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Teaching using Invention Engine 
In the teacher guide portion of this guide, you will find: 

• purpose for the lesson. 

• suggestions for delivery: ideas on how to approach the 

content.  

• optional activities to offer opportunities for ‘fast finishers’ 

or to reinforce a concept. 

• cross curricular links for the lesson. 

• prompts to guide students’ learning. 

• answers to the questions and prompts. 

• helpful tips. 

 

How exciting! Welcome to the world of computer science, 

engineering, and design thinking. We are so happy to 

support you and your students through this journey. 

The Invention Engine Unit 1 curriculum helps students 

develop a robust understanding of the basic computer 

science concepts.  

We feel that inventing is a great motivator for students to 

learn to code. Why? Because the better they get at coding, 

the more fun their inventions can be.  

The Unit 1 lessons are organised into six progressive 

lessons. Each lesson contains a mix of structured and  

open-ended activities to introduce, practice and consolidate 

computer science concepts. There is a table at the end of 

this document to help you explore the contents for each 

lesson. 

The student guide provides ample opportunities for students 

to use the guide as a journal. Journaling helps students 

document the process of inventing and, in addition to the 

inventions, are both; proof of the learning journey and the 

outcome achieved.  

We have structured this guide to work in parallel with the 

student guide. That way, you can access the information in 

the student guide and the corresponding teaching notes.  

Tip: In computer science, engineering, and design thinking, 

there are many ways to solve a problem. Encourage 

students to develop their own solution and approach. 

Teacher guide          Student guide 
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Class culture  
Foster a shared culture that encourages creativity. Celebrate 

students for generating ideas to solve problems and give them 

the licence to try those ideas out.  

Model a growth mindset; remind the class that intelligence is 

dynamic and our brains are everchanging - building new 

connections and strengthening existing ones. 

Decree that in your class we (as a class) embrace challenges, 

praise effort, display persistence, focus on the process not the 

result, seek feedback and see failure as an opportunity to 

grow.  

Remind students that learning is supposed to feel 

uncomfortable. Provide your own examples.  

It’s brave to try new things, and to learn new skills. Try these 

strategies to handle the discomfort and keep going. 

• Talk to your brain. Acknowledge that ‘this is hard ’, give 

yourself a ‘pep talk’ and keep pushing forward!  

• This too shall pass. Remember that the discomfort is 

temporary. Keep going, you will feel proud to have 

pushed through. 

• Decompose the problem into smaller ones and tackle 

them one bit at the time. 

• Take five. Give yourself a break and come back to it.  

• Ask for help: Ask students to collaborate. Normalise 

asking for, receiving, and giving help. Prompt students 

to move around the classroom and find a fellow student 

to help, or if stuck, to find help.  

Activities 
Let’s Code Activity 

Let’s Code Activities focus on learning and practicing a specific 

computer science concept or the use of a new Invention 

Engine bit(s). In most instances, students will follow along with 

the instructions and then tinker or play with the code. 

Let’s Invent Activity 

Let ’s Invent Activities require students to design, code and 

build their inventions. This helps students think through the 

process, consolidate their learning, and feel pride and 

ownership over their project.  

Let’s Invent Activities can stretch through multiple lessons.  

Inventions require additional materials to build with. Provide 

students with cardboard, cardboard cutters, glue, tape, 

scissors, colouring utensils, craft materials and decorations. 

Activities timing 

The timing for each activity depends on your students. The 

best learning happens when students are invested in their 

projects and have time to fail, and problem solve. 

Agreeing on the milestones for each section is an effective 

way to support students’ progress through the project.  

 

Tip: Agree on a ‘clean up time’ with your students and 

share your expectations with your class before starting 

any project.  
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Troubleshooting 
Troubleshooting 1: I can’t get the Hub to program.  

Check:  

• that the Hub is pushed into the USB A socket of your 

device all the way. 

• that there is an internet connection available. 

• your code. 

Troubleshooting 2: I can’t get the program to work. The bits are 

not doing what I coded them to do. 

Check: 

• that the bit connected to the Hub is firmly connected, 

and that it matches the bit selected in the Setup blocks.  

For example: 

• the bit connected to the Hub port labelled ‘0’ is the 

LED bit.  

• the ‘LED’ parameter is selected under the Setup block 

‘connect port 0’.   

• that the name of the bit AND type of bit under the Setup 

block matches the information of the block under the 

Start block.  

 

• that the power source (the Battery box bit or the 

computer) is appropriately powering the Hub and bits. 

• the bug box for errors in the code. 

 

Troubleshooting 3: I can’t attach the bits to the cardboard, or 

the bits keep falling off.  

Check: 

• that the cardboard is the appropriate thickness (use the 

gauge in the stencil). 

• that the rivets are fastened. The base goes into the 

cardboard first, then the hat is pushed all the way in 

through the base and the cardboard. 

• that the cardboard is sturdy. 

Hat 

 

 

Base 
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Classroom Management 
Safety with tools  

• Ensure students have a clean workspace. Be aware of 

computers, cords, cables, etc., and clear the space. 

• Rivets are small and can block airways if swallowed and 

should not be placed or held in the mouth.  

• When using the punch tools, protect the work surface by 

placing a piece of cardboard on top of the table or 

surface.   

• Pull the inner punch tool out of the outer punch tool- it 

is sharp! Demonstrate the use of the building tools to 

avoid placing hands under the cardboard when using the 

punch tools.    

• Always put the inner punch tool back into the outer tool 

when is not in use.  

 

Tips for finding cardboard 

When possible, encourage the reusing of cardboard instead of 

purchasing cardboard.  

Tips for sourcing cardboard: 

• Ask the manager at your local store to save a bundle of 

clean cardboard for you once a week. 

• Ask the families of your students to donate clean 

cardboard packaging. 

• Work with your school’s purchasing officer or warehouse 

manager to keep the cardboard boxes in which supplies 

are delivered. 

Storing bits and projects 

Make available a place to store ‘work in progress’ for students 

as they work through their inventions.  

Throughout the unit, students will use different bits. Give each 

student or student group, the set they will use to work through 

the unit. Alternatively, store the bits in an accessible area 

where students can retrieve the bits as required. Here are 

some ideas to organise and store the bits. 

• Store the different bit types in labelled sewing boxes. 

• Store the bits in pencil cases. 

• Hang the bits on a pegboard. 

• Use a coat rack to hang the bits. 

• Use clothespins to clip bits together. 

• Use a small takeaway container to hold rivets.

Outer punch tool 

 

 

Inner punch tool 
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Lesson 1 – Computers and programming 
Purpose: 

Learn about the input-process-output cycle. 

 

Cross-curricular link: 

• What is technology? 

• Science: diodes, spectrum of light, energy transfer, and 

conservation of energy. How does a circuit work? 

Delivery suggestion: 

• Review key vocabulary in the student guide. 

• Explore what makes a computer? 

 

Checking for understanding: 

A computer is a device that accepts information, does something 

with that information, and then provides a result or answer in 

response. 

• Offer unlikely examples of computers like a smartphone or 

a calculator. 

• Invite students to provide examples of computers. What are 

the inputs, process, and outputs in the examples? 
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Delivery suggestion: 

• Review the vocabulary. 

• Explore what computers are good at. 

Computers are good at: 

• remembering (storing information on their 

memory). 

• repeating specific tasks. 

• making simple decisions based on pre-determined 

conditions. 

Checking for understanding:  

How can we talk to computers? 

• We can talk to computers through code.  

• Coding lets us write instructions for the computer.  

• To make a computer program for Invention Engine, or 

any computer, we need to structure and write each 

program in a way that the computer can understand. 
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Delivery suggestion: 

• Go to the Invention Engine Blocks app: 

https://inventionengine.app/ 

• Explore the environment, and aim to find the labelled 

blocks ’ categories in the app. 

Optional activity: Have a tour of the Invention Engine Blocks 

language by watching the ‘Invention Engine programming 

language overview’ video. https://inventionengine.net/videos/ 

 

Tip: make sure students are using Chrome as a browser 

to code with Invention Engine. 

  

https://inventionengine.app/
https://inventionengine.net/videos/
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Delivery suggestion: 

• Ask students to notice the parameter’s shape inside the 

blocks. The shapes are a clue for the type of parameter that 

can go inside the block. 

• Review the concept of sequence. 

Optional activity: Ask students to write the pseudocode for a 

sequence directing a fellow student to walk to the teacher’s desk. 

Central to this task is the student ’s ability to create a sequence of 

specific steps for someone else to follow and achieve the desired 

arrival point.  

Tip: Encourage students to decompose the problem into 

smaller steps. Decomposing is a great computational 

thinking tool for coding and debugging. 

Checking for understanding: 

An answer for the optional pseudocode activity may look like: 

 

 

 

 

 

 

 

 

  

 

Go to the teacher ’s desk! 

 

Start 

 

Walk 5 steps forward. 

 

Wait for 1 second 

Turn 90 degrees to the right. 

Wait 1 second 

Walk 3 steps forward. 
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Delivery suggestion: 

• Invite students to examine the Hub and the bits. 

• Identify all the parts of the Hub. 

• Ask students to connect a bit to port 0. 

• Review the concept of outputs and inputs if necessary. 

Prompt: 

What do they notice about the ports and the bit connector?  

• Point out that the connector will only fit into the  

port one way. 

• Encourage students to notice the numbers on  

the Hub - this will be crucial to coding Invention Engine. 

Optional activity: Have a closer look at the Hub datasheet and 

study it with your class. Each bit has a datasheet. 

A datasheet is a manual on how to use an electrical component. It 

explains the device ’s features, what it does, and how to use it. 

Download the Datasheets from: https://inventionengine.net/the-

hub-and-the-bits/ 

Optional activity: Watch the ‘Invention Engine bit overview’ video 

and get to know the input and output bits at work. 

https://inventionengine.net/videos/ 

  

https://inventionengine.net/the-hub-and-the-bits/
https://inventionengine.net/the-hub-and-the-bits/
https://inventionengine.net/videos/
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Delivery suggestion: 

• Talk about devices that have LED lights. 

Prompt:  

• Spot the LEDs in the electronic devices around you.  

Find LEDs in remote controls, TVs, flashlights, phone     

lights, smoke detector alarms, speakers, etc. 

• Describe what the different LEDs are communicating.  

For example, some LED lights indicate that the device is on, 

or on standby. 

Checking for understanding: 

Write the pseudocode for a light that turns on for 1 second  

and then turns off. 

Pseudocode: 

 

 

 

 

 

 

  

 

Start 

 

Turn the red LED light on 

 

Wait one second 

 

Turn the red LED light off 
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Delivery suggestion: 

• Follow the instructions in the student guide. 

• Check that all the students have been successful at 

completing the tasks.  

Prompts: 

• Why do you need to use the Setup block that  

says port 0? 

• Which Setup blocks would you need to choose if the bit 

you are coding is connected to port 2 in the Hub? 

When coding, one of the common mistakes that students can 

make is to try to program a bit connected in a different port , so 

it’s worthwhile revisiting this concept in upcoming lessons . 

 

Tip: The port number in which you connect the bit, the 

Setup block you choose for that bit, and the parameter you 

select in the Start block name, need to match for the 

program to run. 
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Delivery suggestion: 

• Encourage students to move as a class through the ‘Write 

your program ’, ‘Download your program’ and ‘Test your 

program’ sections. 

• If the program is not working as expected, check that the: 

• bit selected in the Setup blocks is the correct bit. 

• bit is connected to the right port in the Hub. 

• name of the bit in the Setup blocks and the Start blocks are 

the same. 

• wait time between the two purple blocks is long enough for 

the student to see the light flashing. 

Checking for understanding: 

Translate the pseudocode you wrote previously into 

programming blocks (our hint is blurred out). 

Code: 

 

What happened when you downloaded the program? What did the 

LED do? 

The LED light turns on for a second and then turns off. 
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Delivery suggestion: 

• Explore blinking lights. 

• Find, exemplify, and discuss the ‘wait milliseconds block ’ in 

the control category. 

• Review the concepts of milliseconds and seconds as  

units of time. 

Prompts: 

• What happens when a light blinks? 

• What causes it to turn on and off? 

• How long is each blink?  

Code: 
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Delivery suggestion: 

• Brainstorm ideas and choose one idea to focus on. 

• Review the bit map before starting to code. 

• Encourage students to download, test, and fix the 

program making ONE change at a time. 

 

Tip: Encourage students to move around the room, find 

someone to help, and find someone to provide help to  

  if needed.  

Pseudocode: 

 

 

 

 

 

 

 

 

 

 

 

 

  

Start 
 

Turn LED called Red LED on 
 

Wait 1 second 
 

Turn LED called Red LED off 
 

Wait 50 milliseconds 
 

Turn LED called Orange LED on 
 

Wait 1 second 
 

Turn LED called Orange LED off 
 

Wait 50 milliseconds 
 

Turn LED called Green LED on 
 

Wait 1 second 
 

Turn LED called Green LED off 
 

End of program  
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Delivery suggestion: 

• Once students are successful at completing one program 

involving the three lights, challenge them to create 

additional different patterns. 

• Encourage students to share their program. Collaboration 

will yield better and more interesting results.  

 

Tip: Playing and tinkering with different code combinations 

and blocks will increase your students ’ confidence to 

challenge themselves in future programs. 

Checking for understanding: 

An example of what a program may look like: 

 

Code:   
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Lesson 2 - Loops 
Purpose: 

Learn to code using indefinite, definite, stacked, and nested loops.  

Cross curricular link: 

• Social Studies: urban, suburban, rural life, city planning, 

being respectful, following laws, cultural differences  

when driving 

• Math: algorithms, recognizing patterns 

• Science: migratory patterns, food chain relationships 

Delivery suggestion: 

• Review the instructions in the lesson plan and ask students 

to find the ‘forever’ loop block in the Invention Engine  

Blocks App. 

Checking for understanding: 

You cannot connect a block to the bottom of the forever block. Can 

you think why? 

• Any block that follows the forever loop won’t be executed, 

because the program is ‘stuck’ in a forever loop.   

What do you think Invention Engine will do if you run this program? 

• The program will turn the ‘Blinky’ LED on, wait 1 second, 

and turn ‘Blinky’ off. It will keep repeating this program 

forever because it is inside of a ‘forever’ loop. 
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Delivery suggestion: 

• Review the information with your students.  

• Encourage students to think about the difference 

between infinite and definite loops. 

Checking for understanding: 

What do you think Invention Engine will do if you run this 

program? 

• The LED ‘Blinky’ will turn on, wait one second, then turn 

off, wait one second and repeat the sequence 10 times. 

The light will flash ten times. 

 

Tip: The Hub only remembers the last code 

downloaded. To overwrite or delete the code, download 

a new program to the Hub. 
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Delivery suggestion: 

• Encourage students to complete the program in full. 

• Once successful, experiment with the code and explore 

the role of control blocks in a program. 

• Point out the format to communicate a forever loop in 

pseudocode. 

Optional activity: Experiment with the ‘wait ’ block at the end 

of the loop. What happens when it is removed? 

• The program is executed too fast for the human eye, and 

therefore cannot be perceived.  

To us, it seems like the program does not work. 

 

Tip: This experiment is a good opportunity to explore 

the role of control blocks as the building blocks of a 

computer program. 

Control blocks control the flow of a program. 
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Delivery suggestion: 

• Encourage students to complete the program and to 

work through the questions in the lesson. 

• Once successful, experiment with the code. 

Checking for understanding: 

How many times does the LED flash on, then off? 

• The program downloads to the Hub and the light ‘Blinky’ 

flashes 10 times. 
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Delivery suggestion: 

• Discuss the task with your students. Prompt the class to 

consider the questions in the guide. 

Cross-curricular link: 

• Social Studies: urban, suburban, rural life, city planning, 

being respectful, following laws, driving, intersections 

around the world 

• Math: algorithm, recognizing patterns 

Pseudocode:                                Code: 

  

Start 

FOREVER 

Turn LED called Green on 

Wait 5 seconds 

Turn LED called Green off 

Wait 10 milliseconds 

Turn LED called Yellow on 

Wait 2 seconds 

Turn LED called Yellow off 

Wait 10 milliseconds 

turn LED called Red on 

Wait 5 seconds 

turn LED called red off 

10 milliseconds 

END REPEAT 
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Delivery suggestion: 

• Discuss the task with your students. 

• Encourage students to work through the questions  

in the guide. 

• If required, work together to develop the pseudocode 

and the code. 

Pseudocode:                          Code:  

 

  

Start 

REPEAT 10 TIMES 

Turn LED called red on 

Wait 1 second 

Turn LED called red of 

Wait 1 second 

Turn LED called orange on 

Wait 1 second 

Turn LED called orange off 

END REPEAT 
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Delivery suggestion: 

• Highlight that it is it possible to use more than one loop in 

a program.  

• Nested loops are helpful to write programs with repeating 

patterns. 

• Copy the program and tinker with it. Challenge students to 

develop their own pattern.  
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Lesson 3 – Making sound 
Purpose:  

• Practice indefinite, definite, stacked, and nested loops.  

• Learn to use comments in coding. 

• Learn how to code the Speaker bit. 

• Continue to practice coding using the LED bit. 

Cross-curricular link: 

• Music: music, notes, tempo, and volume. 

• English: communicating with a team. 

• Computational thinking: collaborating in a project. 

Delivery suggestion: 

• Review the information in the lesson plan. Demonstrate 

how the speaker works.  

Remind students the difference between a speaker  

and a microphone. 

Optional activity: Listen to a beat and identify the notes, tempo, 

and volume. 

 

Tip: The Speaker bit only plays pre-programmed sounds 

and notes from the Invention Engine Blocks App. 
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Delivery suggestion: 

• Review the information in the student guide. 

• Wait for all your students to successfully recreate the 

program in the Invention Engine Blocks App. 

Optional activity: Can your students code a small tune?  

• Encourage students to be creative, experiment with the 

notes and tempo, and have fun. 

• You can demonstrate by using the tune saved in the demo 

section of Invention Engine Blocks App, under the “Sound 

category demo”. 

Optional activity: Work with your class to recreate an easy 

song. For example, the Happy birthday song: 

C C D C F E   Happy birthday to you 

C C D C G F   Happy birthday to you 

C C A G D F E D Happy birthday dear __________ 

A A G F G F  Happy birthday to you 

 

Tip: Try using 250 for the tempo and change the 

tempo as you experiment. 
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Delivery suggestion: 

• Review the concept of “Code comments”. 

Remember, comments do not affect the performance of 

the program.   

• Discuss with the class their importance of  

commenting in code. 

As programs get more difficult, comments will help you stay on 

track and clarify what the program is intended to do. Often 

comments give context to the code, explain the coder's choices, 

and can give instructions to other coders.  

For example, *do not touch this code*.  

Optional activity: Ask students to create a short program and 

use the code Comment block to describe a part of the program. 

Tip: Invention Engine is different to other 

programming languages because it is a system. It 

includes hardware   and software. Therefore, 

commenting for both the software and hardware is 

possible, and recommended. 
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Delivery suggestion: 

• Review the information in the student guide and ask 

students to connect the Battery bit to the Hub and the 

USB extension cable. 
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Delivery suggestion: 

• Discuss the task with your students. 

• Ensure that the task is clear. 

• Set clear expectations and a timeline for the class. 

• Work together through the pseudocode and code. 

Pseudocode:                             Code:  

 

Tip: Model effective feedback: directed and focused. 

Effective feedback leads to high quality work. Support 

students to provide feedback to each other. 

 

Start 

FOREVER 

REPEAT 3 TIMES 

Turn LED called Red LED on 

Wait 500 milliseconds 

Turn LED called Red LED off 

Wait 500 milliseconds 

Turn LED called Green LED on 

Wait 500 milliseconds 

Turn LED called Green LED off 

Wait 1seconds 

END REPEAT 

Play alarm on speaker 

wait 1 second 
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Delivery suggestion: 

• Revise the information provided. 

• Introduce the debugging techniques in the student guide 

and exemplify each of the techniques.  

For example, to decompose the previous sequence of 

instructions, focus first on turning one LED on and off, then on 

adding the second LED and finally on repeating this sequence 

three times. 

• Ask students to notice the Bug box and any messages that 

may be present there. 

Optional activity: Encourage your students to think of ‘bug’ 

examples they have worked through. 

For example, working through a printer error or a computer 

glitch.  

• How did they work through it?  

• Which of the debugging techniques did they use?  

• Are there more debugging techniques to add to the list?  

 

Tip: Remind students that bugs are learning opportunities 

that can be worked through. 
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Lesson 4 – User inputs 
Purpose: 

• Learn how to use conditional statements. 

• Learn to use the button bit. 

• Review outputs. 

Cross-curricular link: Pavlov's theory of classical conditioning, 

symbols, environmental cues, technology-making choices, 

engineering, and ethics. 

Delivery suggestion: 

• Review the information in the lesson plan. 

• Practice removing the Button bit cap, swapping it for a 

different colour and putting it back. 

• Review the information for conditional statements.  

 

Tip: The white button cap can be painted using markers. 

You can also write on the cap.  
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Delivery suggestion: 

• Review the information in the guide.  

• Discuss the examples provided and explore additional 

examples where computers use the ‘wait-until’  

conditional statement.  

For example, wait until the key is pressed to turn on. 

• Note the pseudocode formatting. 

• Find the wait-until block and notice the shape of the 

parameter that can be inserted into the block. 
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Delivery suggestion: 

• Encourage students to follow the instructions, connect  the 

bits to the Hub and copy the program in the Invention 

Engine Blocks App. 

• Download and test the program. 
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Delivery suggestion: 

• Review the information included in the student guide  

with your class. 

• Consider with the class the difference between the two 

conditional statements. 

Optional activity: Ask students to draw a flowchart and write 

the pseudocode for an example of their choosing. 

 

Tip: Consider the flowchart.  

Flowcharts are particularly helpful when there are 

multiple paths a program can take. These types of 

programs are also called nonlinear programs.  
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Delivery suggestion: 

• Prompt students to follow the instructions to connect the 

bits to the Hub, recreate the program in the programming 

language, save, and download. 

• Once successful, encourage students to tinker with  

the code. 

Checking for understanding: 

Do you notice any change in the way the program works?  

Can you think why? 

Because the condition of button pressed AND released must be 

met before the program can continue. 

 

Notice in this example when 

the button is pushed the LED 

will turn on. 

 

 

 

In contrast, in this example  

when the button is pressed, 

notice that the LED does not 

turn on until the button is 

pressed AND released. (Test it 

by holding the button 

pressed). 
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Purpose: 

• Design, code and build an interactive character.  

Use cardboard, LED bits, the Speaker bit, and the  

Battery bit. 

• This activity is an interactive and fun way to consolidate 

the use of conditional statements in code. 

Cross-curricular link: 

The design of the character can be based on a character relevant 

to their area of study, i.e., English, history, languages, humanities 

etc. 

Delivery suggestion: 

• Review the activity and modify the instruction as required. 

Understanding the problem is a requirement for solving it.  

• Give students ample time to brainstorm and to  

select one idea. 

• Instruct students to break the process into to three parts: 

design, code, and build, before further decomposing  

each part. 

• Highlight that the code must be working before  

building can start. 

 

Tip: Agree on a class plan. Set clear expectations; include 

time milestones to achieve and a timeline to work to.   

Remember to include ‘clean-up time’. 
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Sketch:  

Sketching helps to explore and explain a solution to a  

problem or design. 

• Draw a detailed sketch and any features for the character. 

• Label the design and the bits; include the battery Hub. 

• Include design notes to communicate your idea. For 

example, include the materials for the design. 

Pseudocode:  

Break the problem into smaller parts. 

Prompt: 

• What will the LEDs and the Speaker bit do? 

• What order will the program follow? 

• How many times will the events occur?  

(Consider the different control blocks available to use) 

Code:  

• Setup: use the bit map to connect bits to the Hub and 

position the Setup blocks. 

• Code: use the pseudocode to build the program. 

• Test: download the code and test the program. 

• Debug: lean on the debugging techniques (see p28 in the 

teacher guide) and finalise the program. 

Tip: Designing, coding, inventing, and engineering are 

iterative processes. The process of testing, making a 

change and testing again is at the core of problem solv ing.
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Build:  

Once the code is working and the design is clear, students can 

start building. 

Construct, combine, tinker, and beautify. 

Construct: 

A sturdy structure for the project is important.  

Discuss examples for sturdy constructions. 

To construct: 

• Choose your cardboard. 

• Draw on cardboard. 

• Measure twice, cut once. 

 

Tip: There are many cardboard building techniques and 

ideas available online. Search: ‘building with cardboard’  
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Combine:  

Review safety rules for cutting cardboard and clean-up procedures. 

Demonstrate the use of the tools and rivets. 

• Create a grid. 

• Use the bit guide. 

• Perforate the external bit shape. 

• Perforate the rivet holes. 

• Secure the bits. 

Tinker:  

Test the invention. Tinker and modify the structure. Modify the 

sketch and notes to reflect changes. 

Beautify:  

Decorate and add instructions. Make it awesome! 

Delivery suggestion: 

• Iterate or work on a hypothetical. If there was an opportunity 

for iteration, what would you change? 

• Provide opportunities for students to share their work to build 

confidence on their abilities and take pride in their work. 

Include: 

• How does it work? 

• What are the design choices based on? 

• How does it solve the problem or meet the criteria  

for design? 

• Ask students to reflect on their skills, abilities, and attitude 

toward this project. 

Tip: Student reflections are a great way to assess 

development and growth throughout a project.  
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Lesson 5 – Sensing the world 
Purpose: 

• Learn about sensors as inputs in coding.  

• Code using the “if-then” and the “if-then-else” 

conditionals. 

Cross-curricular links: 

• Science: tints and shades, light absorption 

• Math: distance, proximity, units of measure, algorithms 

• Computational thinking: sensors, inputs, linear 

programming, nonlinear programming 

Delivery suggestion: 

• Review sensors and inputs. 

Prompt:  

Ask students where in their world they notice sensors. 

Examples may include automatic doors, lights that turn on 

automatically, reversing cameras in cars and faucets in sinks. 

Create your own code or use the code below.  

Connect the LED to port 0 and the Proximity sensor to port 1. 
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Delivery suggestion:  

Explore this concept with students: Can computers make 

decisions? If yes, how do they make decisions? 

• A computer can make simple decisions if it has exact 

instructions including conditions (or rules) for making that 

decision. 

• An ‘IF’ statement is a conditional statement where; IF the 

condition is met, THEN the action happens. Review the 

examples in the student guide. 

• What is the condition that needs to be met? 

• What is the action that happens if the condition is met? 
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Delivery suggestion: 

Once students are comfortable with the material in the student 

guide and the code provided, encourage them to tinker  

with the code. 

• What happens if you change the position of the ‘wait ’ 

block? What happens if you make the wait time shorter or 

longer? 

• Is there a noticeable difference between short and long 

range in the Proximity sensor ’s ability to detect an object? 

• Can you swap the light for a different output (speaker)?  

What happens? 

• Would the ‘if-then’ block work with the button? What 

would it look like? 

The code below replicates a doorbell. If the button is pushed, 

then it plays a sound. 
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Delivery suggestion: 

• Encourage students to review the information in the 

student guide and to produce examples of their own. 

Optional activity:  

Think of a device or invention that uses the ‘ if-then-else’ 

conditional statement. 

• What is the condition that needs to be met? 

• What is the action that happens if the condition is met? 

• What will happen if the condition is not met? 

Checking for understanding (optional activity): 

• The thermostat in a house uses the “if-then-else” 

conditional statement.  

If the temperature is equal to or lower than 23C (73.4F), then 

turn the heating element on, else turn the heating element off.  

  



Lessons | Page 42  

 

Delivery suggestion: 

• Encourage students to recreate the ‘if-then’ program in the 

Invention Engine Blocks App. Save and download the code. 

Note what happens. 

• Then, recreate the ‘if-then-else’ code and observe the 

differences between the programs. 

Checking for understanding: 

Is there a difference in how the LED behaved in the two programs?  

• The first program (if-then) does not seem to work.  

The light does not turn on (further explanation on the  

next page). 
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Checking for understanding: 

Why you ask? 

• When the computer executes the first ( if-then) program, 

the LED turns on and off so fast that it cannot be visible.  

• When the computer executes the if-then-else program, the 

LED turns on when an object is detected, otherwise it turns 

off. To our eyes, the LED stays on, unless no object is 

detected. In this case, this is a better option to write our 

code. 

 

Tip: This is a good opportunity to revise the concept of 

program flow. Program flow describes the order in which  

the code blocks are executed. 
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Purpose: 

• Design, code and build a cookie jar alarm. 

• Use the Proximity sensor bit as an input bit and any or all 

the output bits. 

• This activity is an opportunity to consolidate the use of “if -

then” and the “if-then-else” statements in code. 

Delivery suggestion: 

• Review the project brief with the class. Encourage 

students to be creative and challenge themselves by using 

extra bits. 

• Ask your students to brainstorm and think of a few design 

ideas. Then, have them evaluate each of the idea’s merits 

and to choose one to focus on. 

 

Tip: To prevent the Proximity 

sensor from giving a false 

reading, students can make a 

diagonal cut across the box, and 

raise the position of the 

proximity sensor.  This prevents 

the Proximity sensor from picking 

up the opposite edge of the box 

as a potential ‘thief.’ 
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Sketch: 

• Draw a detailed sketch to include features, materials, bits, 

and drawing notes. 

• Request that students draw multiple views of the 

invention to show where all the bits are attached. 

Pseudocode: 

If required, coach students while they write the application flow 

and/or pseudocode for the invention. 

• What happens when conditions are met? 

• What will happen if the condition is true? 

• What will happen if the condition is false? 

Code: Setup, code, test and debug. Highlight that the code must 

be working before building can start. 

Build: Construct, combine, fix, tinker and beautify. 

Reflect: Once the inventions are finalised and working, ask 

students to reflect on the process. 

• What do they feel proud about? What was easy?  

What was hard? 

• Are there ideas to modify the invention?  

What would they do differently? 

 

Tip: Find a Cookie jar alarm ‘demo’ program on 

https://inventionengine.app/ under menu>Load 

demo>Cookie jar alarm.  

Connect your bits as directed in the ‘Setup’ blocks and 

inspire your students! 

https://inventionengine.app/


Lessons | Page 46  

 

Lesson 6 – Using data 
Cross-curricular links: 

• Computational thinking: data and outputs. 

• Sports: scoreboards at sporting events. 

• Math: variables as letters in math equations.  Data 

representations. 

Delivery suggestion: 

• Explore the concept of data. What is data?  

Is data the same as information? 

Data is a collection of raw and unorganised figures, symbols, 

numbers, etc.  

Information, on the other hand, is organised structured data 

that we can use for  

decision making. 

• Read the information about the Digital display bit.  

• Explore the role of computers in displaying information.  

Can students identify digital displays in the real world? For 

example: microwaves, billboards, telephones, etc.  
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Delivery suggestion: 

• Follow the instructions to copy the code and save it.  

• When successful with the ‘Let’s Code Activity’, encourage 

students to experiment using additional bits in addition to 

the Digital display bit.  

• Try using the Proximity sensor as an input and the Digital 

display bit as an output. 

Optional activity: How many words can your students write 

using only numbers and their imagination? 

For example, 43110 upsides down read hello. 

Some ideas to use numbers as letters are: 

 

 

  

Number 0 1 2 3 4 5 6 7 8 9 

Letter O D I Z E H S B L B g 
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Delivery suggestion: 

• Demonstrate how to make a variable in the Invention 

Engine App. 

• Follow the steps in the student guide as a class.  

• Review the concept of variables.  

In computer science, variables can also be explained as 

containers of data. The name of the variable refers to the data 

stored in the container.  

In the student guide example, the variable or container named 

number_of_students, stores the number of students. 

That data can then be manipulated by the coder – adding, 

subtracting, etc.  
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Delivery suggestion: 

• Replicate the code and test the program. If needed, review 

the information in the ‘Setting up a variable ’ section. 

 

Optional activity: Using the example provided, challenge 

students to add an additional button.  

Challenge: Create a counter that can add and subtract people as 

they enter or leave the room. Use one button for adding and an 

additional button for subtracting. 

In this activity, students 

will have to choose 

between the ‘wait until ’ 

and the ‘if-then ’ 

conditional statements.  

In the ‘wait for the 

button to be pressed and 

released’ program, the 

program keeps checking 

‘button’ (only) until 

‘button’ is pressed and 

released. 

The ‘if’ conditional 

statement program 

updates the display, then it checks ‘Count up’ first., If the button 

is not being pressed, it moves on to check ‘Count down’. If the 

button is not being pressed, it moves on to the end of the loop, 

then cycles back around. 
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Purpose: 

• To consolidate the computer science concepts in the unit.  

• To design, code and build a fun travel arcade game using 

as many bits as possible. 

Cross-curricular link: 

• Humanities: empathy in design 

• Design and technologies: simple machines, prototypes 

• English: communicating instructions to users 

Delivery suggestion: 

• Modify the activity as necessary. 

• Agree on clear timelines, milestones, and requirements 

for the project with your class. 

• Ask your students to document their learning by working 

on their journal. 

• Make yourself available to answer questions and support 

their process, but let students take the lead and 

ownership of this project. 

• Once the projects are completed, ask students to share 

their inventions and seek feedback from their peers.  

Is the game fun? Intuitive? Does it meet the brief?  

• Ask students to reflect on their learning. 

 

Tip: Ideas for arcade games: A pinball machine, a 

basketball game, or a reaction timer.
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Lesson      1.  Computers and programming 

Activities • Let’s Code Activity: Light on, Light off!  

• Let’s Code Activity: Add more lights 

Resources required • A programming device with a USB A connection 

• Invention Engine Hub and LED 

• Internet connection 

Bits • Hub 

• LED 

Computational thinking • Input/process/output model 

• Computer programming languages 

• Computational thinking 

• Code 

• Program  

• Sequence 

• Pseudocode 

• Input parameters 

• Microcontroller 

• Planning your code 

• Testing your program 

• Persevering 

Invention Engine concepts • Invention Engine blocks 

• Block categories 

• Program blocks 

• Setup blocks 

• Block pallet 

• Programming area 

• Bug box 

• Trash can 

• The Hub 

• The bits 

• Rivet holes cable 

• Connector 

• LED bit 

• Plug in your bits 

• Setup blocks 

• Programming blocks 

• Download your program 

• Save your program 

• Bit map 

Cross curricular opportunities • What is technology? 

• Science: Can you use an LED Bit and create a flashlight? What is a diode? Spectrums of light 

and energy transfer, conservation of energy, and how does a circuit work? 
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Lesson      2.  Loops 

Activities • Let’s Code Activity: A simple infinite loop. 

• Let’s Code Activity: A simple definite loop. 

• Let’s Invent Activity: Traffic lights 

• Let’s Invent Activity: School crossing 

lights. 

• Let’s Code Activity: Nested Loops 

Resources required • A programming device with a USB A connection 

• Invention Engine Hub and LED 

• Internet connection 

Bits • Hub 

• LED 

Computational thinking • Loops 

• Infinite loops (forever) 

• Definite loops (repeat) 

• Parameter 

• Pseudocode 

• Definite loop 

• Indefinite loop 

• Nested loops   

• Debugging 

• Pattern 

• Code tracing 

• Program flow 

 

Invention Engine concepts • Hub port 

• Download a program. 

• Control blocks 

• Datasheets 

 

Cross curricular opportunities • Social Studies: urban, suburban, rural life, city planning, being respectful, following laws, 

cultural differences in driving. 

• Math: algorithm, recognizing patterns 

• Science: migratory patterns, food chain relationships 
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Lesson      3.  Making sound 

Activities • Let’s Invent Activity: Emergency alert system  

Resources required • A programming device with a USB A connection 

• Invention Engine Hub and LED 

• Internet connection 

Bits • Hub 

• LED 

• Speaker 

• Battery bit 

Computational thinking • Code comments 

• Debugging 

• Reviewing code 

• Tinkering 

• Being creative 

• Failing 

• Decomposing 

• Prototype 

• Nesting loops 

• Reflecting 

• Collaborate 

• Test 

• Loops 

• Forever loops 

• Indefinite loops 

• Definite loops 

Invention Engine concepts • Sound category 

• Comment blocks 

• Setup comments 

• Powering Invention Engine 

• USB extension cable 

• Bug box 

Cross curricular opportunities • Music: music, notes, tempo, and volume 

• English: team communications 

• Computational thinking: collaborating in a project 
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Lesson      4.  User inputs 

Activities • Let’s Code Activity: Wait until a button press. 

• Let’s Code Activity: Repeat until a button press. 

• Let’s Invent Activity: An interactive character 

Resources required • A programming device with a  

USB A connection 

• Invention Engine Hub and LED 

• Internet connection 

• Invention Engine building tools; 

stencil, punch tools and rivets 

• Cardboard and cutters 

• Scissors 

• Glue 

• Markers 

• Batteries 

• USB extension cable 

Bits • Hub 

• Button 

• LEDs 

• Speaker  

• Battery 

Computational thinking • Conditional statements 

• Wait-until conditional statement 

• Repeat-until conditional statement 

• Output 

• Algorithms 

• Flowcharts 

• Creating 

• Abstraction 

• Evaluation 

• True / False 

• Condition 

• Abstraction 

• Sketch 

• Label 

• Design notes 

• Iteration 

• Evaluation 

• Creating 

 

 Invention Engine 

concepts 

• Wait until block. 

• Sensors block category. 

• Repeat until block. 

• Building with Invention Engine 

• Construct with cardboard 

• Combine the structure with the bits. 

• Beautifying 

 

Cross curricular 

opportunities 

• Science and humanities: Pavlov's theory of classical conditioning 

• Humanities: symbols, environmental cues, characters in holidays 

• Technology: making choices 

• Engineering and ethics 

• English, history, languages, humanities: characters in books or in history  
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Lesson      5.  Sensing the world 

Activities • Let’s Code Activity: The Proximity sensor bit. 

• Let’s Code Activity: ‘If-then’ verses ‘If-then-else’ 

• Let’s Invent Activity: Cookie jar alarm 

Resources required • A programming device with a USB A 

connection 

• Invention Engine Hub and LED 

• Internet connection 

• Cardboard 

• Invention Engine building tools; 

stencil, punch tools and rivets 

• Cardboard cutters 

• Scissors 

• Glue 

• Cookies 

• Batteries 

• USB extension cable 

• Markers 

Bits • Proximity sensor  

• Hub 

• LED 

• Battery 

• Speaker Bit 

• Proximity sensor 

Computational thinking • If-then conditional statement  

• If-then-else conditional statement 

• Sensors 

• If-then 

• Commenting  

• Decompose 

• Abstraction 

• Observation 

• Tinkering with code 

• Creating 

• Evaluate  

• Sensing 

• IR (infrared) 

• Making decisions 

• Long and short range 

• Program flow 

• Brainstorm 

• Idea selection 

Invention Engine 

concepts 

• The if-then blocks 

• Sensors block category 

• Demo program 
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Lesson      6.  Using data 

Activities • Let’s Code Activity: Display words and effects. 

• Let’s Code Activity: Student counter. 

• Let’s Invent Activity: An arcade game 

Resources required • A programming device with a USB A 

connection 

• Invention Engine Hub and LED 

• Internet connection 

• Cardboard 

• Invention Engine building tools; stencil, 

punch tools and rivets 

• Cardboard cutters 

• Scissors 

• Glue 

• Markers 

• Cookies 

• Batteries 

• USB extension cable 

Bits • Digital display 

• Hub 

• Button 

• Battery 

• LED 

• Speaker 

• Proximity Sensor 

Computational thinking • Data 

• Information 

• Loops 

• Conditionals 

• Variable 

• Value 

• User  

• Increment 

• Collaboration 

• Documenting 

• Decompose 

• Create 

• Tinker 

• Decompose  

• Feature 

 

Invention Engine concepts • Setting up a variable 

• Data block category 

 

Cross curricular opportunities • Computational thinking: data, outputs 

• Sports: scoreboards at sporting events 

• Math: variables  

• Science - dependent & independent 

variables 

• Humanities: empathy in design 

• Design and technologies: simple 

machines, prototypes 

• English: communicating instructions  

to users 

 


