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Description automatically generated]Pupils who are secure will be able to:
· Describe and explain how astronauts’ survival needs are met aboard the ISS.
· Identify and digitally draw items which fulfil basic human needs when aboard the ISS.
· Read the correct temperature on a thermometer.
· Design a display showing everything that needs to be monitored by sensors on the ISS.
· Create an algorithm that addresses all plants’ needs.
· Explain how space exploration can benefit life on Earth.
· Read data to identify whether a planet might be habitable.

By the end of this unit children will know...
 
 
 
 
 
 


· algorithm
· astronaut
· column
· data
· digital content
· essential
· experiment
· Goldilocks zone
· interactive map
· International Space Station
· input
· monitor
· row
· satellite
· sensor
· space
· spreadsheet
· survival
· temperature
· thermometer

Vocabulary
 

          
             

	Key objectives

	· National Curriculum - 
· 1. Computer Science (Understanding and Creating Programs)
· Understand what algorithms are (e.g. a set of instructions to achieve a goal).
· Create and debug simple programs, often using visual programming tools like Bee-Bots, ScratchJr, or Code.org.
· Use logical reasoning to predict the behavior of simple programs.
· Develop early problem-solving skills by modifying sequences and correcting errors.
· Example Activities:
· Programming a character to move in ScratchJr.
· Sequencing instructions to navigate a maze.
· Identifying and fixing errors in a set of instructions ("debugging").
· 
· 2. Information Technology (Using Technology Purposefully)
· Use technology purposefully to create, organise, store, manipulate and retrieve digital content.
· Work with basic applications (e.g. Microsoft Word, Paint, or iPad apps) to create simple documents, pictures, or presentations.
· Begin using multimedia tools to combine text, images, and sound.
· Example Activities:
· Creating a digital poster about a topic.
· Making a short e-book or presentation with pictures and voice recordings.
· Typing short stories or labels using a keyboard.
· 
· 3. Digital Literacy (Online Safety and Understanding Technology)
· Recognise common uses of information technology beyond school (e.g. ATMs, smartphones, barcodes, search engines).
· Begin to understand how to use technology safely and respectfully.
· Know what to do if something worries them online (e.g. tell a trusted adult).
· Learn basic rules for keeping personal information private.
· Example Activities:
· Class discussions on being safe online (using resources like ThinkUKnow or Childnet).
· Sorting activities: safe vs. unsafe behaviors online.
· Talking about how technology is used in shops, homes, and offices.
· 
· Key Skills Developed
· Logical thinking and problem-solving.
· Creativity through digital content creation.
· Basic digital citizenship (e.g. being kind online, asking for help).
· Familiarity with hardware (keyboard, mouse, tablets) and software (apps, programs).
· 


	Session
	Main Teaching
	Activity


	Those children needing more support.
	Those children needing extra challenge.

	Session 1
Learning objective
· To locate features on an interactive map.
Success criteria
· I can describe what humans need in their homes.
· I can use an interactive map to locate features.
· I can describe how sensors keep astronauts safe.

	Optional: provide each child with a copy of the Knowledge catcher (see link: Assessment – Computing Y2: Data handling: International Space Station) and ask them to complete it to the best of their ability. Explain that at the end of the unit, they will revisit it, adding more information in a different colour.
Display slide 1 of the Presentation: My home. Use the images to facilitate a class discussion about how homes meet the human needs of sleeping, eating, drinking, washing and keeping warm.
Presentation: My Home
Display slide 2 and explain that the International Space Station (ISS) is a huge satellite that orbits Earth. Astronauts live and work aboard the ISS to research and observe what happens in space. Make the following points:
· The modules of the ISS are as big as a large house.
· Astronauts live and work in these modules.
· The ISS has big solar panels that turn sunlight into electricity.
Question
· How might astronauts sleep, eat, drink, wash and keep warm on the ISS? (While pupils are not expected to know exact answers, encourage their ideas and suggestions. Explain that they will find out more in the lesson.)
Display slide 3, which shows an astronaut floating inside the International Space Station (ISS).
Question
· Why is the astronaut floating? (While pupils are not expected to know the exact reason, help them understand that the force of gravity, which keeps everything on the ground on Earth, is much weaker in space.)
Watch the video ‘Living on ISS’ using the link: NASA Kids Zone 3—International Space Station.
Questions
· How do astronauts eat food onboard the ISS? (Meal trays hold the food down so it does not float away; food can be grabbed straight from the air; the food is stored in small packets.)
· How do astronauts sleep onboard the ISS? (The astronauts are weightless and attach themselves to a wall or seat so they do not float around.)
 
Display the link: ESA - Virtual tour of the International Space Station and highlight the map in the top right corner that has a red circle showing the current location. Demonstrate the following interactive elements:
· Hover over the green circles to discover the names of modules.
· Click on the green circles to move to different modules.
· Click and drag the screen to show the full 360-degree view.
· Identify and hover over the blue icons to show additional information.
Sensors
Navigate to Node 1 and hover over the blue icon to highlight the ‘compound specific analyser’. Zoom in and explain how this special equipment has sensors that detect gases in the air that might be dangerous (e.g. a fire).
Move to Columbus and find the ‘muscle atrophy research and exercise system’. Zoom in and explain how astronauts use it to keep their muscles strong while they are in space. The system has sensors that measure energy levels, heart rate and muscle strength.
Presentation: Aboard the International Space Station

	Paired task
Display slide 1 of the Presentation: Aboard the International Space Station and explain to the pupils that their task is to label the map of the International Space Station.
Display slide 2 and highlight the keywords that need to be labelled.
Organise the children into pairs and hand out devices with internet access (one between two) and the Activity: International Space Station map (one between two).
Ask the children to load the link: ESA - Virtual tour of the International Space Station on their devices. Instruct them to use the interactive map to locate the modules and equipment and label them in the correct positions on the Activity: International Space Station map. Advise them to arrange their maps in portrait orientation to make the task easier.
Using slides 3 and 4, share the correct answers with the class and allow them to self-mark.
Ask the following questions and allow the pupils to share their ideas. Watch the link: CBeebies - Facts about space on VideoLink and prompt the children to listen carefully for the answers. Challenge them to point to the ISS when it appears on screen.
· Is there rubbish in space? (Yes, space explorers leave items, such as tools, cameras and bits of old rockets.)
· Can astronauts cry in space? (Yes but the tears form pools under their eyes or float.)
· What is the temperature in space? (It can be very hot or very cold.)
Explain that sensors in all the modules on the ISS help keep the temperature comfortable and safe for the astronauts.

	Could record their research by drawing pictures using the Activity: International Space Station map; could benefit from using a touchscreen device instead of a mouse to navigate the interactive map.
	Should label two sensors on their Activity: International Space Station map and write sentences to explain what they measure; for example, this sensor detects gases in the air that could be dangerous; this sensor measures the astronauts’ health.

	Session 2 
Learning objective
· To create a digital drawing.
Success criteria
· I can use mouse and keyboard skills to draw simple images.
· I can use text boxes to add labels.
· I can recall how computers track the amount of items left.

	Display the Presentation: Gimme five to recap how the International Space Station is designed to meet astronauts’ needs in space.
Presentation: Gimme five
2: Attention grabber
Remind the class that astronauts living and working on the International Space Station have basic needs such as food, water, exercise, sleep and cleanliness. Remind them that the lack of gravity can make it difficult for them to meet those needs in space.
Display slides 1–3 of the Presentation: What do astronauts need?
Presentation: What do astronauts need?
Display the Presentation: Packing a space bag and explain that the children will use Sketchpad to draw a space bag with four items inside (see Teacher knowledge).
· A food item.
· Water.
· Something to wash with.
· A toy of their choice.
 

	Presentation: Packing a space bag
Using the link: Sketchpad model the following steps:
· In the tools menu, select the ‘streamer’.
· Draw a large space bag to fill the screen.
· Draw a water pouch.
· Insert a text box and label the water pouch.
· Click and drag the images and text to position them neatly inside the bag.
If necessary, model how to draw and label up to four items, reminding the class how astronauts eat, drink and wash aboard the ISS.
Hand out the devices (one each) and share the link: Sketchpad with the children. Allow them to refer to the Presentation: Packing a space bag as they work.
Ask the children to save their work.

	Could use the Activity: Space bag to practice drawing their ideas; could draw and label only two essential items, such as food and water.
	Should draw and label additional items such as exercise equipment, clothing, toothpaste, a mirror or a hairbrush; should name ways sensors can track food and water supplies, such as monitoring how many times crew members access storage areas or measuring empty packaging in the bin.

	Session 3
Learning objective
· To input data in a spreadsheet.
Success criteria
· I can read temperatures using a thermometer.
· I can input text and numbers into a spreadsheet.
· I can recall conditions that computers monitor with sensors.

	Display the Presentation: Three, two, one and allow time for paired discussion about living conditions on the International Space Station.
Presentation: Three, two, one
Questions
· Name three things astronauts need to keep clean. (Their bodies, hair and teeth.)
· Name two things astronauts need for survival. (Food and water.)
· Name one thing that needs to be monitored. (Temperature, food supplies, sleep or health.)
2: Attention grabber
Display slides 1–2 of the Presentation: Warmer, colder.
Presentation: Warmer, colder
Questions
· What is temperature? (How hot or cold something is.)
· How is temperature measured? (Thermometer.)
· 
	Explain to the children that they will pretend to be computer sensors, measuring the temperature around the school. 
Hand out the Activity: Temperatures around the school (one between two) and inform the class how to use the columns and rows to record the locations and temperatures in degrees Celcius (ºC).
Lead the class around the school, stopping at each of the five thermometers. Ask at least two pupils to take the readings while the rest of the children record the location names and measurements.
Return to the classroom and instruct the children to record their data in a spreadsheet (see Teacher video: Warmer, colder for guidance) and save their work.
· What is the temperature in the classroom? (Help the children recognise that the classroom temperature (18 – 21 ºC) is comfortable for most people.)
· Which of the locations measured had comfortable temperatures and why? (Help the pupils recognise that temperatures above 24 ºC are too hot and temperatures below 16 ºC are too cold.)
Remind the pupils that computers on the ISS have sensors that constantly monitor the air temperature. If it gets too hot or cold, the computers automatically turn heaters on or off to ensure comfort.
Display the Presentation: Computer data, which lists the conditions monitored by sensors on the ISS to keep the astronauts safe and healthy.
Presentation: Computer data
· Which conditions are the most important to monitor and why? (Food and water supplies because if these ran out, the astronauts would not survive.)
· How do you think the astronauts would know if any levels became dangerously low or high? (The computers would display a warning or alert. If supplies are needed, a message would be sent to Earth.)

	Could input the temperature data only; could input data for only three locations.
	Should add borders to their spreadsheet tables and experiment with text size and colour; should explain the importance of data collected by sensors for the astronauts’ health and safet

	Session 4 
Learning objective
· To create algorithms for healthy plant growth.
Success criteria
· I can recall what plants need to stay healthy.
· I can create algorithms to keep a plant healthy.
· I can describe how a sensor works.

	Display the Presentation: Explain the answer and allow time for class discussion. Recap the importance of monitoring conditions such as water and food supplies, temperature and health to keep the astronauts safe and comfortable.
Presentation: Explain the answer
2: Attention grabber
Play the video using the link: Canadian Space Agency - Why do we conduct science experiments in space?.
Display the Presentation: Experiments in space, which lists some of the research that takes place on the International Space Station.
Presentation: Experiments in space
Display slide 1 of the Presentation: Sensors to introduce the task.
Presentation: Sensors
Explain that some computers have sensors and can be programmed to perform different actions. Display slides 2–4, which demonstrate how some everyday objects use ‘if-then’ algorithms. 
Display slide 5 and ask the pupils to talk to their partners about what plants need for healthy growth. Take feedback and ask the children to justify their ideas.
Click on each icon to reveal what plants need:
· Essential for healthy plant growth: water, light and warmth.
· Beneficial but not essential: soil, wind and love.
· Not necessary for plant growth: music and moonlight.
Act as a small plant that needs water, light and warmth to grow. Adding some drama, present the following scenarios and encourage the children to suggest solutions:
1. Pretend to wilt, indicating that the soil is too dry, and prompt the children to recommend watering the plant.
2. Mimic straining towards a light source, complaining that the room is too dark, and allow the children to suggest providing more light.
3. Shiver to demonstrate that the plant is feeling cold and have the children propose increasing the temperature.
Display slide 6 and ask pairs to discuss what ‘if-then’ statements could be used if the plant on the ISS did not have enough water.
Question
· What would the ‘if-then’ algorithm be? (If the soil is dry, then add water.)
Discuss that an algorithm needs to be precise and the amount of water should be included (suggest 50 millilitres).
1. 
	Hand out the Activity: Plant care algorithms (one each) and ask the children to refer to slide 7 as they draw icons and complete algorithms for water, light and temperature.
2. Water: if the soil is dry, then add 50 ml of water.
3. Light: if the plant is in darkness for six hours, then turn on the grow light.
4. Temperature: if the temperature drops below 16 ºC, then turn on the heater.
Allow some of the children to share their algorithms for water, light and temperature. Help the class recognise the importance of precise information, for example, the amount of water, time in darkness or temperature.
Question
· What sensors are needed for each algorithm? (A sensor to detect moisture, a sensor to detect light and a sensor to detect changes in temperature.)
Play the video on the link: How do we benefit from space? on VideoLink.

	Should use the Resource: What does a plant need?; could explore the idea of sensors by acting out algorithms with a partner (for example, one partner pretending to be a computer sensor by beeping and stating what the plant needs while the other partner pretends to be the computer that delivers the necessary resources).

	Should include precise quantitative details in their algorithms (e.g. 50 ml of water, six hours or 16 ºC); should give examples of how experiments in space improve our lives (e.g. x-ray imaging, solar-powered cars or powerful cameras).

	Session 5
Learning objective
· To retrieve data from a spreadsheet.
Success criteria
· I can locate column headers.
· I can identify rows containing different data.
· I can retrieve data about planets.

	Remind the pupils that computer algorithms include a ‘sense’ and an ‘action’ revisiting the following example:
· Automatic doors: if a person appears, then open the doors.
Presentation: Odd one out
Display the Presentation: Odd one out and ask pairs to discuss their answers. Take feedback and explain that number two is the odd one out because it does not respond to sensor data; numbers one and three depend on the ‘sense’ (if statement) to carry out the ‘action’ (then statement).
2: Attention grabber
Play the video on the link: NASA - Our planet on VideoLink. Explain that the footage of the Earth is from cameras on the International Space Station (ISS) looking down on planet Earth. 
Replay the footage of the Earth from 0:26 to 0:40 and discuss the questions:
· What do planets need to support life? (Water, the right temperature, breathable air, sunlight.
· Do you think that there is other life in the universe? (Many scientists do; however, there is no proof.)
Explain that there may be other homes in space but we currently know only about Earth and the ISS. Inform the class that Earth is able to support life because it has the perfect temperature, referred to as the Goldilocks Zone (neither too hot nor too cold).
Display slide 1 of the Presentation: Planet data and use the Earth fact card to describe some key facts about Earth, modelling how to use sub-headings by running a finger from left to right.
Presentation: Planet data
Explain that the other planet fact cards relate to fictitious planets. Pose questions for the pupils to retrieve specific data, such as ‘What colour is Terronium?’ or ‘How many moons does Plury have?’
Display slide 2, which shows a spreadsheet of data about unknown planets. Highlight how spreadsheets are tables of neat columns and rows that help to retrieve specific data easily. Point out the column headings running from left to right (planet name, temperature in ºC, size in km, colour, number of moons and name of star) and the rows of data relating to each planet.
Explain the importance of water for plants and animals’ survival. Inform the children that water freezes at 0 °C and boils at 100 °C so planets with a temperature between 0 °C–100 °C could sustain life. Ask the children to refer to the Download: Planet data spreadsheet and ask the following question:
· In addition to Earth, which other planets could also support life? (Help the children to identify that Eridani, Plury and Ross have temperatures that are between 0 ºC and 100 ºC. These planets could, therefore, support life.)

	Ask a child to come to the front and support them in demonstrating how to find the answer to the following question:
· How many moons does Jupanus have? (Zero.)
1. Run a finger down the first column (planet name) for the name of the planet (Jupanus).
2. Look at the column headings for the information required (number of moons).
3. Run a finger across the Jupanus row from left to right, stopping at the required column (number of Moons).
4. Retrieve the data (zero).
If required, repeat this demonstration with some different questions and volunteers.
Arrange the children in pairs and hand out the Activity: Retrieving data (one between two). Explain that they should use the Download: Planet data spreadsheet to retrieve and fill in the missing data on their activity sheets.
Using slide 3, share the answers with the children and allow them to self-mark, making amendments if needed.

	Could use the Activity: Unknown planets cards to retrieve data as opposed to the Resource: Planet data spreadsheet; could retrieve data from the Resource: Planet data spreadsheet by verbally answering questions.
	Could refer to their completed Activity: Retrieving data and ask a partner to retrieve specific information, e.g. ‘What is the name of Proxima’s star?’ by referring to the Resource: Planet data spreadsheet; should explain how the layout of a spreadsheet can help in retrieving specific data.

	Learning Challenge Week 
	

	Cross Curricular links
	Science – Plants and features of living beings. 
Maths – Analysing data and graphs. 

	Assessment 
	Pupils who are secure will be able to:
· Describe and explain how astronauts’ survival needs are met aboard the ISS.
· Identify and digitally draw items which fulfil basic human needs when aboard the ISS.
· Read the correct temperature on a thermometer.
· Design a display showing everything that needs to be monitored by sensors on the ISS.
· Create an algorithm that addresses all plants’ needs.
· Explain how space exploration can benefit life on Earth.
· Read data to identify whether a planet might be habitable.
· 
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Learning how astronauts survive on the ISS, including
identifying necessary items, designing sensor displays
and exploring habitable planets.
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