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[bookmark: _gjdgxs]Lesson 2: Data packets
[bookmark: _30j0zll]Introduction
Learners are introduced to the concept of packets. They complete an activity based on transferring an image across the internet, to see that as well as messages (text), other types of data (images, video, and audio) are also transferred over the internet. They  gain an understanding of the key parts of a packet: the header and the data payload.
[bookmark: _1fob9te]Learning objectives
To recognise how data is transferred across the internet
· I can identify and explain the main parts of a data packet
· I can explain that data is transferred over networks in packets
· I can explain that all data transferred over the internet is in packets
[bookmark: _3znysh7]Key vocabulary
Packet, header, data payload
[bookmark: _2et92p0]Preparation
Subject knowledge:
You will need to be aware of the concepts associated with sending messages in packets, including the main parts of a data packet: the header (contains the sending and receiving of information) and the data payload (contains the data itself).

You will need:
· L2 Slides 
· A0 – Access to https://www.bbc.co.uk/bitesize/topics/z7wtb9q/articles/z3tbgk7 
· A1 Activity sheet – Ordering a packet  
· A1 – Scissors
· A2 Teacher resource – Packet messages (cut into single packet strips, three strips per learner)
· A2 Teacher resource – Numbers for positions
· A3 Teacher resource – Packets in a picture (cut into single packet strips, one resource per group)
· Dry wipe boards and pens
[bookmark: _tyjcwt][bookmark: _3dy6vkm]Assessment opportunities
[image: A purple text on a white background

Description automatically generated]The unit has an adapted online summative assessment that can be delivered freely to children through online platform Quizizz. 
1st, click here to make sure you are logged in.
2nd, choose the relevant quiz from our collection of KS2 assessments at this link. When setting up, do click “Assign homework” so children access it on demand.
Outline plan
Please note that the slide deck labels the activities in the top right-hand corner to help you navigate the lesson. 

*Timings are rough guides
	[bookmark: _1t3h5sf]Introduction
(Slides 3)

5 mins
	Sending data

Show slide 3 and play the video linked to the slide. It recaps what the learners covered in the previous lesson to explain IP addresses and communication protocols on the internet. It also introduces them to packets (small parts of data shared between digital devices).


	Activity 1
(Slides 4–8)

10 mins
	Data packets

Show slide 4. Explain that when computers send and receive data, the data is sent in packets. Packets are used because they break large volumes of data into small chunks, making them easier to send across networks. The image on the slide shows the outline structure of a packet.

Show slide 5. Explain that there are two main parts to a packet. Build the slide to reveal the header. Explain that the header contains the information needed for the data packet to get from the sender (the ‘from’ IP address) to the recipient (the ‘to’ IP address). The header also includes how many packets there are in total in the data being sent and which packet it is. This is covered in more detail on slide 7. Build the slide to reveal the data payload and explain that this contains the actual information being sent.

Show slide 6. Explain that a data packet is similar to a letter and its contents. The message header is similar to the envelope, it has all the information necessary for the packet to reach its destination. The letter within is similar to the payload, it contains the actual information you want to send. Build the slide to show the letter going into the envelope. As with an envelope, once the packet has reached its destination, the header is discarded. 

Show slide 7. This shows how data is split into multiple packets. Each packet needs to be numbered, because each packet contains only a small amount of data. This enables the receiving computer to arrange the packets in the correct order.

Show slide 8 and introduce the task. The activity sheet features three data packets, which when compiled in the correct order will spell out the message ‘data is transferred in packets’. Learners need to cut out the packets on the activity sheet and arrange them into the correct order. They should then discuss the roles of the header and data payloads in data packets. 


	Activity 2
(Slides 9–12)

15 mins
	Sending messages

Show slide 9. Tell learners they will send messages as packets of data. 

Split the learners into groups of three and give each group three ‘packet’ strips from the ‘Packet messages’ resource and one page from the ‘Numbers for positions’ resource. Ask the groups to think of a question that they can write that is no longer than the packets (36 characters maximum, including punctuation, spaces, etc.). Here are some examples: 

· What’s 2 + 5? 
· What day is it?
· When’s lunch? 
· What is your favourite colour? 

Learners need to fill out all sections of their strips, using the ‘Numbers for positions’ resource to complete the ‘to’ and ‘from’ sections. 

Note: ​​This activity assumes a class of 30 learners. You may need to scale the resources to suit your class size. 

Show slide 10. Select one learner from each group and ask them to take their sheet from the ‘Numbers for positions’ resource and their packet strips. Their number is the ‘from’ number on the sheet. Ask the learners with an even number to go to one side of the room and those with an odd number to go to the other side. Each learner should stand in a space away from the others. See the diagram on slide 10 for reference. 

Ask the remaining class to spread out across the room. You may wish to arrange the learners roughly as illustrated on the slide, to ensure no packets get stuck. Allow the learners to begin passing their packets between each other in the approximate direction of the address on the packet. 

Once all packets have been received, share slide 11 and ask the learners to consider the questions.
· Did the system work?
· Did all message packets travel to their destination along the same route?
· If the packet was not written correctly, would it get to its destination?

Share slide 12. Explain that the learners simulated a similar process to sending the packets over a network. The learners around the edge of the room were the computer systems and the learners in the centre were the routers, passing information from one to another. 


	Activity 3
(Slides 13–14)

10 mins
	Transferring media

Show slide 13. Remind learners that the packets they have looked at so far all contained messages in the form of text. Explain that any data that is transferred on the internet is split into packets. Ask learners to suggest what can be transferred on the internet (other than messages in text). Build the slide to reveal that audio, video, and images can also be transferred in data packets.

Show slide 14 and explain that the focus of this activity is to simulate a picture being split into packets and transferred between devices on the internet.

Arrange learners into groups of up to six and provide each group with one full set of the ‘Packets in a picture’ resource, already cut into strips. Choose one learner to be the recipient and randomly distribute the strips between the rest of the learners. Learners should pass their packets to the recipient in their group who will arrange them into the correct order to reveal the image.

Build the slide to show the image and allow the learners to check they have compiled the image in the correct order. 

Note: This is a simplification of the actual process, in reality a picture such as this would be divided into thousands of small packets, not strips like in the activity.


	Plenary
(Slides 15–16)

5 mins
	Packet headers

Show slide 15. Ask learners to think about how they know, from the IP addresses, that the sending device and the receiving device are in different locations. Give learners time to consider their response and then build the slide to show that the first two parts of an IP address are related to the location of devices, and in this case they are different. This indicates that the devices are in different locations.

Display slide 16. The packet number and total number of packets have been highlighted. Ask learners why these sections are necessary in the header of a packet. Build the slide to reveal that these sections tell the receiving computer the total number of packets it should expect to receive. If the message is incomplete, the receiving computer can send a notification back to the sending computer.


	Next time
(Slides 17–18)

5 mins
	This lesson, next lesson

Review the ‘Assessment’ and ‘Summary’ slides.



Resources are updated regularly — the latest version is available at: ncce.io/tcc.

This resource is licensed under the Open Government Licence, version 3. For more information on this licence, see ncce.io/ogl.
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