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Foreword 

Background 
Technology is changing our life as it constantly evolves along with the pace of innovative development. 

In 2015, China launched the mass innovation and entrepreneurship campaign which had rapidly spread to 
the field of education, followed by a series of initiatives to push the development of Maker education, STEAM 
education and AI. The General Senior High School Curriculum and Curriculum Standards (2017 Edition) 
released by Ministry of Education in January 2018, extended the curriculums of Maker education based on 
a diverse spectrum of scientific technology, steering students to innovate and adapt these skills for real-life 
applications. 

At present, the market provides a large number of innovative curriculums of variable quality for students 
of different ages, some of which are less suitable as they are expensive, complicated to use and 
uninteresting. Therefore, focusing on pupils' cognitive development and elementary school learning, we 
publish micro:bit Associated Course Materials - BitCar & BitPlayer. It is developed on the basis of MakeCode, 
a graphical programming platform, and the easy-to-use micro:bit, combined with the use of BitPlayer and 
BitCar. 

This coursework is designed for 11-12 year olds (Primary Grades 5-6 as a recommendation) and does 
not require students to have a deep mathematical or computational knowledge; rather, it helps students 
develop their electronics knowledge and programming skills, empowering them to learn systematically from 
the start. With competitive and gamified learning, students' creativity and hands-on skills are nurtured. This 
way, students not only learn skills in using advanced electronics and mastering graphical programming, but 
also understand how to apply them to game design. 

Outline 
This coursework includes 14 lessons in total, with increasing complexity of coding in each lesson. We 

divide the 14 lessons into 5 chapters, as shown in the figure below; each lesson fits in a time duration of 40 
minutes. 

Fig 1  Curriculum Structure 

Chapter Arrangements Lesson Titles 

Chapter 1  All about BitPlayer Lesson 1 Game Controller 

Chapter 2 Use of BitPlayer 

Lesson 2 Everybody Is a Musician 

Lesson 3 Fun Coding: Addition 

Lesson 4 Fun Coding: Multiplication & Division 

Lesson 5 I Have a Nimble Mind 

Lesson 6 I Have Fast Fingers 

Lesson 7 Game Designers I 

Chapter 3 All about BitCar Lesson 8 This Is BitCar! 

Chapter 4 Use of BitCar 

Lesson 9 Get It Moving 

Lesson 10 Obstacle Avoidance 

Lesson 11 RC Car 

Lesson 12 RC Car (Advanced) 

Chapter 5 Game Project 
Lesson 13 Game Designers II 

Lesson 14 It's Show Time 
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Chapter 1 introduces the BitPlayer, one of key electronics modules in this coursework, and its basic 
functions to students. Students will review the use of MakeCode again in this chapter to facilitate their 
learning in the following chapters. 

Chapter 2 includes lessons that combine BitPlayer's functions with game programming. This chapter 
provides a gamified and contest-based learning environment which empowers students to learn new 
knowledge and build their own knowledge base. 

In Chapter 3, students will learn how to assemble the BitCar and add the BitCar extension to 
MakeCode. As a result of that, students will build a deep understanding of its structure and components, 
and at the same time, enjoy learning about the vehicle. 

Chapter 4 is all about BitCar applications. Students will have fun playing with the BitCar. More 
importantly, this chapter will allow them to combine the BitPlayer and BitCar together to make an RC car, 
bringing a lot of fun into learning. 

In Chapter 5, the teacher will organize a classroom activity that requires students to design their own 
games. Students will be stimulated to handle problems and expand their knowledge base during this 
process. 

Preface 
In this coursework, a story of Victor and his friends unfolds in their study tour. The coursework follows 

an easy-to-read storyline which brings out various questions in each lesson. Through the story, which is 
enhanced by the corresponding animations prepared in the lesson slides, students are stimulated to seek 
the answers by immersing themselves into the adventure of Victor and his friends. 

Apart from Lesson 11 and 12 which are classroom activities, every other lesson is composed of 
common sections including Backstory, Knowledge Center, Make It Yourself, Share & Present and 
Brainstorm. Games and contests are incorporated in some of the lessons to enhance students' engagement 
in a relaxing learning environment.  

Each section of the textbook has corresponding powerpoint slides and provides dialogues as a 
teaching reference. Within the associated course material package, the powerpoint contains helpful videos 
and fun animations for the teacher to utilize. For instance, in the Backstory section, teachers can directly 
play the video animation for the students. All the knowledge can be presented through the provided 
powerpoint slides so the teacher simply needs to conclude afterwards, however since we provide the 
electronics files, the teacher is free to edit the content and presentation. 

Besides Teacher's Guide and the presentation slides, the teacher can give out the Students' Guide for 
students to make projects and complete assessments. We hope that these resources and materials will 
make it easy, simple and effective for both teachers and students to enjoy STEM learning. 

Visit TinkerGen 
For more information about our curriculums and products, please visit: https://www.tinkergen.com/ 

Making Use of the Lesson Slides 
The slides prepared in each lesson include most of the content and relevant animations for the 
teacher to develop the class, but we suggest that you make adjustments as necessary. If the 
slides are not found in your package, please contact the supplier. 

https://www.tinkergen.com/
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Get Started with MakeCode to Program the micro:bit 

Coding editor: MakeCode 
MakeCode is the coding tool used in this coursework which allows users to program the micro:bit. 

Nowadays MakeCode is the most popular-used graphical programming platform and you can easily use it 
via an internet browser. Every time there's a coding task, you will see this prompt below. 

Visit MakeCode to program the micro:bit: 
https://makecode.microbit.org/ 

https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.tinkergen.com/
https://makecode.microbit.org/
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First, connect the micro:bit to a PC with a USB cable. When successfully connected, the power 
indicator LED on the back of micro:bit will light up. Open "This PC" and you will see that there is a MICROBIT 
drive in the list. 

Create a new project which takes you to the workspace, as shown below. 

MakeCode Interface 

We provide the teachers with complete program code in most of the tasks which are available to import 
in two methods. 

1. Import by uploading the file:
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2. Import by dragging the file onto the workspace:

Adding extensions 
Extensions are used in some lessons and below are steps to add them to MakeCode: 

Visit MakeCode to program the micro:bit: 
https://makecode.microbit.org/ 

First, create a new project which takes you to the workspace. 
Step 1  Click the gear icon (for settings) on the blue bar in MakeCode. 

https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.tinkergen.com/
https://makecode.microbit.org/
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MakeCode Interface 

Step 2  Select "Extensions" from the drop-down list which takes you to the extensions page. 

 

Extensions Page 

Step 3  For the BitPlayer extension, input this URL onto the search box:  
https://github.com/TinkerGen/pxt-bitplayer 

https://github.com/TinkerGen/pxt-bitplayer
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Add BitPlayer Extension 

For the BitCar extension, input this URL onto the search box: 
https://github.com/TinkerGen/pxt-bitcar 

Add BitCar Extension 

https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.tinkergen.com/
https://github.com/TinkerGen/pxt-bitcar
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Step 4  Click the extension package to go back to the workspace. You will see that the extension is 
successfully added. 

With the extension well-prepared, now, project starts! 
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Lesson 1  Game Controller 

Part I  Overview 

Lesson Information 

Age Group 11+ Recommended Group Size 1 student 

Study Topic BitPlayer Learning Duration 40 mins 

Tips: Not appllicable. 

I  Learning Objectives 
Students will: 

i  Knowledge & Skills 
1. Review the functions of the micro:bit .

2. Review the steps again about how to use MakeCode.

3. Understand the purpose and usage of a BitPlayer.

4. Get to know several common types of a game.

ii  Methods & Process 
1. Review prior knowledge again under teacher's guidance.

2. Expand knowledge base through discussion and examples.

iii  Enriching the mind 
1. Develop information literacy, e.g., programming and computational logic.

2. Improve hands-on skills and build creative thinking.

3. Enjoy learning.

II  Key Concepts 
1. Review the functions of the micro:bit again.

2. Review the steps again about how to use MakeCode.

3. Understand the purpose and usage of a BitPlayer.

4. Get to know several common types of a game.

III  Challenging Aspect 
Not appllicable. 

IV  Disciplinary Knowledge 
Not appllicable. 

V  Preparation 
Materials: micro:bit, BitPlayer 
Media: Lesson slides 
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Part II  Let's Learn 

I  Introduction 
Teacher: In this series, Victor and Gina's adventure will go on in the Sabaody Island. There will be 

various competitive tasks while you learn. So, I hope you can do your best in each task . 

II  Knowledge Center 

1. Review: micro:bit and MakeCode
Teacher: Do you still remember micro:bit and MakeCode? We have used them a lot in our previous

lessons. Let's go over them again. (Briefly introduce the functions of micro:bit.) 

micro:bit 

Teacher: And we have MakeCode. Let's open it. 

Visit MakeCode to program the micro:bit: 
https://makecode.microbit.org/ 

Prompt: Once you enter, click "new program" to go to the workspace. 
Teacher: Let's learn about its interface again. 

https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.tinkergen.com/
https://makecode.microbit.org/
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Teacher: Students, you are going to demonstrate a simple coding task to activate you all your micro:bit 
and MakeCode knowledge. 

Write the programs as required: 

1. On button A is pressed, the micro:bit shows a big "heart" icon.

2. On button B is pressed, the micro:bit shows a small "heart" icon.
Example program:

L1-show heart icon.hex 

2. Get started with BitPlayer
Teacher: Now, you are going to use a new device, BitPlayer. It is an amazing gadget and will bring a lot

of fun to our lessons. 
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BitPlayer 

Teacher: BitPlayer works as a game controller. On the left is a programmable two-axes joystick, which 
is available to move to 9 different directions (One is back to the middle). What's more, it incorporates an 
inbuilt motor, a buzzer and 6 programmable buttons labeled A, B, C, D, L and R. All of these features would 
be beneficial to create an intriguing and engaging game.  

Now, you have 3 minutes to have a close look at the joystick. Put your fingers on it and operate it 
yourself. 

3. Development of game controllers
Teacher: Just now I mentioned the game controllers. So, now I will play a video about how they have

developed over the past decades. Also, from the video, you will know some types of a game that people 
like a lot. 

Play video (Development of the game controllers). 

https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.tinkergen.com/
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4. Motion gaming & VR games
Teacher: What is motion gaming? As the name implies, it is a gaming system that allows players to play

games through body movements. It uses body gestures instead of game controllers to conduct game 
operation. 

Play video (Introduction of motion gaming). 
Teacher: There are also a lot of VR games bringing amazing user experience for players. Let's watch a 

video about it. 
Play video (Introduction of VR games). 

IV  Share & Present 
As students build their understanding of the game controllers and know some types of a game, now, 

let's have a topic discussion: How will video games develop after 20 years? And how will people play video 
games then? 



Chapter 2 
Use of BitPlayer 
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Lesson 2  Everybody Is a Musician 

Part I  Overview 

Lesson Information 

Age Group 11+ Recommended Group Size 1 student 

Study Topic BitPlayer's Buttons Programming Duration 40 mins 

Tip: Try not installing batteries when writing programs; install them in the Share & Present section. 

I  Learning Objectives 
Students will: 

i  Knowledge & Skills 
1. Learn to add the BitPlayer extension to MakeCode. 

2. Be able to identify and use the blocks which control the BitPlayer buttons. 

3. Build knowledge of a musical staff; learn to read and play music with it. 

ii  Methods & Process 
1. Build new knowledge under teacher's guidance. 

2. Deepen understanding of new knowedge by watching videos in the lesson slides. 

3. Demonstrate new knowledge through hands-on practice. 

4. Enjoy learning and playing games at the same time. 

iii  Enriching the mind 
1. Develop information literacy, e.g., programming and computational logic. 

2. Build knowledge of a musical staff; and enjoy music. 

3. Obtain a happy learning experience. 

II  Key Concepts 
1. Learn to add the BitPlayer extension to MakeCode. 
2. Be able to identify and use the blocks which control the BitPlayer buttons. 
3. Build knowledge of a musical staff; learn to read and play music with it. 

III  Challenging Aspect 
Build knowledge of a musical staff; learn to read and play music with it. 

IV  Disciplinary Knowledge 
Not appllicable. 

V  Preparation 
Materials: micro:bit, BitPlayer, AAA batteries (2 for each student) 
Media: Lesson slides 
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Part II  Let's Learn 

I  Introduction 
Play video (Introduce the lesson idea). 
Teacher: In this lesson, you are going to have a piano contest. But you will be playing with the BitPlayer. 

Are you ready for it? 

II  Knowledge Center 

1. Add BitPlayer extension and identify the blocks within
Teacher: You just understood what a BitPlayer is in the last lesson. And today, you are going to use it.

First thing first, let's go to MakeCode and add a BitPlayer extension. 
Here is the link for the extension: https://github.com/TinkerGen/pxt-bitplayer 
Play video (Show how to add the extension). 
Teacher: Now, let's start by those blocks first. 

https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.tinkergen.com/
https://github.com/TinkerGen/pxt-bitplayer
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Teacher: There're 6 buttons on BitPlayer. In the first block in the menu, you can find out all the 
corresponding button options from the drop-down list when you click on the left select box of the block. 

Note: "click" represents an action that you press down a button and release it immediately; 

"pressed" means that you press down the button and hold it; "released" merely indicates an 

action of releasing the button.  

 

 

The block that says "joystick" shows which direction the joystick move towards (Upleft, up, upright, left, 
middle, right, lowerleft, down and lowerright). 

The block that says "Vibration" decides whether the buzzer should vibrate or not. 
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2. Blocks in "Music"
Teacher: Blocks from the tab "Music" are used to play different melodies.

Amongst them, there's a "play tone for" statement to control both the tone and beat of a melody. 

Teacher: Students, you're going to use the buttons and a "play tone for" statement to play a Happy 
Birthday song. 

3. How to read a musical staff
Play video (What is a musical staff)

https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.tinkergen.com/
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Teacher: Just now you were introduced to the basic concept of a musical staff from the video. And the 
picture above shows you how the notes are located on the staff and matched to the keyboard. 

Below is a sheet music of Happy Birthday. Each note is labeled under the corresponding lyrics. 
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Note: The time duration of a single beat varies in different musical notations. Here in our 

courses, a single beat is equal to 1 second as default. 

III  Make It Yourself 
Teacher: Here’s a challenge for you. Please write a program that can play the first two verses of Happy 

Birthday. 

The first two verses contain 5 notes including Middle G, Middle A, High C, Middle B and High D. So, 
you can locate those notes on different buttons to play the melody. 

Each tone is labeled on the buttons 

https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.tinkergen.com/
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Example program: 

L2-play happy birthday.hex 

Students are free to locate the notes on the buttons as they like. 
Play video (Show how to play the melody). 

IV  Share & Present 
Ask volunteers to play the melody and see how it would sound like. 

V  Brainstorm 
1. Accomplish the program to play a complete Happy Birthday song. If there're not enough buttons

for the tones, use the joystick to help. 
2. Write a program to play Twinkle Twinkle; try to play a complete song.
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Tone example: 

Each tone is labeled on the buttons 

https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.tinkergen.com/
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L2-play twinkle twinkle.hex 
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Lesson 3  Fun Coding: Addition 

Part I  Overview 

Lesson Information 

Age Group 11+ Recommended Group Size 1 student 

Study Topic 
Variables Learning & Joystick 

Programming 
Duration 40 mins 

Tip: Try not installing batteries when writing programs; install them in the Share & Present section. 

I  Learning Objectives 
Students will: 

i  Knowledge & Skills 
1. Learn to make a variable.

2. Understand what a variable is.

3. Learn to make different variables and use them in coding.

4. Be capable to use the joystick and buttons skillfully.

ii  Methods & Process 
1. Build new knowledge by watching videos in the slides.

2. Use new knowledge under teacher's guidance.

3. Demonstrate new knowledge through hands-on practice.

4. Enjoy learning and playing games at the same time.

iii  Enriching the mind 
1. Develop information literacy, e.g., programming and computational logic.

2. Enjoy learning.

3. Obtain happiness in problem solving.

II  Key Concepts 
1. Learn to make a variable.

2. Understand what a variable is.

3. Learn to make different variables and use them in coding.

III  Challenging Aspect 
Learn to make different variables and use them in coding. 

IV  Disciplinary Knowledge 
Not appllicable. 

V  Preparation 
Materials: micro:bit, BitPlayer, AAA batteries (2 for each student) 
Media: Lesson slides 

https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.tinkergen.com/
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Part II  Let's Learn 

I  Introduction 
Play video (Introduce the lesson idea). 
Teacher: Today, let's have a simple test to see who is better at addition. 

II  Knowledge Center 

Visit MakeCode to program the micro:bit: https://makecode.microbit.org/ 
Extension: https://github.com/TinkerGen/pxt-bitplayer  

1. Joystick block
Teacher: You have learned about what blocks can control the BitPlayer buttons in the last lesson. Today,

you will learn about the block that controls the joystick. (This block includes 8 different directional 
movements; one is for back to the middle.) 

2. A "pick random to" statement
Teacher: You are going to write a program that can do addition. The first thing you will learn is a "pick

random to" statement. 

https://makecode.microbit.org/
https://github.com/TinkerGen/pxt-bitplayer
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Example program: 

Step 1  Add an "on key is" statement from "BitPlayer". 

Step 2  Connect a "show number" statement from "Basic" into "on key is". 
Step 3  Click on the tab that says "Math", connect a "pick random to" statement into "show number". 

Teacher: With a "pick random to" statement, the micro:bit will show a number randomly once we press 
down the button A. 

https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.tinkergen.com/
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3. What are variables and how to variables 
Let's learn now. 

 

What are variables? And how do we use them? 
Play video (Introduce variables). 
Teacher: Now, make the three variables shown in the video. They will be very useful in the following 

task. 
Play video (Show how to make the variables). 

III  Make It Yourself 

 

Visit MakeCode to program the micro:bit: https://makecode.microbit.org/ 
Extension: https://github.com/TinkerGen/pxt-bitplayer  

Teacher: Let's look at the pictures illustrated below. 

 

Corresponding variables on the buttons 

https://makecode.microbit.org/
https://github.com/TinkerGen/pxt-bitplayer
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L3-addition coding.hex 

Teacher: In the program above, the three variables are given different values. Variables that say 
"number A", "number D" indicates a numeric value picked randomly from 0-9; and variable that says "number 
B" is a sum of "number A" and "number D". On the other hand, the joystick works as "+" icon in this program. 

Now, write the program by yourself and run it. 

https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.tinkergen.com/
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IV  Share & Present 
Organize an addition contest. Pick out the fastest player. 

V  Brainstorm 
Let's do some thinking: How do you write the program if it's multiplication or division? 
Let's try it out next time. 
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Lesson 4  Fun Coding: Multiplication & Division 

Part I  Overview 

Lesson Information 

Age Group 11+ Recommended Group Size 1 student 

Study Topic Buttons & Joystick Programming Duration 40 mins 

Tip: Try not installing batteries when writing programs; install them in the Share & Present section. 

I  Learning Objectives 
Students will: 

i  Knowledge & Skills 
1. Be able to quickly make various variables.

2. Write a program to control multiple buttons.

3. Skillfully use the buttons and joystick through coding.

ii  Methods & Process 
1. Continue to learn new knowledge understand teacher's guidance.

2. Demonstrate new knowledge through hands-on practice.

3. Obtain a happy learning experience through games.

iii  Enriching the mind 
1. Develop information literacy, e.g., programming and computational logic.

2. Enjoy learning.

3. Obtain happiness in problem solving.

II  Key Concepts 
1. Be able to quickly make various variables.
2. Write a program to control multiple buttons.
3. Skillfully use the buttons and joystick through coding.

III  Challenging Aspect 
1. Be able to quickly make various variables.

2. Skillfully use the buttons and joystick through coding.

IV  Disciplinary Knowledge 
Not appllicable. 

V  Preparation 
Materials: micro:bit, BitPlayer, AAA batteries (2 for each student) 
Media: Lesson slides 

https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.tinkergen.com/
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Part II  Let's Learn 

I  Introduction 
Play video (Introduce the lesson idea). 
Teacher: From the video, I believe that you know what we are going to do today. So, let's just start! 

II  Knowledge Center 

Visit MakeCode to program the micro:bit: https://makecode.microbit.org/ 
Extension: https://github.com/TinkerGen/pxt-bitplayer  

1. Review the programs in the last lesson
Teacher: Do you still remember that we wrote an addition program with the micro:bit and BitPlayer in

the last lesson? 
Teacher: Can you tell me how you wrote it? What's your first step? Make variables? What about the 

second step, third step? (Show students the program, give them 10 seconds to review them.) 

L3-addition coding.hex 

Pick volunteers to answer the question. 

2. Make variables
Teacher: To write a multiplication and division program, how many variables do we need? (Total 4

variables are needed: Variable "number A" and variable "number B" are the first and second numeric values 
randomly picked from 0-9; Variable "number C" is the product of multiplication, and Variable "number D" is 
the quotient of division.) 

https://makecode.microbit.org/
https://github.com/TinkerGen/pxt-bitplayer
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III  Make It Yourself 
Teacher: You are going to make the 4 variables now. 
Teacher: The program logic is as follows.  

1. On (BitPlayer's) button A clicked, the micro:bit shows the value of "number A" randomly picked

from 0-9.

2. On (BitPlayer's) button B clicked, the micro:bit shows the value of "number B" randomly picked

from 0-9.

3. On button C clicked, the micro:bit shows the product of "number A" and "number B".

4. On button D clicked, the micro:bit shows the quotient of "number A" (dividend) and "number B"

(divisor).

5. If the joystick is pulled up, then the micro:bit shows a times sign.

6. If the joystick is pulled down, then the micro:bit shows an obelus.

Teacher: Follow this program logic and start to code by yourselves. (Give students 10 minutes to try.) 

https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.chmakered.com/cn
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Example program: 

 

L4-multiplication and division coding.hex 
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IV  Share & Present 
Divide students into groups of 4. They will have a multiplication and division contest using their devices. 

Rules are subjected to be made by themselves. Each group picks out the fastest winner. Then all winners 
from each group will continue to compete until the final winner appears. 

Note: Guide students to build good collaboration with group members. 

V  Brainstorm 
Not appllicable. 

https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.chmakered.com/cn
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Lesson 5  I Have a Nimble Mind 

Part I  Overview 

Lesson Information 

Age Group 11+ Recommended Group Size 1 student 

Study Topic LED Coordinates Duration 40 mins 

Tips: Not appllicable. 

I  Learning Objectives 
Students will: 

i  Knowledge & Skills 
1. Learn to use a "create sprite at x: y:" statement when coding.

2. Understand what x-coordinate and y-coordinate are.

3. Learn to read the x-coordinate and y-coordinate of a LED.

ii  Methods & Process 
1. Build new knowledge from videos and teacher's guidance.

2. Demonstrate their learning in coding.

3. Use hands-on skills to seek the "whys" and "hows" of a problem.

iii  Enriching the mind 
1. Develop information literacy, e.g., programming and computational logic.

2. Develop skills in problem solving.

3. Strengthen adaptability to handle problems.

II  Key Concepts 
1. Learn to use a "create sprite at x: y:" statement when coding.

2. Understand what x-coordinate and y-coordinate are.

3. Learn to read the x-coordinate and y-coordinate of a LED.

III  Challenging Aspect 
1. Learn to use a "create sprite at x: y:" statement when coding.

2. Understand what x-coordinate and y-coordinate are.

IV  Disciplinary Knowledge 
Not appllicable. 

V  Preparation 
Materials: micro:bit, BitPlayer, AAA batteries (2 for each student) 
Media: Lesson slides 
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Part II  Let's Learn 

I  Introduction 
Play video (Introduce the lesson idea). 
Teacher: Are you excited about playing games today? Let's start now! 

II  Knowledge Center 

Visit MakeCode to program the micro:bit: https://makecode.microbit.org/ 
Extension: https://github.com/TinkerGen/pxt-bitplayer  

1. What is coordinate?
Teacher: Students, you are going to create a finger speed game today. Before you start, let's look at

some blocks. 

Teacher: This highlighted block allows the LEDs at a specific position on micro:bit to light up. But what 
does the "x" and "y" mean in it? 

Play video (Explain what "x" and "y" mean). 
Teacher: From the video just now, you have learned about coordinates. But how do we read the 

coordinates on micro:bit? 
Play video (How to read coordinates). 
Teacher: In order to deepen your understanding, let's have a practice. Try lighting up the LED at the 

ordered pair of (1, 2). 
Example program: 

https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.tinkergen.com/
https://makecode.microbit.org/
https://github.com/TinkerGen/pxt-bitplayer
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2. The block "create sprite at x: y:"
Teacher: What we will learn in the next is the block "create sprite at x: y:".

Teacher: In Lesson 5 and 6, you will learn deep about the block "create sprite at x: y:". You can design 
a fun and interactive game with it. 

Note: A sprite, usually being a character in games, can be in forms of an animal, a plant or a 

human. It is a bitmap graphic, but due to the micro:bit has a small-sized LED matrix, here it 

refers to a single LED. 
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III  Make It Yourself 

Finger speed game 
In Lesson 5 and 6, students will make a finger speed game that will sequentially light up the LEDs by 

pulling the joystick. The student who finishes with the fastest speed will be the winner. Lesson 5 will teach 
students how to light up parts of the LEDs in 2 directions (From left to right and from up to down); whereas 
in Lesson 6, students will learn to light up LEDs in all directions. 

Teacher: Let's write and download the program below. Later, we will analyze it together. 

L5-finger speed game 1.hex 

https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.tinkergen.com/
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Teacher: You need to pay attention to program requirements below when you code. 

1. This program needs 3 variables. They are, "x coordinate", "y coordinate" and "LED on". 

2. The joystick should be pulled "Right" and "Down". 
Play video (Explain program). 

 

Tip: Save this program. You will still use it in the next lesson. 

IV  Share & Present 
Teacher: Once you complete the programs, run it and see how it works. Do you find out any problems 

with it? 
Ask volunteers to talk about their testing. 

V  Brainstorm 
Teacher: I have your feedback on the games. As I mentioned, we will design a game that can 

sequentially light up all the LEDs. And you can only pull the joystick from left to right and from up to down. 
How will you continue the program? Let's figure it out in the next lesson. 
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Lesson 6  I Have Fast Fingers 

Part I  Overview 

Lesson Information 

Age Group 11+ Recommended Group Size 1 student 

Study Topic Program Logic Duration 40 mins 

Tips: Not appllicable. 

I  Learning Objectives 
Students will: 

i  Knowledge & Skills 
1. Perfect the program written in the last lesson.

2. Understand the logic and purpose of a program.

3. Obtain a happy learning experience by playing games.

ii  Methods & Process 
1. Understand program logic by watching videos in the lesson slides.

2. Obtain a happy and fruitful learning experience by playing self-made games.

3. Seek the "whys" and "hows" of a problem under teacher's guidance.

iii  Enriching the mind 
1. Strengthen programming and computational logic.

2. Improve skills in problem solving.

3. Enjoy learning and exploring in an unknown area.

II  Key Concepts 
1. Perfect the program written in the last lesson.

2. Understand the logic and purpose of a program.

3. Obtain a happy learning experience by playing games.

III  Challenging Aspect 
Understand the logic and purpose of a program. 

IV  Disciplinary Knowledge 
Not appllicable. 

V  Preparation 
Materials: micro:bit, BitPlayer, AAA batteries (2 for each student) 
Media: Lesson slides 

https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.chmakered.com/cn
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Part II  Let's Learn 

I  Introduction 
Play video (Introduce the lesson idea). 

II  Knowledge Center 

Visit MakeCode to program the micro:bit: https://makecode.microbit.org/ 
Extension: https://github.com/TinkerGen/pxt-bitplayer  

Ask students to import the programs written in the last lesson to MakeCode. 
Teacher: Now, let's watch a video to know more about the program logic of the finger speed game. 
Play video (About the program logic). 
Teacher: Now, write and then download the program below. Let's see whether the game runs as 

expected. 

L6-finger speed game 2.hex 

https://makecode.microbit.org/
https://github.com/TinkerGen/pxt-bitplayer
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III  Make It Yourself 
Teacher: What pattern do you get when the program is running? Is it something similar to a square? 

Perhaps the joystick reacts too quickly. But we don't want to see this happen to our programs. So, in order 
to solve this problem, please follow the example below to perfect the programs. 

L6-finger speed game 3.hex 

https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.chmakered.com/cn
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Teacher: You can test the program again when you complete. Let's learn deep about this program. 
Play video (Explain what this statement means in the program). 

IV  Share & Present 
Teacher: Once you complete, let's have a competition. Light up all the LEDs. Let's see who has the 

fastest speed. 

Game time 

Note: Divide students into groups as appropriate. 

V  Brainstorm 
Besides a finger speed game, can you design a new game still using the micro:bit and BitPlayer? 
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Lesson 7  Game Designers I 

Part I  Overview 

Lesson Information 

Age Group 11+ Recommended Group Size 1 student 

Study Topic Game Design Duration 40 mins 

Tips: Not appllicable. 

I  Learning Objectives 
Students will: 

i  Knowledge & Skills 
1. Integrate prior knowledge into practice.

2. Develop skills in problem solving and analysis.

3. Develop ability to set a goal independently.

ii  Methods & Process 
1. Have an idea of what tasks will be accomplished today under teacher's guidance.

2. Analyze and solve problems through hands-on practice.

3. Help each other and improve their ownselves.

iii  Enriching the mind 
1. Strengthen programming and computational logic.
2. Enhance skills in problem solving.
3. Enjoy learning and exploring in an unknown area.

II  Key Concepts 
1. Integrate prior knowledge into practice.
2. Develop skills in problem solving and analysis.
3. Develop ability to set a goal independently.

III  Challenging Aspect 
Develop skills in problem solving and analysis. 

IV  Disciplinary Knowledge 
Not appllicable. 

V  Preparation 
Materials: micro:bit, BitPlayer, AAA batteries (2 for each student) 
Media: Lesson slides 

https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.chmakered.com/cn
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Part II  Let's Learn 

I  Introduction 
Play video (Introduce the lesson idea). 

II  Knowledge Center 
Teacher: In the lesson today, you will have 25 minutes to design your own game. Later in Share & 

Present section, I will ask volunteers to showcase their works. Do your best, guys. 
Prompt: If students have difficulties in the task, they can search for answers from the previous course 

materials before asking the teacher.  

III  Make It Yourself 
Design your own games. 

IV  Share & Present 
Ask volunteers to showcase their works. 
Teacher: Your works are wonderful. It'd be nice if you can share your experience with others. 
What to share: 

1. What have you learned from these courses? How would you use it in real life?

2. If you had extra time, what games would you design?

V  Brainstorm 
Not appllicable.



Chapter 3 
All about BitCar 
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Lesson 8  This Is BitCar! 

Part I  Overview 

Lesson Information 

Age Group 11+ Recommended Group Size 1 student 

Study Topic BitCar Learning Duration 40 mins 

Tips: Not appllicable. 

I  Learning Objectives 
Students will: 

i  Knowledge & Skills 
1. Understand what a BitCar is.

2. Follow the instruction and assemble the BitCar.

3. Learn to add the BitCar extension to MakeCode.

4. Learn to make BitCar follow a line by coding.

ii  Methods & Process 
1. Develop hands-on skills by assembling the BitCar.

2. Build new knowledge in a quick way under teacher's guidance.

3. Raise interest in learning by watching videos in the lesson slides.

iii  Enriching the mind 
1. Develop programming logic and hands-on skill.

2. Obtain a happy learning experience.

II  Key Concepts 
1. Follow the instruction and assemble the BitCar.

2. Learn to add the BitCar extension to MakeCode.

3. Learn to make BitCar follow a line by coding.

III  Challenging Aspect 
Learn to make BitCar follow a line by coding. 

IV  Disciplinary Knowledge 
Not Applicable. 

V  Preparation 
Materials: micro:bit, BitCar, AAA batteries (3 for each student) 
Media: Lesson slides 
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Part II  Let's Learn 

I  Introduction 
Play video (Introduce the lesson idea). 
Teacher: In our lesson today, we will meet a new friend. Are you excited about who it is? 

II  Knowledge Center 

1. Get started with BitCar
Teacher: The name of our friend is called BitCar.

BitCar 

BitCar incorporates an inbuilt speaker which allows to play music and create sound effects. It also has 
4 RGB LEDs with adjustable colors and an ultrasonic distance sensor to avoid obstacles. 

https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.chmakered.com/cn
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2. Add BitCar extension to MakeCode

Visit MakeCode to program the micro:bit: 
https://makecode.microbit.org 

Teacher: So, since you have learned about the functions of BitCar, you will then learn how to use them 
in coding. 

BitCar Extension: https://github.com/CH-MAKER-Ed/pxt-BitCar  
Teacher: How to add an extension to MakeCode? Let's go over the steps again in a video. 
Play video (How to add BitCar extension). 
Teacher: Once you added the extension, you will see that there's a tab that says BitCar poping on 

MakeCode. 

https://makecode.microbit.org/
https://github.com/CH-MAKER-Ed/pxt-BitCar
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Note: Ways to control the RGB LED is the same as that of the LED strip. 

Teacher: Let's learn about those blocks in "BitCar". 

Teacher: Are you curious about how to use them exactly? Let's try it out. 

III  Make It Yourself 
Teacher: Before using the blocks, you need to assemble the vehicle. Here's an Assembly Instruction 

attached at the end of the course materials. You are going to use it to assemble the vehicle. 
BitCar Assembly (Refer to Assembly Instruction attached in this coursework.) 

Note: Do not install the ultrasonic distance sensor in this lesson. 

https://www.chmakered.com/cn
https://www.chmakered.com/cn
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Teacher: In the tab “BitCar”, a "BitCar: follow line at speed" statement is used in a program that makes 
the BitCar follow a line automatically. 

This block allows the BitCar to follow the black line. 

Teacher: Now, write and download this program. You are going to check whether the BitCar can follow 
a line by itself. 

L8-simple follow line.hex 
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IV  Share & Present 
Teacher: Are there volunteers to show their BitCar? Let's see how they work. 
Ask volunteers to show and test. 

V  Brainstorm 
Let's do some thinking: 

Can you use this block to make the BitCar follow a line? 

https://www.chmakered.com/cn
https://www.chmakered.com/cn
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Lesson 9  Get It Moving 

Part I  Overview 

Lesson Information 

Age Group 11+ Recommended Group Size 1 student 

Study Topic Line Following Duration 40 mins 

Tips: Not appllicable. 

I  Learning Objectives 
Students will: 

i  Knowledge & Skills 
1. Understand how a line follower works. 

2. Understand how a BitCar can follow a line. 

3. Learn to code with BitCar extension blocks to make BitCar follow a line. 

ii  Methods & Process 
1. Understand how a line follower works by watching videos in the lesson slides. 

2. Build new knowledge under teacher's guidance. 

3. Demonstrate new knowledge through hands-on practice. 

iii  Enriching the mind 
1. Develop programming logic and hands-on skill. 

2. Raise interest in exploring in an unknown area. 

3. Raise interest in learning. 

II  Key Concepts 
1. Understand how a line follower works. 

2. Understand how a BitCar can follow a line. 

3. Learn to code with the blocks in BitCar extension to make BitCar follow a line. 

III  Challenging Aspect 
Code with the blocks in BitCar extension to make BitCar follow a line. 

IV  Disciplinary Knowledge 
Not appllicable. 

V  Preparation 
Materials: micro:bit, BitCar, AAA batteries (3 for each student) 
Media: Lesson slides 
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Part II  Let's Learn 

I  Introduction 
Play video (Introduce the lesson idea). 
Teacher: Children, please bring out your BitCar from your package. Challenge is about to start now! 

II  Knowledge Center 

1. The workings of a line follower

Teacher: A BitCar can follow a line because it has two line followers. Now, let's watch a video to see 
what they are. 

Play video (How line followers work). 

3. How BitCar follows a line

Visit MakeCode to program the micro:bit: https://makecode.microbit.org/ 
Extension: https://github.com/TinkerGen/pxt-bitcar  

Teacher: From the video we knew how a line follower works. Now, let's look deep into how the BitCar 
follows a line exactly and learn about its corresponding programs. 

https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.chmakered.com/cn
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Fig 1 The right line follower senses the black line 

Teacher: As the picture shows, when the black line is detected by the right sensor, the BitCar should 
turn to right for a little to continue line following. 

Example program: 

 

Teacher: As the picture shows, when the black line is detected by the left sensor, the BitCar should 
turn to left for a little to continue line following. 

 

Fig 2 The left sensor senses the black line 



61 Lesson 9  Get It Moving 

www.tinkergen.com 

Example program: 

Teacher: Let's do some thinking. To follow a line perfectly, the BitCar needs to continue proceeding 
whenever the line is detected by either of its line followers. In this case, how should you design the program? 
(Give students 2 minutes to think about this problem.) 

Example program: 

L9-advanced follow line.hex 

https://www.chmakered.com/cn
https://www.chmakered.com/cn
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III  Make It Yourself 
Teacher: Stable line following is attributed to many factors. Now, you are going to use two different 

maps with the same program to have the BitCar follow a line. 
Maps: 

Map 1 
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Map 2 

During practice, ask students the questions below: 

1. What's the connection between the width of lines and the right and left motors?

2. With a same program but different BitCar, are the movements the same?
3. With a same program and a same BitCar, are the movements the same?

IV  Share & Present 
Teacher: You have used the maps and considered my questions thoughtfully. Are there any volunteers 

to share their answers? 
Pick volunteers. 
Teacher: Your ideas were great. You really did proactive thinking. Let's watch a video and conclude. 
Play video (Conclusion). 

V  Brainstorm 
Teacher: What device can you make that will utilize line following? (Or, ask students what inventions in 

our life are created based on this function.) 

https://www.chmakered.com/cn
https://www.chmakered.com/cn
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Lesson 10  Obstacle Avoidance 

Part I  Overview 

Lesson Information 

Age Group 11+ Recommended Group Size 1 student 

Study Topic Ultrasonic Distance Sensor Learning Duration 40 mins 

Tips: Not appllicable. 

I  Learning Objectives 
Students will: 

i  Knowledge & Skills 
1. Understand how the ultrasonic distance sensor works.

2. Learn to measure the distance to an object by using the ultrasonic distance sensor.

3. Independently write the program that enables BitCar to avoid obstacles automatically.

ii  Methods & Process 
1. Develop a quick understanding of how the ultrasonic distance sensor works by watching videos.

2. Demonstrate their learning outcomes through self exploration.

3. Build new knowledge in a quick way under teacher's guidance.

iii  Enriching the mind 
1. Develop logical thinking.

2. Strengthen the observation ability on life.

3. Enjoy learning through hands-on practice.

II  Key Concepts 
1. Understand how the ultrasonic distance sensor works.

2. Learn to measure the distance to an object with the ultrasonic distance sensor.

3. Independently write the program that enables BitCar to avoid obstacles automatically.

III  Challenging Aspect 
Independently write the program that enables BitCar to avoid obstacles automatically. 

IV  Disciplinary Knowledge 
Not appllicable. 

V  Preparation 
Materials: micro:bit, BitCar, AAA batteries (3 for each student) 
Media: Lesson slides 
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Part II  Let's Learn 

I  Introduction 
Play video (Introduce the lesson idea). 

II  Knowledge Center 

1. Install the ultrasonic distance sensor on BitCar
Teacher: Not only can a BitCar follow a line, but also it can measure the distance to an object and avoid

it. You are going to try this out by yourselves today. Bring out the ultrasonic distance sensor from your 
package and install it on BitCar. 

Ultrasonic Distance Sensor 

Install the ultrasonic distance sensor on BitCar (Refer to the attachment in this coursework: Assembly 
Instruction). 

https://www.chmakered.com/cn
https://www.chmakered.com/cn
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BitCar with the ultrasonic distance sensor installed on it. 

2. How an ultrasonic distance sensor works 
Teacher: Just now we installed the ultrasonic distance sensor. Let's watch a video to learn how it works 

exactly. 
Play video (Explain its workings). 
Teacher: Since you have known how the ultrasonic distance sensor works from the video, can you give 

me some examples about how it is applied in our life? 
For example, the car reverse radar system is one of its applications. When the driver is reversing the 

car, the sensor will remind the driver how far it is away from obstacles. 

 

A robot vacuum cleaner, with its inbuilt ultrasonic distance sensor, can also detect the obstacles 
around it and avoid them. 
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3. Measure the distance to an object with the sensor

Visit MakeCode to program the micro:bit: https://makecode.microbit.org/ 
Extension: https://github.com/TinkerGen/pxt-bitcar  

Teacher: Students, you are going to use the blocks under the tab that says "Sensors". You need to 
write a program and make the ultrasonic distance sensor run. 

Teacher: The left select box represents the port where the ultrasonic distance sensor will be connected 
to. Here we need to select "P12". It is a designated port for the sensor. 

Teacher: You are going to write and download this program to measure the distance. 

https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.chmakered.com/cn
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L10-ultrasonic distance sensor detects distance.hex 

 

III  Make It Yourself 
Teacher: You have measured the distance. Now, I will show you a program logic. You need to write and 

run this program accordingly. 
The program logic requires: 

1. The BitCar follows a line at a speed of 20%. 

2. If the ultrasonic distance sensor measures a distance less than 12 cm, then the BitCar stops 

proceeding and maintains at current position for 2 seconds. 
Example program: 

  

L10-ultrasonic distance sensor detects and stops.hex 
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Teacher: Once you complete, run the program. 

IV  Share & Present 
Ask volunteers to show and run their programs. 

V  Brainstorm 
Not appllicable. 

https://www.chmakered.com/cn
https://www.chmakered.com/cn
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Lesson 11  RC Car 

Part I  Overview 

Lesson Information 

Age Group 11+ Recommended Group Size 2 students 

Study Topic Control Electronics via Radio Duration 40 mins 

Tips: Not appllicable. 

I  Learning Objectives 
Students will: 

i  Knowledge & Skills 
1. Learn to use the blocks in "Radio" to code. 

2. Learn to control BitCar and BitPlayer with "Radio" blocks. 

ii  Methods & Process 
1. Raise interest in learning by watching videos in the lesson slides. 

2. Build new knowledge in a quick way under teacher's guidance. 

3. Reinforce understanding of knowledge and build a knowledge base through hands-on practice. 

iii  Enriching the mind 
1. Develop logical thinking. 

2. Improve skills in problem solving. 

3. Obtain a happy learning experience. 

II  Key Concepts 
1. Learn to use the blocks in "Radio" to code. 

2. Learn to control BitCar and BitPlayer with "Radio" blocks. 

III  Challenging Aspect 
Learn to control BitCar and BitPlayer with "Radio" blocks. 

IV  Disciplinary Knowledge 
Not appllicable. 

V  Preparation 
Materials: micro:bit, BitCar, BitPlayer, AAA batteries (5 for each student) 
Media: Lesson slides 
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Part II  Let's Learn 

I  Introduction 
Play video (Introduce the lesson idea). 
Group division. (Students need to work in pairs because one RC car set needs 2 micro:bit. Each group 

will be allocated with a unique group number which starts from 1. Tell students to carefully remember their 
group number which will facilitate their following task.) 

II  Knowledge Center 

1. Learn to use the blocks in "Radio"
Teacher: To control the BitCar with the BitPlayer, first, we need to add both of their extensions to

MakeCode. Do you still remember them? 

Visit MakeCode to program the micro:bit: https://makecode.microbit.org/ 
BitPlayer extension: https://github.com/TinkerGen/pxt-bitplayer  
BitCar extension: https://github.com/TinkerGen/pxt-bitcar  

Teacher: Let's add. 
Teacher: Click on "Radio". 

https://www.chmakered.com/cn
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Teacher: The blocks highlighted with arrows below will be an important part of your programs. 

Explain the purpose of the blocks. 

2. Write a program with the blocks
Teacher: To make an RC car, you need 2 micro:bit. One controls the BitPlayer; the other controls the

BitCar. What's more, you are going to write separate programs for the BitPlayer and BitCar. These are 
example programs that you will write. Let's look deep into it. 

Example Program 1: BitPlayer 

  L11-RC car BitPlayer program.hex 
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Example Program 2: BitCar 

  L11- RC car BitCar program.hex 

Teacher: You don't have to write the programs now. Let's watch a video to see what they are about. 
Play video (Analyze the programs). 

III  Make It Yourself 
Teacher: Let's test the program after analyzing. Now write and download these two programs. See if 

the device can work as an RC car. 

https://www.chmakered.com/cn
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Prompt: As you code, be careful to set a same group ID for the micro:bit, which is also the 

group number that students got. 

IV  Share & Present 
Ask volunteers to showcase their RC cars. 

V  Brainstorm 
Teacher: In this lesson, you have used the software and electronics to make an RC car that can move 

forward and backward. But I want you to think about a problem, how to rewrite the programs if we want the 
RC car to turn left and right, not only move forward and backward? 

 



75 Lesson 12  RC Car (Advanced) 

www.tinkergen.com 

Lesson 12  RC Car (Advanced) 

Part I  Overview 

Lesson Information 

Age Group 11+ Recommended Group Size 2 students 

Study Topic Advanced Control of the RC Car Duration 40 mins 

Tips: Not appllicable. 

I  Learning Objectives 
Students will: 

i  Knowledge & Skills 
1. Write programs to make the RC car move forward, backward, left and right.

2. Be capable to control the BitCar with the BitPlayer skillfully.

ii  Methods & Process 
1. Raise interest in learning by watching videos in the lesson slides.

2. Build new knowledge in a quick way under teacher's guidance.

3. Reinforce understanding of knowledge through hands-on practice.

iii  Enriching the mind 
1. Develop logical thinking.

2. Improve skills in problem solving.

3. Obtain a happy learning experience.

II  Key Concepts 
1. Write programs to make the RC car move forward, backward, left and right.
2. Skillfully control the RC car to accomplish tasks.

III  Challenging Aspect 
Skillfully control the RC car to accomplish tasks. 

IV  Disciplinary Knowledge 
Not appllicable. 

V  Preparation 
Materials: micro:bit, BitCar, BitPlayer, AAA batteries (5 for each student), A4 paper (1 pc/group) 
Media: Lesson slides 
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Part II  Let's Learn 

I  Introduction 
Play video (Introduce the lesson idea). 
Teacher: Today we will learn how to use the RC car at an advanced level. You will stay in a same group 

again. (Confirm the group number again to facilitate students' coding.) 

II  Knowledge Center 

1. Review the programs in the last lesson again 
Teacher: Do you still remember the programs that made the RC car to move forward and backward? 

Let's go over them again. 

A. BitPlayer Program: 

 

  L11-RC car BitPlayer program.hex 
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B. BitCar Program:

  L11-RC car BitCar program.hex 

2. Write programs to make the RC car move forward, backward, left and right
Teacher: Let's dive deep into the programs. How to write ones that would make the RC car move

forward, backward, left and right? (Give students 3 minutes to think about this problem.) 
Teacher: Now, I am going to show you the program logic. 

BitPlayer's Program Logic 
1. If "key A is pressed" or the joystick is pulled up, then radio sends number "1".

2. If "key B is pressed" or the joystick is pulled down, then radio sends number "2".

3. If "key C is pressed" or the joystick is pulled left, then radio sends number "3".

4. If "key D is pressed" or the joystick is pulled down, then radio sends number "4".

BitCar's Program Logic 
1. On radio received number, if "receivedNumber" =1, then BitCar moves forward.

2. On radio received number, if "receivedNumber" =2, then BitCar moves backward.

3. On radio received number, if "receivedNumber" =3, then BitCar turns left.

4. On radio received number, if "receivedNumber" =4, then BitCar turns right.

Teacher: Students, follow the program logic, try coding by yourselves. 

https://www.chmakered.com/cn
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Example programs: 
BitPlayer (Control via buttons) 

  L12-control RC car with BitPlayer buttons.hex 

BitPlayer (Control via joystick) 

  L12-control RC car with BitPlayer joystick.hex 
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BitCar 

  L12-advanced RC car BitCar program.hex 

Teacher: You can perfect your programs according to the examples. 
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III  Make It Yourself 
Teacher: As you complete the first task, let's move on to the next one. 
Task description: 

1. Draw a track that your RC car will run on with a pencil and a piece of A4 paper. 

2. Navigate the BitCar with the BitPlayer to follow a line. 
Example map: 

 

Teacher: Let's start it now! Later, I will ask volunteers to show their maps. 

IV  Share & Present 
Ask volunteers to show their maps and demonstrate how to navigate the RC car on the map. 

V  Brainstorm 
Not appllicable.
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Lesson 13  Game Designers II 

Part I  Overview 

Lesson Information 

Age Group 11+ Recommended Group Size 2 students 

Study Topic Game Designing Duration 40 mins 

Tips: Not appllicable. 

I  Learning Objectives 
Students will: 

i  Knowledge & Skills 
1. Design a self-made game with integrating prior knowledge. 

2. Build a knowledge base and upgrade it. 

3. Teamwork collaboration with peers. 

ii  Methods & Process 
1. Understand the basic information about the lesson project and its requirements by watching videos. 

2. Enjoy learning through hands-on practice. 

iii  Enriching the mind 
1. Develop logical thinking. 

2. Improve collaborative ability. 

3. Improve skills in problem solving. 

II  Key Concepts 
1. Design a self-made game with integrating prior knowledge. 

2. Build a knowledge base and upgrade it. 

3. Teamwork collaboration with peers. 

III  Challenging Aspect 
Not appllicable. 

IV  Disciplinary Knowledge 
Not appllicable. 

V  Preparation 
Materials: micro:bit, BitCar, BitPlayer, AAA batteries (5 for each student), A4 paper (2 pcs/group; or 

more as appropriate) 
Media: Lesson slides 
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Part II  Let's Learn 

I  Introduction 
Play video (Introduce the lesson idea). 

II  Knowledge Center 
Create a group (Divide students into groups of 2). 
Teacher: Students, what games are you going to design with the BitPlayer, BitCar and micro:bit? And 

you are going to make a game manual after your design comes out. 
Manual sheet attachment: Game Manual 
A reference for the manual: Game Manual (Example) 

III  Make It Yourself 
Start to design games and fill in the manual sheet. 

IV  Share & Present 
Not appllicable. 

V  Brainstorm 
Not appllicable. 

https://www.chmakered.com/cn
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Lesson 14  It's Show Time 

Part I  Overview 

Lesson Information 

Age Group 11+ Recommended Group Size 2 students 

Study Topic Showing & Sharing Duration 40 mins 

Tips: Not appllicable. 

I  Learning Objectives 
Students will: 

i  Knowledge & Skills 
1. Improve skills in expression.

2. Improve communication skills.

3. Foster a positive attitude towards feedback they have received.

ii  Methods & Process 
1. Improve skills in expression by presenting the works.

2. Improve communication skill by discussion.

iii  Enriching the mind 
1. Identify their own roles in group work.

2. Foster a positive attitude towards feedback they have received.

II  Key Concepts 
1. Improve skills in expression.

2. Improve communication skills.

3. Foster a positive attitude towards feedback they have received.

III  Challenging Aspect 
Not appllicable. 

IV  Disciplinary Knowledge 
Not appllicable. 

V  Preparation 
Materials: micro:bit, BitCar, BitPlayer, AAA batteries (5 for each student) 
Media: Lesson slides 
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Part II  Let's Learn 

I  Introduction 
Play video (Introduce the lesson idea). 

II  Share & Present 
Ask students to present their works by turns. 
What to share: 

1. Introduce the team members.

2. Explain the Game Manuals.

3. Demonstrate how to play games.

III  Experience Sharing 
Ask each of the groups or volunteers to share their experience through the projects. 

1. What's your role in this project?

2. How do you think of yourself after accomplishing the task?

3. What are strengths did you realise you have while completing the whole project? What about your

weaknesses?

4. What have you learned about your group work skills?

https://www.chmakered.com/cn
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Attachments 

Assemble BitCar 
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Game Manual 

Designers: Game Name: 
Date: Game Type:  □Reaction   □Finger Speed   □Car Racing 

Game Introduction: 
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For more information, go to TinkerGen 

Visit: https://www.tinkergen.com/ 

Feedback 
Should you have any queries or concerns regarding 

the hardware, software or course materials when using 
our products, feel free to send us feedback to this email 
address. We will answer your questions as soon as 
possible. Email us: help@chaihuo.org 

https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.chmakered.com/cn
https://www.tinkergen.com/
https://www.tinkergen.com/
mailto:help@chaihuo.org


TinkerGen 
Teacher's Guide

To know more about TinkerGen 

Please contact us:

E-mail: education@chaihuo.org 

Tel: 86-0755-86716703 

Website: www.tinkergen.com
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