
model
oxygen
pulse
rate (LKS2)
relationship
reliable
secondary source
trustworthy (LKS2)
variable (LKS2)

	Summer 1

Energy: Light and reflection  
	1. Lesson 1: The pathway of light
2. Lesson 2: See the light 
3. Lesson 3: Measuring shadows
4. Lesson 4: Reflecting light
5. Lesson 5: Making a periscope 
6. Lesson 6: Using mirrors 
	· Compare sources of light and explain how the eye is protected from light.
· Describe how light travels and how we see luminous and non-luminous objects.
· Recall factors that affect the size of a shadow and describe how the distance between an object and the surface its shadow is cast on affects the size of the shadow.
· Use ray diagrams to explain why shadows change size and why the shape of a shadow matches the object that was cast.
· Recall what happens to light when it reaches a smooth mirror surface.
· Identify the incoming and reflected rays and describe the relationship between their angles.
· Use mirrors to make a working periscope and explain how a periscope works using ray diagrams.
· Recall a range of uses of mirrors and reflection, describe how a mirror reflects light in different situations and explain how light is reflected using knowledge of light and reflection.

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

· Make observations about the properties of light.
· Use my observations as evidence to support conclusions about light.
· Draw ray diagrams.
· Pose testable questions in response to observations.
· Record my measurements as a line graph.
· Use my line graph to extrapolate data and make predictions about missing values.
· Recall various jobs or inventions that use mirrors and reflection.

	Posing questions
· Identifying testable questions.
 
· Selecting the most appropriate enquiry method to answer questions and give justification.
Planning
· Suggesting which variables will be changed, measured and controlled.
· Writing a method including details about how to ensure control variables are kept the same.
Observing
· Using their senses to describe, in detail and with a broader range of scientific vocabulary, what they notice or what has changed.
Measuring
· Using standard units to measure and compare with increasing precision (decimals).
· Reading a wider variety of scales with unmarked intervals between numbers.
Recording
· Drawing scientific diagrams with increasing accuracy, labelling with a broader range of scientific vocabulary and annotating diagrams to explain concepts and convey opinions.
· Using tables with columns that allow for repeat readings.
· Calculating the mean average.
Graphing
· Representing data by using line graphs and scatter graphs.
· Plotting points with greater accuracy.
· Reading the value of plotted points with greater accuracy.
Analysing and drawing conclusions
· Writing a conclusion to summarise findings using increasingly complex scientific vocabulary.
· Suggesting with increasing independence how one variable may have affected another.
· Identifying anomalies in repeat data and excluding results where appropriate.
· Using identified patterns to predict new values or trends.
Evaluating
· Identifying steps in the method that need changing and suggesting improvements.
· Identifying which variables were difficult to control and suggesting how to control them better.
· Commenting on the degree of trust by reflecting on accuracy (human error with equipment) and reliability (repeating results).

	· Light travels in a straight line from a light source.
· Luminous objects are seen as a result of light directly entering the eye, whereas non-luminous objects reflect light into the eye.
· Shiny surfaces reflect light uniformly.
· When light is reflected off a surface, its direction changes.
· Mirrors and periscopes work using reflection of light on smooth surfaces.
· Shadows have the same shape as the objects that cast them as a result of light travelling in straight lines.
· There are relationships between light sources, objects and shadows.
· The distance between the object and the screen affects the size of the shadow.
· The angle of a reflected ray is affected by the angle of the incoming ray on a smooth surface.
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.
· There are 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.
· Collaboration and peer-reviewing are essential for effective scientific progress.

	anomaly
conclusion (LKS2)
control variable (LKS2)
evaluate
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light ray
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scale
testable
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variable (LKS2)

	Summer 2


Animals Including humans


	1. Lesson 1: Investigating space blankets – Planning
2. Lesson 2: Investigating space blankets – Gathering data 
	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 (C1), 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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