Computing- Big Data 1
Year 6- Spring Term
 

Essential Knowledge
 
 
 

By the end of this unit, children will demonstrate independently...
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Description automatically generated]· Understand why barcodes and QR codes were created.
· Create (and scan) their own QR code using a QR code generator website.
· Explain how infrared can be used to transmit a Boolean type signal.
· Explain how RFID works, recall a use of RFID chips, and type formulas into spreadsheets.
· Take real-time data and enter it effectively into a spreadsheet.
· Presenting the data collected as an answer to a question.
· Recognising the value of analysing real-time data.
· Analyse and evaluate transport data and consider how this provides a useful service to commuters.


Big Data 1
Vocabulary
 

Children extend their knowledge of data handing (Mar Rover 1) by looking at and investigating barcodes, QR codes, infrared and RFID technologies. This is initially a theory based unit of work and then progresses into a hands on, practical experience with children creating their own QR codes. 
Algorithm, barcode, Boolean, brand, chip, commuter, contactless, data, encrypt, infrared, proximity, QR code, QR scanner, radio waves, RFID, signal, spreadsheet, systems analyst, transmission, wireless











Spring Term 1
	Key Objectives
· To understand why barcodes and QR codes were created.
· To create (and scan) their own QR code using a QR code generator website.
· To explain how infrared can be used to transmit a Boolean type signal.
· To explain how RFID works, recall a use of RFID chips, and type formulas into spreadsheets.
· To take real-time data and enter it effectively into a spreadsheet.
· Presenting the data collected as an answer to a question.
· To understand the value of analysing real-time data.
· To analyse and evaluate transport data and consider how this provides a useful service to commuters.

	Session One
Focus:  
To understand what QR codes are.
Success criteria: 
I can identify a QR code and explain how it is a development of the barcode.
I know the limitations of barcodes and QR codes.
 I understand how the data contained within barcodes and QR codes can be used by computers.
Following the presentation- read the scenarios out to children, explaining the importance of QR codes and how they are used.
We are going to be looking at the question of Big Data in a school setting and how we could create a solution to make sure every pupil in school is accounted for. Ask pupils if they have any initial thoughts on how we could make sure students are safe, in school and registered – without a traditional register. This is an early assessment opportunity to see what ideas the children have initially. We are going to be looking at the different methods organisations already use to keep track of things on the move, such as people, books or other objects. We are going to start by looking at the most basic form of Big Data tracking. 
Discuss the importance of barcodes and how they are used.
Activity One: Model to children how to use the QR Code Generator. If this website does not work, use Create your QR Code for Free instead (this link only encodes websites rather than text). Using either of the QR websites above, generate a secret code to embed in a simple storyboard based around their history topic. When we create a storyboard, usually we put a small amount of text underneath our image, but in this case, we can print off QR codes that tell the story and draw a picture around them. You could use QR Codes and pictures to tell the story of how the Greeks invented the Olympics or how Prince Albert and Queen Victoria created the Crystal Palace exhibition in London. You can show children the example accompanying the lesson plan, QR Code Story, which tells the brief story of the Norman Invasion. You could print the resource and give to children to read the codes.
Activity Two This activity could be: completed as a reinforcement activity another time, set as an extension opportunity or used simultaneously with Activity One – with half of the class completing Activity One and the other Activity Two then swapping over. Visit one of the above websites and create a series of QR code clues for a treasure hunt around the school. When each QR code is scanned, it should say something like ‘The next QR code is stuck under the teacher’s desk’, etc, until the children reach the final code which could say something like ‘Well done, you have reached the end of the treasure hunt, you are the QR code masters!’ Print your individual codes - no more than eight and stick them up around the school. Children will then need to be allowed to walk around the school with a QR scanning device, such as an iPad. You will either need to download a QR scanner, or ensure that the Chrome extension is enabled. You should consider disabling wifi on devices as many QR scanners automatically search the Internet for any words embedded within the QR code – make sure you test your codes with the reader you’re expecting pupils to use before you start.
	Session Two
Focus:
To understand infrared. 
Success Criteria:
I can explain how infrared light can be used to transmit data 
 I know how there are different types of data transmissions included in the electromagnetic spectrum 
I understand that infrared can be blocked easily as it has a short wavelength
Display slide two of the Infrared PowerPoint that shows an image of the first remote control – ask pupils the ‘Key Questions’. Watch the video ‘The science behind how a remote control works’, which explains how the remote control has evolved. Display the electromagnetic spectrum poster (slide three of the Infrared PowerPoint). Make links to Science learning on light, where children should have looked at the visible spectrum. The Transmitting Data video explains that infrared and radio waves, etc are all types of light. Ask children if they have ever had an x-ray. This is just a special type of light which is powerful enough to pass through the human body, but is stopped by bone which is much denser than skin and muscle. Another part of this spectrum is called infrared. It is also invisible, but is not as harmful as an x-ray and will not pass through your body. In fact it will not pass through very much! Introduce the infrared remotes that you have collected and explain the following activities using slide four of the Infrared PowerPoint).
Activity One
Children take a photo or video of an infrared beam at work. Our eyes are not able to see infrared beams, but most cameras can! (Warning – modern devices, such as iPads, have an infrared filter fitted to their back camera, but not to the camera at the front – the one used for selfies). Children point the infrared remote at the camera and take a short section of video, or a well-timed photo. Save and copy into a word document and annotate as evidence.
Activity Two 
Children try sending infrared signals from remote controls and bouncing them off the walls or whiteboards and see which materials will block the signals and which don’t.
Activity Three 
Children should now have an understanding of how infrared is used. Their challenge is to devise a new type of use for infrared technology that uses either data transmission, proximity, barrier or heat detection and record their idea using the New Infrared Invention resource.
Photos and video for evidence as appropriate.
	Session Three
Focus:
To know how FRID helps us.
Success Criteria:
I can recall the meaning of ‘Big Data’ 
I understand how RFID can be used to transmit data 
I can type formulas into cells using a spreadsheet 
 I recognise the importance of encoding
Watch the video ‘What is RFID?’ Radio Frequency IDentification. This video recaps the recent learning regarding barcodes, then goes on the explain the uses and methods of RFID Pause at 2:41 and talk about the uses of RFID tags – discuss privacy and how RFID is more private than QR codes, barcodes and infrared (see teacher video RFID). Recall how, from the ‘What is RFID?’ video (at 2:21) that travelcards use RFID chips within them – as explained in the teacher video: For reference, an Oyster card is a travelcard used in London. Users add money to their card, which can be used to travel on buses and the London Underground system. Oyster cards can also be used to pre-purchase weekly, monthly or even annual travelcards allowing the user to travel around London without paying any extra money - this data is private to the individual.
How secure is RFID? RFID is relatively secure (we will explore this more in the ‘Wrapping Up’ section of the lesson). The data is only passing between the card and the reader, it is invisible and instant. The problem comes with the transfer of the details between the shop and the bank. This data needs to be encoded to ensure it is not interrupted en route and stolen.
Activity
Children are to write an eight-digit code (like on the front of a bank card, but half the length to make it a little easier to follow) in the first cell of an Excel spreadsheet, then create a two-stage encoding process to encode and then decode. STEP ONE Cell A1: 1245174845715486 STEP TWO Cell B1: = A1 +121 STEP THREE Cell C1: = B1 * 8 This new number is the ‘encoded transfer data’ STEP FOUR Cell D1 = C1/8 STEP FIVE Cell E1 = D1 -121) This final cell should be the same number as the cell one.
Explain that we could rewrite the formula for each row, but spreadsheet software allows us to speed up the process by copying the formula down. Demonstrate the drag down function to copy the formula down through each column. Ensure children are able to copy all of the formulae by checking whether their last column matches up to the first column. Continue extending the table by: - adding a row with titles - selecting all the data and the table style - inserting some images from the internet - inserting a textbox with an explanation - inserting a few arrows (from ‘Shapes’) Make sure you demonstrate to the pupils how to complete each of these steps. The goal for this activity is for children to explore spreadsheet software as well as to gain an understanding of how data is encrypted and decrypted when it is transferred using RFID data. When children have managed to complete this task, look at some of their examples on the whiteboard. Recap RFID and discuss its possible uses. Alternatively, watch the video ‘Do you need a credit card RFID protector sleeve?’ about the slim possibility of having RFID data intercepted.

	Session four
Focus:
To input and analyze data.
Success Criteria:
I can recognise further uses of RFID.
I can input and present data in a spreadsheet.
I can make conclusions from a data source.
Display slide 1 of the  Presentation: Theme parks and ask the children if they have ever been to a theme park.
Using slide 2, explain that large theme parks often use wristbands containing RFID chips to transfer data. Discuss ways these wristbands work:
· Users can enter the theme park.
· They can pay for items in the theme park.
· They can jump queues for rides.

Questions
· What type of data might be stored on the wristbands? (Visit details; hotel booking information; credit to make purchases.)
· How is the data being transferred? (RFID.)
Discuss presentation RFID 
Hand out a device and the Activity: Kapowland data (one between two).
Display slide 3 and inform the children that they will input the Kapowland data into a spreadsheet and then create a graph to analyse.
Demonstrate this activity to the class:
1. Open a new spreadsheet, show how to input column headings of ride names and wait times and adjust the column’s width.
2. Using the Activity: Kapowland data, input some of the data.
3. Use the mouse to highlight the data and column headings.
4. Click on the insert menu and choose an appropriate graph to represent the data.
Show slide 4 and demonstrate how once the children have completed their tables and graphs, they can extend their learning by:
· Exploring different graphical representations.
· Adding the average wait time column and data from the activity.
· Colour coding the cells in the spreadsheet to show if they are above or below the average wait times.
Take screengrabs and print for evidence.

	Session Five
Focus:
To analyse and evaluate data.
Success Criteria:
I can recall how RFID is used in data transfer.
I can identify how RFID helps to solve real-world data challenges.
I can sort and compare data within a spreadsheet.

Display slide 1 of Presentation: Transport networks and explain to the children that cities use public transportation networks (e.g. buses, trains and trams) to help people move around. Discuss some of the challenges these networks have, such as ensuring that people pay the right amount for their journeys and that queues are kept to a minimum during busy times. Explain that a critical use of Big Data is to help people get to and from work more swiftly and effectively.
Display slide 2 and remind the children that bank cards have RFID chips. Explain that in terms of travel, this allows quick, contactless payment on all public transport systems so that people no longer need to buy a travel card. In London, Oyster card readers have been alterto use bank cardssed instead of travel cards.
Watch the video using the link: Contactless payment for travel on VideoLink.

Presentation: Transport data
Using the Download: TfL’s Counts Entries 2010, demonstrate answering the first commuter scenario (or show the children the Teacher video: Transport date from 1:39) showing how to filter and freeze the station column on the spreadsheet. Ask the children to work through the remaining commuter scenarios in pairs, recording their answers on the sheets. If needed, they could refer to a Tube map online.
Video for evidence.
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