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Schedule

1:00pm Introduction

1:10pm Getting connected with the
BBCmicro:bit

1:30pm Lesson 1 of the activity sequence

2:05pm Looking ahead at Lessons 2-4
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@&etwork theory is dry content!
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(Year 7-8)

Acquire data from a range of sources and evaluate authenticity,
accuracy and timeliness (ACTDIR025)
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Covering the content descriptions
(Year 7-8)

Define and decompose real -world problems taking into account
functional requirements and economic, environmental, social,
technical and usability constraints (ACTDIP 027)
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Covering the content descriptions

(Year 7-8) /
O Brainstorming

Define and decompose real -world problems taking into account | 6 Research
functional requirements and economic, environmental, social,

technical and usability constraints (ACTDIP 027)

Design the user experience of a digital system, generating, Aockups
evaluating and communicating alternative designs (ACTDIP 028) = 6 Design tools
Design algorithms represented diagrammatically and in English,

and trace algorithms to predict output for a given input and to 0 Flowcharts
identify errors (ACTDIP 029) 0 Pseudocode



15

Covering the content descriptions
(Year 7-8)

Implement and modify programs with user interfaces involving
branching, iteration and functions in a general -purpose
programming language (ACTDIP030)
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Implement and modify programs with user interfaces involving 0 Robots
branching, iteration and functions in a general -purpose 0 Electronics

programming language (ACTDIP030) /
Evaluate how student solutions and existing information O Research
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Plan and manage projects that create and communicate i 0 Websites

and information collaboratively online, taking safety and.saciz 0 Infographics
,, contexts into account (ACTDIP 032) 0 Project managers
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Covering the content descriptions
(Year 7-8)

Investigate how digital systems represent text, image and audio
data in binary (ACTDIK024)
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Covering the content descriptions
(Year 7-8)

Investigate how digital systems represent text, image and audio

data in binary (ACTDIK024) /
0 Unplugged activities

0 Audio editors
0 Photo editors
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Covering the content descriptions
(Year 7-8)

Investigate how data is transmitted and secured in wired,
wireless and mobile networks, and how the specifications affect
performance (ACTDIK023)
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Covering the content descriptions
(Year I _8) ?6 Unplugged

m  activities
Investigate how data is transmitted and secured in wired,

_ | e 0 Network
wireless and mobile networks, and how the specifications affect analysis /
performance (ACTDIK023) design tools

0 network components (routers, hubs, switches)

® network protocols (TCP/IP) °O O

How to tie it

0 bandwidth all together?
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A hands-on approach

0 UseMorse Code as a metaphor.
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A hands-on approach

0 UseMorse Code as a metaphor.

0 Usetangible , simple wires to illustrate
network connections.
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A hands-on approach
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Use Morse Code as a metaphor.

Usetangible , simple wires to illustrate
network connections.

Use a popular, affordable classroom
tech.
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A hands-on approach

0

O«

O«

O«

Use Morse Code as a metaphor.

Usetangible , simple wires to illustrate
network connections.

Use a popular, affordable classroom
tech.

Codable to simulate network devices
getting ®&marter .

forever

dl plot x ¥

ital write pin [EEEES to n
® ital write pin [ZIED to n
_. unplot x v
- unplot x
dl unplot x
dl unplot x Yy
dl unplot x Y
dl unplot x v
dn unplot x ¥ ﬂ




31

View the activity sequence

PDF for this event:
bit.ly/ morsecodenetwork

Online version at
Digital Technologies Hub:
digitaltechnologieshub.edu.au

then search ®norse .

Last updated 2018-07-30

A Morse Code network

Year 7-8 Digital Technologies - Digital Systems strand

Description

This lesson sequence is a hands-on approach to the Digital Systems strand of the Year 7-8 Victorian
Digital Technologies curriculum. (Australian Curriculum: Knowledge and Understanding.)

Students will use common, simple classroom electronics (eg. the BBC micro:bit) to simulate a packet
switching network, using Morse Code as a metaphor.

Through hands-on experimentation and connected theory, the following concepts are explored:

Local Area Network (LAN) and the Internet

Bitrate

Hubs, switches and routers

Packets and packet switching

Internet Protocol (IP) and Domain Name Servers (DNS)
Transport Control Protocol (TCP)

Hacking through packet sniffing

Simple encryption

Wired and wireless communication




First, the BBC micro:bit .
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Game changer?

O«

affordable (~$25),
simple 5x5 LED display and on-board sensors,

O¢ O«

visual code + JavaScript + Python,

O«

no installing software,

O¢

5 big pins to use directly

O«

many options for expansion :
3 robots

3 physical tech, sensors %’b
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Connect and start coding

0 ®Hello World program
O respond to user input

makecode.microbit.org
python.microbit.org
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visual and JavaScript*

Python



Lesson 1: Introducing the
metaphor
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In the 1980s and early 1990s, most home computers were alone. They had no connection
to other computers or devices, except peripherals like printers.

Why do we network computers now?

=
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In the 1980s and early 1990s, most home computers were alone. They had no connection
to other computers or devices, except peripherals like printers.

Why do we network computers now?

communicating (eg. messaging, emailing)

sharing files / data

sharing hardware (eg. common printers/copiers)

sharing and accessing software (eg. Google Docs and other cloud services)
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Using a Morse Code chart,
practice writing a short
message to another student

on paper.
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http://www.youtube.com/watch?v=5Utx162eD1g
http://www.youtube.com/watch?v=5Utx162eD1g
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One-way communication

Press to

transmit.

transmit
port

receive
port

Connect GND pins together.
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Transmit program

REPEAT FOREVER...

END REPEAT
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Transmit program

REPEAT FOREVER...
IF button B is being pressed...
Digital write(high) on Pin
Draw the transmit arrow.

END REPEAT
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Transmit program

REPEAT FOREVER...
IF button B is being pressed...
Digital write(high) on Pin
Draw the transmit arrow.
ELSE
Digital writ@(low) on PIn
Clear the transmit arrow.
END IF
END REPEAT



44

Transmit program

REPEAT FOREVER...

IF button B is being pressed...

Digital write(high) on Pin
Draw the transmit arrow.
ELSE
Digital writ@(low) on Pln
Clear the transmit arrow.
END IF
END REPEAT

bit.ly/2Ng20VK

() g forever
@) () if [ ® button ZJE) is pressed
@ digital write pin [Z9E) to

[; unplot x Y
o unplot X y ﬂ
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One-way communication

Press to

transmit.

transmit
port

receive
port

Connect GND pins together.
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Recelve program

REPEAT FOREVER...

END REPEAT



a7

Recelve program

REPEAT FOREVER...
IF Digital Read on Pin O is 1 (high)...
Draw the receive arrow.

END REPEAT
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Recelve program

REPEAT FOREVER...
IF Digital Read onOF#i (high)...
Draw the receive arrow.
ELSE
Clear the receive arrow.
END IF
END REPEAT
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Recelve program

REPEAT FOREVER...

IF Digital Read onOr&1 (high)...

Draw the receive arrow.
ELSE
Clear the receive arrow.
END IF
END REPEAT

@ @

bit.ly/ 2PVYcYd

(2) g8 forever

if (| (7 @ digital read pin (K3 | EE3 N

(; unplot x Y ﬂ
(; unplot x n Y ﬂ
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One-way communication

Press to

transmit.

transmit
port

receive
port

Connect GND pins together.
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Work in groups that allow for two micro:bits
together.

Save the transmit program to one micro:bit, and
the receive program to the other micro:bit.

Test the code by connecting the two micro:bits.

Send the message you prepared on paper earlier,
and see if you can correctly decode it.

Try sending a new message that the receiver
doesnd know!




