eographyComputing – Skills Showcase: A Rocket to the Moon

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

Vocabulary
 

 Year 1 Autumn 2- Twinkle Twinkle






 



Algorithm, cells, components, computer, compare, create, data, debug, describe, distance, discuss, evaluate, explain, input, instructions, list, materials, measure, order, photo, program, record, save, sequence, share, spreadsheet, share 


When we create something on a computer it can be more easily saved and shared than a paper version.
Some of the simple graphic design      features of a piece of online software.
A spreadsheet is an electronic table for sorting data.
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Intention



In this unit the children will develop keyboard and mouse skills by designing rockets, creating digital materials lists, using drawing software and recording data.






Skills Showcase: A Rocket to the Moon – Previous Learning

In Reception the children used tally charts. 



Learning Links
Children will build on their previous learning from Reception where they used tally charts to collect and record information. This experience of organising data will support them as they begin using digital tools to create simple lists on a computer. Pupils will develop their listening and attention by carefully listening to explanations about how to use different digital tools and following instructions. Through expressive language, children will discuss the materials they are using and share their ideas about what they are creating. They will also demonstrate active learning as they engage with the computer to create and edit their own lists, developing confidence in using technology to organise and present information.














Computing- Skills Showcase: A Rocket to the Moon
In this unit the children will develop keyboard and mouse skills by designing rockets, creating digital materials lists, using drawing software and recording data.
	Knowledge Progression Across the Unit:                                                    Lesson 1 – Creating a digital list of rocket materials.
Lesson 2 – Designing a rocket using graphics software.
Lesson 3 – Sequencing instructions for building a rocket.
Lesson 4 – Building and evaluating a rocket.
Lesson 5 – Recording rocket launch data in a spreadsheet.
Key Objectives:
To recognise that digital content can be represented in many forms
To design a rocket
To sequence a set of instructions
To build a rocket
following precise and unambiguous instructions.


National Curriculum :
Pupils should be taught to:
Use technology purposefully to create, organise, store, manipulate and retrieve digital content.
Understand what algorithms are; how they are implemented as programs on digital devices; and that programs execute by following precise and unambiguous instructions.






	Lesson 1- Rocket Materials

Foundational Skills: 
Listening and attention – listening to explanations about digital tools.
Expressive language – discussing materials and ideas.
Active learning – using a computer to create a list.

Learning Objective:                                                         To recognise that digital content can be represented in many forms.
Success Criteria:                                                                I can use a computer to create a list.
I can identify which materials are best for my rocket and describe their physical properties.
I can identify different types of digital content (words and pictures).                                                        I can explain how a list made on a computer can be saved and shared more easily.
Recap and Recall:
Retrieval Activity – Technology talk.
Questions:
• What is a computer?
• What can we create using a computer?
Vocabulary recall: computer, create, save

Starter:
Display slide 2 of Presentation: Rocket materials and discuss the Learning objective and Success criteria.
Slide 3: in this topic, the children will learn how to be rocket scientists! Explain that later in the topic, they will be building a rocket, which they will test out, but before that, they are going to learn how using a computer can help us with our designs.
Slide 4: start by watching a ‘Space Rocket’ video called 'Cartoons for Kids - Big Construction: Space Rocket' on VideoLink, showing how a real rocket is made and launched into space.
Slide 5 and 6: explain that you are going to make a list of the things that the rocket designers might need to make a rocket. Show children a plastic bottle, a glass bottle, a piece of firm card, a piece of wood and a lump of rock, then ask them the ‘Key Questions’.
Discuss appropriate materials, then as a class look at the webpage for 'BBC Bitesize - Which material do we use?'.
Key questions
What materials do you think a real rocket is made from? 
Why is metal a good material to use? 
How much of this material would be needed? 
How are the different parts of the rocket held together? 
What could happen if the rocket designers forget something?

Main:
Using your school’s preferred KS1 word processing software (e.g. Microsoft Office, Google Docs, Busy Things or Purple Mash), model how to open the software and type a simple list of materials, discussing the properties of them (e.g. metal is a good material as it does not catch fire, but it is very heavy).

Slide 7: explain that later in the topic they are going to work in pairs to make a model rocket using junk modelling materials, which will either be thrown across the playground or launched using 'The Royal Institution - How to make fizzy bottle rockets' video. But first, they need to think about what items and materials they will need to use to create their rockets.

Slide 8: for support, watch this 'BBC - Cbeebies - Make a rocket with Justin' video, which shows a simple method for the construction of a rocket and the materials that they might want to use.

Slide 9: they now need to create a list of the equipment and materials they will need to make their rocket, but stress the importance of not losing their lists once they’ve written them, and explain that this is where a computer is useful.
Slide 10 and 11: ask how they think a computer could be used to make the list and discuss the following ideas:
Drawing pictures of the objects and materials.
Typing into a word processing program/spreadsheet.
Using the internet to find pictures which they could copy and paste into a document.
Recording an audio-memo style list.
Materials list activity
Slide 12: as a class, discuss the materials that they might want to use to create a rocket (refer to the 'BBC - Cbeebies - Make a rocket with Justin' video if needed). Then, using computers, in groups of two or three, children create a list of equipment that they will need. You could use this as an opportunity for assessment or to familiarise them with software.
One of the key focuses for this lesson is for pupils to consider using computers for a purpose, so encourage them to think about different options rather than specifying what they should use, as this will foster a greater sense of independence.
Key questions
How could we use a computer to make the list we need?
Which materials might we want to use to create a rocket?

Plenary:
Discuss how to save their work into the correct folder, and how giving it an appropriate name enables them to find it more easily in the future. Saving may need to be supported by an adult at this stage.
Slide 13: explain that by creating the list on a computer, not only will it be safe, it is also easier to share the information with other people. Real rocket designers may live in different countries, and by creating their designs on computers, they are able to share their ideas without having to meet up.
Slide 14: take a look at some of the children’s work on the whiteboard, looking at the different forms they have used to create them; some may only contain words, others only contain pictures, and some both. If any child made an audio-memo style list, ask the children what type of list this is. Does it contain pictures or text? It is a different type of file altogether. Ask which would be the best for helping to share ideas between rocket designers and which were the easiest to create.
Key questions
What type of list is this?
Does it contain pictures or text? 
It is a different type of file altogether?
Which would be the best for helping to share ideas between rocket designers?
Which were the easiest to create?





	Lesson 2- Rocket Design

Foundational Skills:
Listening and attention – listening to instructions for using software.
Understanding – recognising parts of a rocket design.
Active learning – creating a digital design.

Learning Objective:                                                        To design a rocket.
Success Criteria:                                                                I can open a graphics editing program.
I can create a digital image using a graphics editor.
I can save my digital image to the correct folder.

Recap and Recall:
Retrieval Activity – Materials memory game.
Questions:
• What materials did we list last lesson?
• Why was it helpful to use a computer?
Vocabulary recall: list, materials, save

Starter:
Display slide 2 of Presentation: Designing a rocket and discuss the Learning objective and Success criteria.
Presentation: Designing a rocket
Show on your interactive whiteboard
Slide 3: in this lesson, the children will be designing their rockets.
They will need to use the list of materials that they created in the previous lesson, so ask them to retrieve their files from wherever they saved them.
Model how to open "Sketchpad" and remind children how to use the different tools. Refer to the Year 1: Getting Started topic for video tutorials on this and encourage children to tell you how to draw and create a background.
Model how to add text to an image, so that they can label the different parts of their rocket.
Key questions:
What did we learn about in the last lesson?
What can you remember about the software called ‘Sketchpad’?

Main:
Slide 4: ask pupils to work in the same groups as the previous lesson to create their design for their rockets. If they haven’t already done so, ask them to open up their list of materials. Recap why it was a good idea to save these on the computer – so that they would be easy to find and wouldn’t get lost.
Slide 5: as a class, discuss and record the components that they will need to include in their rocket designs: a nose cone, fins and a main body or structure.
Slide 6: set children off on their challenge of drawing their rockets using "Sketchpad", as modelled in the ‘Attention Grabber’. They should continue to discuss ideas with their group throughout the activity and annotate their design with the materials they will use.
Slide 7: encourage them to consider the following questions, making sure that each member of the group has something to be doing or thinking about:
What materials will each component be made out of?
Where will we find these materials?
What do we want our rocket to the moon to do?
What would we do if we went to the moon?
What would we like to find out about the moon?
Key questions:
What components we will need to include in our rocket designs?
What materials will each component be made out of?
Where will we find these materials?
What do we want our rocket to the moon to do?
What would we do if we went to the moon?
What would we like to find out about the moon?

Plenary:
Slide 8: as a class, discuss whether they preferred designing on a computer, or whether they would have preferred to design on paper. Why? What were the advantages and disadvantages of the two different methods? Designing on a computer maybe a little more tricky than simply drawing it out by hand, but we have the chance to save our work so that it will not be lost and we can keep making changes as many times as we like. We could also easily send our designs to other people via the internet.
Key questions
Which do prefer – designing on a computer or on paper?
Why?
What were the advantages and disadvantages of the two different methods?


	Lesson 3- Rocket Building Instructions

Foundational Skills:
Listening and attention – listening to story sequences.
Create and think critically – ordering instructions logically.
Expressive language – explaining reasoning.

Learning Objective:                                                         To sequence a set of instructions.
Success Criteria:                                                                I can put a set of instructions in the right order
I understand the importance of instructions being in the right order in Computing
I know how to build a model rocket

Recap and Recall:
Retrieval Activity – Order the steps.
Questions:
• What did we design last lesson?
• What does sequence mean?
Vocabulary recall: sequence, instructions

Starter:
Display slide 2 of Presentation: Rocket building instructions and discuss the Learning objective and Success criteria.
Presentation: Rocket building instructions
Show on your interactive whiteboard. Slide 3: read the story of ‘Moonshot’ by Brian Floca to the class. Think about what the astronauts did first and where the story ended. Ask children why it’s important that stories are in the right order. What would have happened if the astronaut put on their boots before their spacesuits?
Key questions
Why is it important that stories are in the right order?
What would have happened if the astronaut put on their boots before their spacesuits?

Main:
Slide 4: hand out the Activity: Steps to making a rocket. Ask pupils to work in groups to put the steps into the correct order. Once they have done this, discuss what they found and ask them how they knew the correct order.
Slide 5: What would happen if the fins were stuck on before they had been decorated? What would happen if the nose cone was added before it had even been cut out?
Slide 6: ask children what they would do if they were a rocket-building robot and had been asked to add the nose cone before cutting the shape out. Discuss how sometimes they would just do the wrong thing but sometimes they would show an error message (say “Error, does not compute!”) because they can’t carry out the instruction.
Slide 7: finally, ask pupils if they noticed anything that was missing. Explain that there was no picture showing the fins being made.
Slide 8: hand out a square of paper – the same size as the rest of the images – so that children can draw their version of what this should look like and add it to the correct place in the sequence.
Slide 9 and 10: they then stick all the images down, in the correct order. They will need this as they will be acting like rocket-building robots themselves, following the instructions.
Extension: If anyone finishes the activity, ask them to add more features to their rocket and then draw the extra steps in their instructions to reflect this.
To really challenge pupils, get them to consider what they would program the rocket to do to help them find out more about the moon, e.g. take photos, measure the temperature, test for water, record the sound, drop two objects at the same time ("NASA - Apollo 15 Hammer-Feather Drop" video). They could also think about the set of instructions they would need to give the rocket to be able to carry these out.

Key questions
What have you found?
How did you know the correct order?
What would happen if the fins were stuck on before they had been decorated? 
What would happen if the nose cone was added before it had even been cut out?
What would you do if you were a rocket-building robot and had been asked to add the nose cone before cutting the shape out?
Had you noticed anything that was missing?

Plenary:
Slide 11: ask pupils to consider the challenge from the ‘Main event’, as most of them may not have had time to consider this and ask them this Key question.
Key questions
How would they program the rocket to find out more about the moon and what instructions would they need to give the rocket to be able to carry these out?




	Lesson 4 - Making a Rocket

Foundational Skills:
Listening and attention – following instructions carefully.
Active learning – building and testing a model.
Expressive language – evaluating outcomes.

Learning Objective:                                                        To build a rocket.
Success Criteria:                                                                I can build a rocket according to instructions.
I can refer to my rocket design.                                  I can take a clear photo of my finished rocket.
I can add text to evaluate it.

Recap and Recall:                                                      Retrieval Activity – Design check.
Questions:
• What components does a rocket need?
• Why do instructions need to be clear?
Vocabulary recall: design, instructions


Starter:
Display slide 2 of Presentation: Making a rocket and discuss the Learning objective and Success criteria.
Presentation: Making a rocket
Show on your interactive whiteboard
Slide 3: explain to pupils that they are going to build their rockets. Ask them to review their equipment lists from Lesson 1, their designs from Lesson 2 and their instructions from Lesson 3.
Model how to log in and access the files that they have saved for their equipment lists and designs.
Slide 4: give pupils time to look at these as a group, and discuss what they need to collect and what they will do first to build their rocket.
They should be working in the same group as they have been throughout the topic.
Key questions
What do you need to collect to make your rockets?
What will you need to do first to build your rocket?

Main:
If you think any pupils still need some inspiration or are unsure of what to do first, show them the 'BBC - Cbeebies - Make a rocket with Justin' video again.
Make sure that there are a range of resources available in the classroom.
Slide 5: pupils work through their instructions one at a time to complete their rockets, making sure that they use the materials from their lists and follow the design exactly.
Slide 6: reiterate the point that although we could change our minds during the creation process, because they are acting like computers for this activity, they have to follow the list of materials and instructions precisely.
If any group needs to deviate from their instructions because they realise something won’t actually work, explain that this is called ‘debugging’ and they will need to change their instructions/materials.
Slide 7: once all groups have finished their rockets, get them to prepare the space around them to take a photo. Encourage them to discuss what they like about their rocket and what they’d improve.
Key questions
What do you like about your rocket?
What aspects of your rocket would you improve upon? Why?
Plenary:
Slide 8: if possible, ask pupils to take photos of their rockets with a tablet and open the images in PicCollage or a similar app. Ask them to then add text to annotate what they like and what they would make better if they did this again.
If you don’t have access to tablets, get pupils to take photos of their finished rocket and in their groups discuss how they could improve it, before then sharing their ideas with the class.


	Lesson 5- Rocket Launching

Foundational Skills:
Listening and attention – following instructions carefully.
Active learning – building and testing a model.
Expressive language – evaluating outcomes.


Learning Objective:                                                        To add data to a table or spreadsheet.
Success Criteria:                                                                I can open a spreadsheet.
I can input data into the spreadsheet.
I can measure distances accurately.
Recap and Recall:     
Explain that the children will talk with a partner about the statement- 

Explain the answer
“It is important to follow the sequence steps in the correct order when building a rocket.”
Why?

Take feedback, encouraging the children to explain their thinking clearly.
There are many possible answers but they may suggest:
If the steps are not followed in the correct order, the rocket may not work properly.
The rocket may look wrong or fall apart.
A part may be forgotten, like the fins or the nose cone.
Sequences have to be completed in the correct order; putting socks on before shoes will not work well.
The rocket may not fly if the parts are in the wrong place.

                                         
Starter:                                                                              Display slide 2 of Presentation: Rocket launching and discuss the Learning objective and Success criteria.
Presentation: Rocket launching
Show on your interactive whiteboard
It’s useful for children to become familiar with spreadsheets, but if you think it will be too overwhelming, use the table option in Google Docs, Microsoft Word or the word processing software you use in your school.
Slide 3: explain that they are going to be launching their rockets (either by hand or launched, using the idea behind the video on link: 'The Royal Institution: At home science - How to make fizzy bottle rockets' on VideoLink.  Ask the children to discuss how they might gather this data.
Key question
What type of information (data) might we able to get from launching our rockets
Main:
Slide 4: as a class, go outside with the rockets, something to measure long distances with (ideally a trundle wheel) and pencil and paper – asking the children why they might need to take these.
Model how to launch an object (possibly a foam javelin or your own bottle rocket if you’ve made one) and accurately measure the distance travelled.
Slide 5: point out the importance of having a marker for where the rocket was launched and model how to measure a straight line from this point to where it lands. Ensure that the children understand what they’re measuring in (cm) and understand that each metre is worth 100cm.
Pupils then launch their rockets, measure the distance they travelled and note the distance down. Each group should launch their rocket at least three times.
Back in the classroom, model how to put the data into a spreadsheet (see teacher video), creating two columns, one for number of attempts and the other for the distance travelled.
Pupils then add their data into a spreadsheet or table.

Plenary:                                                                               Look at your spreadsheet on the board.
Slide 6: ask pupils the key questions to show their understanding of the data in front of them.
Key questions:
Which rocket went the furthest?
How do they know? (Get them to describe the process of comparing the numbers to see which is the largest.)
Which rocket travelled the shortest distance?
How much farther did Rocket A travel than Rocket B? (Get them to compare the rockets of two different groups)
	
	

	Learning Challenge Week:
Launching their rockets using coke and mentoes. 

	Cross Curricular Links:
Science:
Describe the simple physical properties of a variety of everyday materials
Design and Technology:
Generate, develop, model and communicate their ideas through talking, drawing, templates, mock-ups and, where appropriate, information and communication technology
Use technology purposefully to create, organise, store, manipulate and retrieve digital content
Generate, develop, model and communicate their ideas through talking, drawing, templates, mock-ups and, where appropriate, information and communication technology
Select from and use a range of tools and equipment to perform practical tasks [for example, cutting, shaping, joining and finishing]
History:
Learn about the lives of significant individuals in the past who have contributed to national and international achievements, e.g. Neil Armstrong
English 
Reading
Discussing the sequence of events in books and how items of information are related.
Writing
Re-reading what they have written to check that it makes sense.
Mathematics:
Choose and use appropriate standard units to estimate and measure length/height in any direction (m/cm); mass (kg/g); temperature (°C); capacity (litres/ml) to the nearest appropriate unit, using rulers, scales, thermometers and measuring vessels
interpret and construct simple pictograms, tally charts, block diagrams and simple tables
	Through this unit of work the following essential skills will be developed:
● Use a computer to create a list ● Identify which materials are best for my rocket and describe their physical properties ● Identify different types of digital content (words and pictures) ● Explain how a list made on a computer can be saved and shared more easily. ● open a graphics editing program ● Create a digital image using a graphics editor ●I can save my digital image to the correct folder. ● Put a set of instructions in the right order ● Understand the importance of instructions being in the right order in Computing ● Build a model rocket ●build a rocket according to instructions ● Refer to my rocket design ● Take a clear photo of my finished rocket ● Add text to evaluate it ● open a spreadsheet ● input data into cells of a spreadsheet ● measure distances accurately.

	Assessment:
Pupils with secure understanding indicated by: Using a computer to make a list, explaining how this is safer and more easily shared than a paper list and recognising a variety of forms of digital content (words and pictures). Designing a rocket using a basic range of tools on graphics editing software. Putting a set of instructions in the correct order and understanding why this is important. Building a model rocket according to instructions and their designs as well as discussing how they would make it better. Inputting data into a table or spreadsheet and measuring distances accurately.
Pupils working at greater depth indicated by: Using more appropriate language when comparing the different forms of digital content, eg: text/images/audio, and comparing these, explaining the advantages and disadvantages of each as well as researching different ways of making rockets. Creating a detailed design for a rocket on graphics editing software. Suggesting what they would program the rocket to do to help them find out more about the moon; demonstrating an understanding of algorithms and how to give clear, unambiguous instructions. Taking photos of their finished rocket and annotating it with how they would improve upon it. Inputting data into a table or spreadsheet and measuring distances accurately.
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