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Touring the mBlock application 

The mBlock application is divided into 
three sections. The section on the left is the 
canvas and Sprites section. This section is 
commonly used when creating applications 
with the Scratch software alone. The canvas 
and Sprites have little to do with the code 
we will be developing for the robot. Scratch 
was originally developed to help create 
interactive games, stories, and animations. 

The center section contains tabs for scripts, 
costumes, and sounds. We will use the 
scripts section to develop the instructions 
for the robot. 

The third section is the coding canvas. This 
is where we build instructions for the robot. 

Working with script blocks 
Script blocks are moved from the scripts 
panel to the coding canvas. The blocks 
connect to each other like puzzle pieces. 
Blocks have to be connected in a specified 
order to form code that works properly. 

Some code blocks run on their own without 
help from other blocks. Some blocks require 
conditions to work. Other blocks require that 

we pass an argument into the block. An 
argument is a value or a variable. An argument 
is sometimes referred to as a parameter. 

Math and coding connection 
Coding is heavily based on math. Some math 
terms will work their way into our instruction. 
Arguments in programming code are part of 
mathematics. The term function is often used 
to refer to a set of instructions. In math, an 
argument is a value passed into a function. 
Functions are often used in programming 
languages like Javascript. 

Set up the work environment 

The application was designed with Scratch 
but we won’t be creating applications that 
run on our computer. We will develop code to 
be sent to the mCore board. Hide the stage 
and sprite section so there is more room for 
the code. We will need this extra space. 

Click Edit in the menu and select the option 
to hide the stage layout. 

Page 13 



STEM with mBots

Digital Maestro Magazine • digitalmaestro.org 

Scripts 

I Motion 

I Looks 

I Sound 

I Pen 

Costumes 

I Data&Blocks 

mBot..-

#.mlJU.iii:11 -

mBot..-

QJI;.;.;;;, .. 

r Sounds 

I Events 
I Control 

I Sensing 

I Operators 

Robots 

set motor 4& speed G 

set servo Gll8Q& angle G 

• 

set led on board G red G green G 

run forward ,... . t • • • 0..-

I 
@.PH0·1 
~ f •@i,i O"] 

CID red G green G bl 

CID red G green G 

all"ti1 o~!jM;• u•E( ~ 
nl "IS1ot2"lall"tii O"L 

at speed 

run forward 

0 

run backward 

lurn right 

lurn left 

at speed& 

255 

100 

50 

0 

-50 

-100 

-255 

Scripts and parameters on the canvas The first parameter has options to run 
forward, backward, turn right, or turn left. 

The standard Scratch code blocks weren’t 
specifically developed to work with the 
mBot. These code blocks work, but they 
aren’t an accurate representation of what we 
will be coding the robot to do.  

Select the Robots section in the scripts tab. 

Click once inside the speed parameter 
and enter any number between 0 and 255. 
Entering numbers greater than 255 won’t 
make the robot go faster. This is the robot’s 
top speed. 

This is one script and it represents a line The speed is not actually based on this 
of code. Most scripts have Arguments. number. The speed is related to the voltage 
Arguments are values included in a function output. The maximum voltage sent to the 
or script. In this script, the value is instructing motors from the mCore is 5 volts. A value of 
the robot to run forward at a speed of 255 in the code instructs the components on 
zero. Click the pull-down menu in the first the board to send 5 volts to the motors. 
parameter to change the value. 

The parameter for speed has a set of 
numbers ranging from a positive 255 to a 
negative 255. 

There are a variety of scripts developed to 
code the robot. Drag and drop the **run 
forward** script onto the canvas. 
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Deleting scripts 

To delete a script we right click on the script 
and select the delete option. Dragging 
scripts back to the scripts panel will remove 
them from the coding area. 

Undelete the action by clicking Edit in the 
menu and selecting Undelete. 

Blockly is a client-side JavaScript library 
for creating visual block programming 
languages and editors. It is a project 
of Google and is open-source under 
the Apache 2.0 License. It typically 
runs in a web browser, and visually 
resembles Scratch. Blockly is also being 
implemented for Android and iOS; not 
all web browser based features are 
available for Android/iOS. 

Blockly uses visual blocks that link 
together to make writing code easier, and 
can generate JavaScript, Python, PHP or 
Dart code. It can also be customised to 
generate code in any textual computer 
language. 

“Blockly - Wikipedia.” https://en.wikipedia.org/wiki/ 

Blockly. Accessed 31 May. 2018. 
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Working with code and the Light Experiment 

We will create some simple code instructions 
and send them to the robot to light the LEDs. 

Start the mBlock application. Drag the script 
to **set the LED on board**. This script 
controls the Light Emitting Diodes on the 
mCore board. 

The board has two sets of LEDs. They are 
located below the mCore name on the 
board. Each set is actually three LED lights. 
The lights include red, green, and blue. 
These are the three color combinations used 
on all electronic devices to produce a variety 
of colors. 

On electronic displays, millions of these 
three light combinations are arranged into 
rows and columns. Each set of red, green, 
and blue is called a pixel. Looking at it this 
way we can say that the robot has two 
pixels. Adjusting the intensity of each LED 
color produces other colors. 

The script for the LED has four parameters. 
The first parameter is to designate which 
set of lights to control. The parameter is set 

to all, which in this case is the two sets of 
lights. There are options to control the left or 
right LED. 

Select the left LED and click the parameter 
for the red LED. The parameter has some 
predefined values. Select the largest value, 
255. 

We will keep the code development simple 
at first. This code will turn the left LED on 
and set the color to red. 

Connect one end of the USB cable to the 
mBot and the other end to the computer. 
Slide the mCore switch on. 

Before sending the code to the robot we 
need to select the communication port. It is 
possible to send the instructions to the board 
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through Wifi, Bluetooth, and USB cable. I 
will be using the USB cable to upload the 
program. 

The MakeBlock software uses a 
communication port to communicate 
with the mCore board. The name of the 
communication port for the USB will be 
different on Mac and Windows computers. 

Using a Mac computer, click Connect in 
the menu and move your mouse down to 
the Serial Port option. Select the “/dev/tty. 
wchusbserial1410” option. 

If this option is not available you will need to 
install the Arduino driver. Click Connect in 
the menu and select **Install Arduino Driver.** 

On Windows, you will select COM3, which 

stands for communication port 3. If you don’t 
see COM 3, then it will probably be COM1 or 
COM2. 

If you don’t see one of these options please 
make sure the robot is turned on and that 
the USB cable is properly connected to both 
the robot and the computer. 

The mBot receives instructions from the 
computer in one of two ways. In one option. 
the instructions are sent to the robot directly 
from the computer. The robot will execute 
the instructions as soon as they are received. 
In a second option, the instructions are 
uploaded onto the robot’s internal memory 
and run from there. 

When the instructions are sent directly 
from the computer to the robot the USB 
cable must be connected each time. When 
we upload instructions onto the board the 
robot will run the instructions without being 
connected to the computer. 

There are benefits to both options. Sending 
the code directly to the board avoids the 
compilation process. The compilation 
process usually takes a while as the lines 
are converted and sent to the board. It takes 
longer on older computers, but it is usually 
not a problem. 

Uploading code by compiling and sending 
the code to the robot means we don’t have to 
send the code each time we want the robot 
to execute the instructions. All we need to 
do is turn the robot on. 

We will be sending the code to the robot 
using tethered mode. This means we will 
send the code to the robot and it will receive 
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The goal of education is not to 
increase the amount of knowledge 
but to create the possibilities for a 
child to invent and discover, to create 
men who are capable of doing new 
things. 

Jean Piaget 




