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MAIN FOCUS

The purpose of these lessons is to integrate 
robotics (microcontrollers such as Arduino 
boards) and computational thinking/coding 
within the grade 9 science curriculum.

As all students take grade 9 science, we can 
provide students with an opportunity to connect 
automation, coding, and robotics to the study of 
science. (STEM careers)



To provide students with the opportunity to make 
connections to the science, technology, 
engineering, and economic sectors and career 
pathways of robotics.

To provide an opportunity for teachers and 
students to co-learn through inquiry based 
learning, and use critical thinking approaches.



Prior Skill Sets - coding and robotics

✘ No previous experience with coding or 
robotics is required for this series of lessons.

✘ However, it would be beneficial to survey 
your class to see which students have 
experience with building robots, coding, or 
both.

✘ More and more elementary students are 
being exposed to it through their teachers; 
extra-curricular activities; or clubs they 
belong to outside of school.



CURRICULUM CONNECTIONS

Grade 9 Applied Science - SNC1P
Grade 9 Academic Science - SNC1D



Big Ideas - SNC1P

Physics
✘ Static and current electricity have distinct 

properties that determine how they are used

Earth and Space Science
✘ Technologies developed for space exploration 

have practical applications on Earth



Ministry Expectations - SNC1P

Physics: Electrical Applications
✘ E2.4 - design, draw circuit diagrams of, and 

construct simple series and parallel circuits
✘ E2.5 - compare, on the basis of observation, the 

differences between series and parallel circuits
✘ E3.3 - identify the components of a simple direct 

current electrical circuit, and describe their 
functions

✘ E3.7 - explain the practical use of resistance in a 
common household product



Ministry Expectations - SNC1P

Earth and Space Science: Space Exploration
✘ D1.1 - research the challenges associated with space 

exploration, and explain the purpose of materials and 
technologies that were developed to address these 
challenges and how these materials and technologies are 
now used in other fields of endeavour

✘ D2.4 - investigate a technological challenge related to the 
exploration of celestial objects that arises from the 
objects’ specific properties, and identify the solution that 
has been devised



Big Ideas - SNC1D

Physics
✘ Static and current electricity have distinct 

properties that determine how they are used

Earth and Space Science
✘ Space exploration has generated valuable 

knowledge



Ministry Expectations - SNC1D

Physics: The Characteristics of Electricity
✘ E2.5 - design, draw circuit diagrams of, and 

construct simple series and parallel circuits
✘ E2.6 - analyse and interpret the effects of adding an 

identical load in series and in parallel in a simple 
circuit

✘ E3.4 - identify the components of a simple DC 
electrical circuit, and explain their functions



Ministry Expectations - SNC1D

Earth and Space Science: The Study of the 
Universe
✘ D1.2 - assess some of the costs, hazards, and 

benefits of space exploration, taking into account 
the benefits of technologies that were developed 
for the space program but that can be used to 
address environmental and other practical 
challenges on Earth



Prior Skills Sets - from the science curriculum 

Grade 6 Science and Technology
Electricity and Electrical Devices

✘ design and build series and parallel circuits, draw labelled 
diagrams identifying the components used in each, and 
describe the role of each component in the circuit

Space
✘ identify the technological tools and devices needed for space 

exploration

Grade 8 Science and Technology: Systems in Action
✘ Systems are designed to accomplish tasks
✘ All systems include an input and an output.



Materials and Equipment

1. Computer with access to required downloaded software or web 
based applications.

2. Bread board
3. Micro-controller (Arduino, micro:bit)
4. Electrical components such as: jumper wires, resistors, LEDs, 

motors, sensors (temperature, light, humidity).

For beginners, suggest purchasing kits such as the following:
✘ Arduino Starter Kit
✘ ElecFreaks Micro:bit Start Kit

These kits come with all required components, building instructions, 
and coding instructions.



Arduino Uno 
microcontroller

Breadboard



Suggested Equipment Management

✘ Ideal to have enough sets (breadboards, arduino board, 
micro:bits) for every 2 students. This ensures that all 
students are engaged in the learning.

✘ As sets will be used over a period of multiple periods, it is 
important to have enough for each class. It is not ideal to 
have classes sharing sets. Suggest that either enough 
sets be purchased for each class; or classes engage in 
activity at different times. 



Suggested Equipment Management

✘ Can use clear storage bins for student partners to store builds. 
✘ Every bin contains basic components (breadboard, micro-

controller, USB cable) and students can add to it as needed. This 
way you don’t lose any parts.

✘ All other components can be kept in the following and students 
can get components when needed.



Lesson Progression

1. Breadboard
✗ Describe what a breadboard is and how it works.
✗ Use the breadboard to

i. teach components of a circuit

ii. build series and parallel circuits

2. Robotics and Coding (Arduino Uno/Micro:bit)
✗ Using starter kits, build circuits and upload code
✗ Adjust code and/or create code 

1. Connections to Space Exploration



Breadboard Part 1

What is a breadboard and how does it work?



Breadboard - What is it and how does it work?

Important to practice building circuits with a breadboard first before 
adding on the coding/robotics component.

Start off with explaining what a breadboard is and show how they 
are set-up. You can show this to students by peeling off the back of 
the breadboard so that they can see where the metal components 
are.





Resources: Breadboard - What is it and how does it work?

Video - How to Use a Breadboard
This video describes how to use a breadboard to
build an electronic circuit, including the basics of how a
breadboard works and some common mistakes that beginners
tend to make.
A written version of this tutorial is available at
Science Buddies - How to Use a Breadboard



Breadboard Part 2

Using Breadboards to
- teach components of a circuit
- build series and parallel circuits



Instead of practice building circuits this way …

Have the students use breadboards to practice building circuits.



Tip - Use breadboard templates prior to building circuit 
with the actual breadboard and components

✘ Use templates to draw out where circuit components would be 
placed on the actual breadboard. 

✘ Teacher can check student drawings first to make sure that the 
circuit is correct.

✘ Once the circuit drawing has been approved, students can 
obtain components and actually build it.



Sample Breadboard Template



Tip for inserting components into the breadboard

For those student who struggle with inserting the componentes into 
the breadboard, try having them use tweezers to insert components.



Robotics and Coding
Using the Arduino board or Micro:bit



Connections to Science Curriculum - Possible Assessment 
Opportunities 

As students build their circuits and input specific parameters into the 
code, they can:

1. demonstrate their understanding of components of a circuit, 
and describe each components functions

2. design and draw circuit diagrams of, and construct series and 
parallel circuits

3. compare, on the basis of observation, the differences between 
series and parallel circuits

4. explain why resistors are required in their circuit (such as with 
an LED)

Assessment is at the discretion of the teacher based on how you would normally assess 
these curriculum expectations.



Starter Kits  - Great place to start!! 

The two starter kits that I have had experience with are the 
following:

✘ Arduino Starter Kit
✘ ElecFreaks Micro:bit Starter Kit

These kits come with all required components, building instructions, 
and coding instructions. 

By using these kits, you don’t have to teach your students how to 
code. They learn the basic code that they need through already 
created project builds. 



Sample project build



A few notes regarding the Starter Kits

Arduino Starter Kit ElecFreaks Micro:bit Starter Kit

Includes a project book with thorough 
step-by-step instructions.

Includes a project book, but with very 
basic instructions.

Approximate cost is $100 Approximate cost is $50

Kit includes breadboard, Arduino Uno, 
and 15+ components.

Kit includes breadboard, Micro:bit, and 
10-15 components.

Coding software that is used with this 
kit is a free install, but will need to be 
installed on the computer. The coding 
for each project is preloaded into the 
program.

Coding software is web based and no 
installation is required. Coding can be 
done through a block based or 
javascript interface. Block based is 
much easier to use for those new to 
coding.



Resources

Arduino
✘ Download Arduino IDE to Windows, MAC, and Linux 

systems.
✘ Online

Tinkercad for circuits
✘ Will need to sign-up for free account.
✘ Educator can use to teach components, and building of 

circuit with breadboard.
✘ Students can design circuit online, create code, and test 

out.
Micro:bit



Arduino Starter Kit

The following is a sample list of projects students can make with this 
kit:

Temperature 
sensor



Arduino Starter Kit

Software comes preloaded with code for all projects. Provides 
students an opportunity to alter code (ie. temperature that light goes 
on at) without having to create it from scratch.



Arduino Starter Kit

The first project (Spaceship Interface) is available to view for free at 
https://www.arduino.cc/en/ArduinoStarterKit/Prj02

Video tutorials for each project from the starter kit can be found at 
https://www.youtube.com/playlist?list=PLT6rF_I5kknPf2qlVFlvH47
qHvqvzkknd



ElecFreaks Micro:bit Starter Kit

The following is a snapshot of the starter kit course samples:

Explanations for each project can be found at 
https://www.elecfreaks.com/learn-en/Micro_bit_Starter_Kit/



ElecFreaks Micro:bit Starter Kit

The coding platform used for Micro:bits is Microsoft MakeCode. It is 
web based, and has the advantage of having an option to use a block 
based interface. For anyone new to coding, this is much easier to use.



Connection - Space Exploration Unit



At this point, students have:
✘ built circuits - using a breadboard
✘ automated the inputs/outputs using code, 

and micro-controllers

This can be used as a launch into the Space unit 
through a discussion on the development of 
technologies for space exploration and the 
current space agency missions.



Sample Ideas

1. Build and code a device that will record the temperature inside 
a habitat. If the temperature reaches a specific value, have an 
LED light up or a sound produced to warn the inhabitants.

1. Build and code a device that will monitor the moisture in soil, 
and turn on a sprinkler system when water is needed to be 
added.

1. Build and code a device that provides information to a pilot 
trying to land on a planet surface. Could do this through the use 
of a light sensor, as you get closer to a surface, there would be 
less light registered.
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