	Set 1: Light Intensity Meter
	Student Edition



Key Points
1. Students should be able to show string in micro:bit. (Step 3 to 5)
2. Students should be able to make use of variables. (Step 6 to 8)
3. Students should be able to display a single digit character on the micro:bit LED panel. (Step 13)
4. Students should be able to make use if-then-else structure. (Step 16 to 21)
5. [bookmark: _Hlk511653609]Students should be able to solve problems through programming.

Required Components
Each student should have:
· micro:bit × 1
· Micro USB cable × 1

Think about… 
· What should we do at home when the sky is getting darker in the evening?

_________________________________________________________________________________

· Discuss the criteria and mechanism(s) to switch on/off the public lighting.

_________________________________________________________________________________

_________________________________________________________________________________

· Discuss the advantages and disadvantages of each mechanism(s).

_________________________________________________________________________________

_________________________________________________________________________________



· Discuss the characteristics and application of light Intensity meter in society or household.

_________________________________________________________________________________

_________________________________________________________________________________
List of Components
	micro:bit (Front)
[image: ]
	micro:bit (Back)
[image: ]

	Micro USB Cable
[image: ]
	



Notice
1. The components are not toys, place them on the table and follow teacher’s instructions. 

Reference
There are many features provided by micro:bit, such as:
· 5 x 5 LED Screen
· Buttons A and B
· Light level Sensor
· Compass and Accelerometer
You may visit to https://makecode.microbit.org/device for detailed explanation. 
[bookmark: _GoBack]Uploading Programmes to micro:bit Hardware
(1) Connect your micro:bit to your PC via a micro USB cable.
Windows 7 users will need the mBed serial port driver at https://os.mbed.com/docs/latest/tutorials/windows-serial-driver.html. In Windows 10, Windows Update will fetch the driver. For earlier versions, 
( Reference : https://support.microbit.org/support/solutions/articles/19000013984-how-do-i-connect-the-micro-bit-to-my-computer )

(2) Using micro:bit editor to build your programme. Visit https://makecode.microbit.org 
[image: ]



(3) You should see “Blocks” Editor and ready for coding.
[image: ]

(4) You can name your micro:bit program in the project name textbox next to download button. When you click the download button, it will download a 'hex' file, which is a compact format of your program that your micro:bit can read. Once the hex file has downloaded, copy it to your micro:bit just like copying a file to a USB drive. 
[image: ]

[image: ]

(5) The micro:bit will pause and the yellow LED on the back of the micro:bit will blink while your code is programmed. Once that's finished the code will run automatically.


Activity 1: Light Intensity Meter
Objective
(1) Display student’s English name during start-up.
(2) Indicate the light level on the LED.
Simulation Activity
Use Let's Code micro:bit (https://makecode.microbit.org/) to simulate the following activity. 

(1) Create a new empty project on Let's Code micro:bit platform, you should see the Block Editor on the right and micro:bit simulator on the left. 
[image: ]

(2) We need to understand two basic blocks in this platform.
	[image: ]
	On Start is an event that runs when the program starts, before any other event. Use this event to initialize your program.


	[image: ]
	Forever will keep running part of a program in the background.





(3) Drag the “show string” block from “Basic” block menu into the “on start” block, it will show a string on the LED screen. It will scroll to left if it’s bigger than the screen.

	[image: ]

	[image: ]

(4) Amend the string by clicking the it, replace with student’s English name. 
[image: ]



(5) Check the result by clicking “Restart” [image: ] button under the simulator, you should see student’s English name is scrolling.
[image: ]
(The student name “David” should be scrolling across the LED matrix)



(6) We need to create a new programme variable, click “Make a Variable” from Variable block. 
[image: ]



(7) We need to create the variable “My_Light_Value” for easy remember. 
[image: ]

	Best Practices on Variable Naming in Programming

	· First character should be a letter or an underscore (_).
· The rest of the variable name can include any letter, any number, or the underscore. 
· Shouldn’t use any other special characters, including spaces, symbols, and punctuation marks.
· In some programming language, variable names are case sensitive.
· Avoid using reserved words (such as “print”, “loop” and “end” …etc ) as a variable name. All programming languages have a supply of words that are used internally by the language and that can't be used for variable names



(8) We can drag the “Set Read_LightValue” block to the forever block. 
[image: ]

[image: ]

(9) We need to get the reading from micro:bit light level sensor, drag the “light level” block [image: ] from “Input” menu to the Blocks Editor for use later.

 [image: ]


	Light Level Block in micro:bit

	· It finds the light level (how bright or dark it is) where you are. 
· The light level 0 means darkness and 255 means bright light.
· The first time you use this block will give a result of 0. After that, it will report the real light level. This is because the light sensor has to be turned on first.



(10) Since the “light level” block will report the light intensity from 0 to 255, we must convent the value to single digit (i.e. 0 to 9) in order to display on the micro:bit LED.

	Convention of Number

	Light Intensity Display = 
Hint: For better readability for users, the “light level” value will be rounded to the nearest integer, to fit for the micro:bit LED. 
Examples: 
· Light Intensity Reading from micro:bit is 255, the Light Intensity Display should be 9
· Light Intensity Reading from micro:bit is 0, the Light Intensity Display should be 0
· Light Intensity Reading from micro:bit is 80, the Light Intensity Display should be 3



Drag the corresponding mathematics formula from “Math” menu and assemble the following block.
 [image: ]
[image: ]


(11) Use the “Round” function to round the “light level” value to the nearest integer.
[image: ]
[image: ]

(12) In order to save the result to the variable “My_Light_Value”, drag the mathematics formula block to “set My_Light_Value” Block from
 [image: ] 
to 
[image: ]

(13) In order to display the result in the micro:bit LED, drag the “show number” block from “Basic” menu, and replace the number “0” with our variable “My_Light_Value” from Variables menu.

[image: ]
[image: ]

[image: ] 



(14) In the forever block, the programme is running fast, and we want to refresh the display once per second, so we need to drag the “pause (ms)” block from Basic menu to the forever block, and set the time to 1 second in the pull-down menu. (Remark: 1 second = 1000 milliseconds (ms))
[image: ]
[image: ]

(15) We can test the programme in the simulator, you can adjust the light level by scroll up and down on the light level circle on the micro:bit simulator, you should see the student name and the light level changes.
 [image: ]

 [image: ]

(16) Displaying the light level index from 0 to 9 may not be meaningful in certain circumstances, we may further develop the Light Intensity Meter to a “Comfort Reading Indicator” by implementing an if...then...else structure. Drag the “if...then...else” block to the editor and insert 
 [image: ]
(17) If the light level reading is less than 4 (student can think and adjust this value), we assume the environment is not suitable for reading, so the LED will display an unhappy face. If there is enough light for reading (i.e. light level reading more than or equal to 4), it will display a “smiley face”. Drag the “less than” block  [image: ] from Logic menu, and place it to the “condition” box inside the “if...then...else” block.
[image: ]
 [image: ]
(18) Update the condition by placing the variable “My_Light_Value” and “4” in the condition.
 [image: ]


(19) Drag two “show icon” block from Basic menu, the icon can be configured as “unhappy” and “smiley” face.
[image: ]
 [image: ]


(20) Drag two faces in the “if...then...else” block in correct order.
 [image: ] 
(21) Replace the existing “show number” [image: ]  block with the “if...then...else” block.
 [image: ]



(22) You can test the “Comfort Reading Indicator” in the simulator before upload the programme to the micro:bit. 
[image: ]
[image: ]



(23) We have finished the coding, so we can give a name for our programme, enter “Reading Indicator” in the project name textbox (next to the download button) and click the save icon. 
[image: ]
It will compile your high level programming languages to low level machine code that the micro:bit can interpret. When it finished the compile process, a .HEX file will be downloaded. (In this example, the filename is microbit-Reading-Indicator.hex)

(24) To upload your project file to micro:bit, connect the micro:bit to your computer with a micro USB cable, drag and drop the project file from the download folder to the micro:bit drive.
[image: ]
The LED on the back of your micro:bit flashes during the transfer (which should only take a few seconds). Once transferred, the code will run automatically on your micro:bit. To rerun your program, press the reset button on the back of your micro:bit. The reset button automatically runs the newest file on the micro:bit.

(25) Test the result in bright and dark scenario, you should able to get a smiley face when adequate lighting for reading and unhappy face when inadequate lighting.
[image: ] [image: ]
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