
Teacher Guidebook 

Maker-UNO /  

Arduino 

Written specifically based on the  

Form Two Technology Design 

Curriculum Specifications (DSKP)  



 

 

PREFACE 



 

 

• 

• 

• 

• 

• 



 

 

TABLE OF CONTENTS 



 

 

TABLE OF CONTENTS 



 

 

SUGGESTED T&L TIME 

ALLOCATION  

UNIT TOPIC 
TIME 

ALLOCATION 
REMARKS 

UNIT 1 MICROCONTROLLER THEORY 2 HOURS  

UNIT 2 OUTPUT 3 HOURS 

CERTAIN TOPICS WILL 

REQUIRE THE USE OF 

LAPTOPS OR MOBILE 

PHONES 

UNIT 3 INPUT 2 HOURS 

UNIT 4 
COMBINATION OF OUTPUT / 

INPUT 
3 HOURS 



 

 

PREPARATION 

• 

• 

• 

• 



 

 

MICROCONTROLLER 
UNIT 1 

LEARNING STANDARD 

2.4.1 State the meaning of microcontroller and microprocessor 

2.4.2 Explain parts within the microcontroller  

2.4.3  Sketch a schematic diagram for a microcontroller  

ASSESSMENT STANDARD 

TIER 1 State the meaning and parts in a microcontroller  

TIER 2 Explain the function of each hardware in a microcontroller  

TIER 3 Sketch a schematic diagram using a microcontroller 

SUB-UNIT  

UNIT 1.1 What is a microcontroller and a microprocessor?   LS: 2.4.1 

UNIT 1.2 Parts in a microcontroller      LS:2.4.2  

UNIT 1.3 Introduction to Block Diagrams      

UNIT 1.4 Introduction to schematic diagrams     LS: 2.4.3 

UNIT 1.1 

30 MINUTES  

UNIT 1.2 

UNIT 1.3 30 MINUTES 

UNIT 1.4 60 MINUTES 

SUGGESTED T&L TIME 

BREAKDOWN 

PREPARATION 

1)  Can be used along with Student Module 



 

 

WHAT IS A MICROCONTROLLER 
AND A MICROPROCESSOR? 

UNIT 1.1 

Learning Objective 
In this unit, SWBAT state the meaning of a microcontroller as well as a microprocessor.  
 
Success Criteria: 
Students are able to state the meaning of a microcontroller as well as a microprocessor orally or in writing.  

Learning Standard: 

2.4.1 

Micro-

proces

sors 

Microcontroller Microcontroller 



 

 

UNIT 1.1 

Learning Standard: 

2.4.1 

Spinal Cord Sensory 

nerves 

Spinal cord sends information to the 

motor nervous system to move the hand  

Motor nerves 
Input Microcontroller Output 



 

 

UNIT 1.1 

Learning Standard: 

2.4.1 



 

 

COMPONENTS OF A 
MICROCONTROLLER 

UNIT 1.2 

Learning Objective 
In this unit, SWBAT explain different components in a microcontroller.  
 
Success Criteria: 
Students are able to state the different components of a microcontroller orally or in writing.  

Learning Standard: 

2.4.2 

Power Supply 

Timing circuit 

Timing 

Clock /  

Crystal 

Input / Output Parallel 

Port 



 

 

UNIT 1.2 

Learning Standard: 

2.4.2 



 

 

INTRODUCTION TO BLOCK 
DIAGRAMS 

UNIT 1.3 

Learning Objective 
In this unit, SWBAT draw block diagrams 
 
Success Criteria: 
Students are able to draw a block diagram which includes a microcontroller, power supply and input & out-
put.  

Learning Standard: - 



 

 

INTRODUCTION TO SCHEMATIC 
DIAGRAM 

UNIT 1.4 

Learning Objective 
In this unit, SWBAT draw schematic diagrams. 
 
Success Criteria: 
Students are able to draw schematic diagrams accurately based on drawing standards. 

Learning Standard: 

2.4.3 



 

 

UNIT 1.4 

Learning Standard: 

2.4.3 

  

 

 

 

 

 



 

 

UNIT 1.4 

Learning Standard: 

2.4.3 



 

 

OUTPUT 
UNIT 2 

LEARNING STANDARD 

2.4.4 Build functioning simulated circuit with dedicated software.  

2.4.5 Connect input and output circuit on the microcontroller 

2.4.6  Write simple program based on input and output circuit 

ASSESSMENT STANDARD 

TIER 4 Test out functionality of a circuit that includes microcontroller.  

SUB-UNIT  

UNIT 2.1 Introduction to Output circuit programming   SP: 2.4.6  

UNIT 2.2 Types of output devices        

UNIT 2.3 Introduction to connecting output circuit   SP: 2.4.5 

UNIT 2.4 Output circuit simulation     SP: 2.4.5 

UNIT 2.1 60 MINUTES 

UNIT 2.2 

60 MINUTES  

UNIT 2.3 

UNIT 2.4 60 MINUTES 

RECOMMENDED T&L TIME 

ALLOCATION 

PREPARATION 

1)  Ensure that there are enough Arduino / Maker UNO 

for each students.  

2)  Unit 2.1 requires the use of a computer or a 

smartphone to program the microcontroller. (Refers to 

Appendix 1) 

3)  Unit 2.4 requires computer and internet 

4)  Can be used along with Student Module 

 



 

 

INTRODUCTION TO OUTPUT  
CIRCUIT PROGRAMMING 

UNIT 2.1 

Learning Objective 
In this unit, SWBAT write simple program to control output circuit. 
 
Success Criteria: 
Students will be able to control built in LED in Maker UNO / Arduino 

Learning Standard: 

2.4.6 



 

 

UNIT 2.1 

Learning Standard: 

2.4.6 

Start 

setup program 

loop program 

Start 

setup program 

loop program 



 

 

UNIT 2.1 

Learning Standard: 

2.4.6 

• 

• 
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UNIT 2.1 

Learning Standard: 

2.4.6 



 

 

UNIT 2.1 

Learning Standard: 

2.4.6 



 

 

UNIT 2.1 

Learning Standard: 

2.4.6 



 

 

UNIT 2.1 

Learning Standard: 

2.4.6 

5 void loop() { 



 

 

UNIT 2.1 

Learning Standard: 

2.4.6 



 

 

UNIT 2.1 

Learning Standard: 

2.4.6 



 

 

UNIT 2.1 

Learning Standard: 

2.4.6 

• 

• 

• 



 

 

UNIT 2.1 

Learning Standard: 

2.4.6 

digitalWrite(9, LOW); 

digitalWrite(8, HIGH); 

delay(1000); 

digitalWrite(9, HIGH); 

digitalWrite(8, LOW); 

delay(1000); 



 

 

OUTPUT DEVICES 

UNIT 2.2 

Learning Objective 
In this unit, SWBAT learn how to use various output devices 
 
Success Criteria: 
Students will be able to list down names and functions of output devices.  

Learning Standard: - 

• 

• 

• 

• 



 

 

UNIT 2.2 

Learning Standard: - 

• 

• 

• 

• 

• 



 

 

UNIT 2.2 

Learning Standard: - 

• 

• 

• 

• 

 

 



 

 

UNIT 2.2 

Learning Standard: - 

• 

• 

• 

• 

• 

• 
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INTRODUCTION TO  
CONNECTING OUTPUT CIRCUIT 

UNIT 2.3 

Learning Objective 
In this unit, SWBAT read schematic diagram and connect circuit based on the schematic diagram.  
 
Success Criteria: 
Students will be able to connect at least 1 circuit based on the schematic diagram 

Learning Standard: 

2.4.5 

• 

• 



 

 

UNIT 2.3 

Learning Standard: 

2.4.5 

• 

• 



 

 

UNIT 2.3 

Learning Standard: 

2.4.5 

A1 

A2 



 

 

UNIT 2.3 

Learning Standard: 

2.4.5 

B 



 

 

UNIT 2.3 

Learning Standard: 

2.4.5 



 

 

UNIT 2.3 

Learning Standard: 

2.4.5 



 

 

UNIT 2.3 

Learning Standard: 

2.4.5 



 

 

UNIT 2.3 

Learning Standard: 

2.4.5 



 

 

OUTPUT CIRCUIT SIMULATION 

UNIT 2.4 

Learning Objective 
In this unit, SWBAT simulate output circuit using dedicated software. 
 
Success Criteria: 
Students will be able to simulate at least 1 circuit along with the code simulation 

Learning Standard: 

2.4.4 



 

 

UNIT 2.4 

Learning Standard: 

2.4.4 



 

 

UNIT 2.4 

Learning Standard: 

2.4.4 



 

 

UNIT 2.4 

Learning Standard: 

2.4.4 



 

 

UNIT 2.4 

Learning Standard: 

2.4.4 



 

 

UNIT 2.4 

Learning Standard: 

2.4.4 



 

 

UNIT 2.4 

Learning Standard: 

2.4.4 



 

 

INPUT 
UNIT 3 

LEARNING STANDARD 

2.4.4 Build functioning simulated circuit with dedicated software.  

2.4.5 Connect input and output circuit on the microcontroller 

2.4.6  Write simple program based on input and output circuit 

ASSESSMENT STANDARD 

TIER  4 Test out functionality of a circuit that includes microcontroller.  

SUB-UNIT  

UNIT 3.1 Introduction to Input circuit programming   SP: 2.4.6  

UNIT 3.2 Types of input devices        

UNIT 3.3 Introduction to connecting input circuit    SP: 2.4.5 

UNIT 3.4 Input circuit simulation 

UNIT 3.1 60 MINUTES 

UNIT 3.2 

30 MINUTES 

UNIT 3.3 

UNIT 3.4 30 MINUTES 

RECOMMENDED T&L TIME 

ALLOCATION 

PREPARATION 

1)  Ensure that there are enough Arduino / Maker UNO 

for each students.  

2)  Unit 3.1 requires the use of a computer or a 

smartphone to program the microcontroller. (Refers to 

Appendix 1) 

3)  Unit 3.4 requires computer and internet 

4)  Can be used along with Student Module 



 

 

INTRODUCTION TO INPUT  
CIRCUIT PROGRAMMING 

UNIT 3.1 

Learning Objective 
In this unit, SWBAT write simple programming to control input circuit 
 
Success Criteria: 
Students are able to write programming to read and display input values from the circuit.  

Learning Standard: 

2.4.6 



 

 

UNIT 3.1 

Learning Standard: 

2.4.6 



 

 

UNIT 3.1 

Learning Standard: 

2.4.6 



 

 

UNIT 3.1 

Learning Standard: 

2.4.6 



 

 

INPUT DEVICES 

UNIT 3.2 

Learning Objective 
In this unit, SWBAT learn different types of input devices  
 
Success Criteria: 
Students are able to list and state the name and function of input devices 

Learning Standard:  

- 

• 

• 

• 

• 

• 

 



 

 

UNIT 3.2 

Learning Standard:  

- 

• 

 

 



 

 

UNIT 3.2 

Learning Standard:  

- 

• 

• 

• 



 

 

UNIT 3.2 

Learning Standard:  

- 

• 

• 

• 

• 



 

 

UNIT 3.2 

Learning Standard:  

- 

• 



 

 

INTRODUCTION TO INPUT  
CIRCUIT CONNECTION 

UNIT 3.3 

Learning Objective 
In this unit, SWBAT read schematic diagram and connect circuit based on the schematic diagram.  
 
Success Criteria: 
Students are able to create at least 1 circuit based on schematic diagram 

Learning Standard: 

2.4.5 

• 

• 



 

 

UNIT 3.3 

Learning Standard: 

2.4.5 

• 

• 

• 

• 

• 

• 



 

 

UNIT 3.3 

Learning Standard: 

2.4.5 

• 

• 

• 



 

 

UNIT 3.3 

Learning Standard: 

2.4.5 

• 

• 



 

 

INPUT CIRCUIT SIMULATION 

UNIT 3.4 

Learning Objective 
In this unit, SWBAT simulate input circuit on dedicated software.  
 
Success Criteria: 
Students will be able to simulate at least 1 circuit simulation with programming.  

Learning Standard: 

2.4.4 



 

 

UNIT 3.4 

Learning Standard: 

2.4.4 



 

 

UNIT 3.4 

Learning Standard: 

2.4.4 



 

 

UNIT 3.4 

Learning Standard: 

2.4.4 



 

 

UNIT 3.4 

Learning Standard: 

2.4.4 



 

 

COMBINATION OF INPUT AND OUTPUT 

UNIT 4 

LEARNING STANDARD 

2.4.4 Build functioning simulated circuit with dedicated software.  

2.4.5 Connect input and output circuit on the microcontroller 

2.4.6  Write simple program based on input and output circuit 

2.4.7 Test and evaluate the function of the electronic circuit 

2.4.8 Recommend improvement on electronic circuit.  

ASSESSMENT STANDARD 

TIER  4 Test out functionality of a circuit that includes microcontroller.  

TIER 5 Justify programming control structure for input and output to solve a problem. 

TIER 6 Construct working microcontroller circuit.  

SUB-UNIT  

UNIT 4.1 Introduction to conditional programming structure in Arduino SP: 2.4.6  

UNIT 4.2 Combine input and output circuit    SP: 2.4.7 

UNIT 4.3 Simulate a combination of input and output circuit  SP 2.4.5 

UNIT 4.4 Project Creation      SP: 2.4.7 / 2.4.8 

UNIT 4.1 60 MINUTES 

UNIT 4.2 

30 MINUTES 

UNIT 4.3 

UNIT 4.4 90 MINUTES 

RECOMMENDED T&L TIME 

ALLOCATION 
PREPARATION 

1)  Ensure that there are enough Arduino / Maker UNO for 

each students.  

2)  Unit 4.1 requires the use of a computer or a smartphone to 

program the microcontroller. (Refers to Appendix 1) 

3)  Unit 4.3 requires computer and internet 

4)  Can be used along with Student Module 



 

 

INTRODUCTION TO CONDITIONAL 
PROGRAMMING STRUCTURE 

UNIT 4.1 

Learning Objective 
In this unit, SWBAT write programming that will produce different output based in the input received.  
 
Success Criteria: 
Student will be able to turn on built in LED by pressing pushbuttons (built-in or connected externally) 

Learning Standard: 

2.4.6 

Is the value read 

equals to 1? 

Turn on LED at pin 13 

Other program statements 

Turn off LED at pin 13 

No 

Yes 



 

 

UNIT 4.1 

Learning Standard: 

2.4.6 



 

 

UNIT 4.1 

Learning Standard: 

2.4.6 



 

 

UNIT 4.1 

Learning Standard: 

2.4.6 



 

 

UNIT 4.1 

Learning Standard: 

2.4.6 



 

 

UNIT 4.1 

Learning Standard: 

2.4.6 



 

 

UNIT 4.1 

Learning Standard: 

2.4.6 



 

 

COMBINATION OF INPUT AND 
OUTPUT CIRCUIT.  

UNIT 4.2 

Learning Objective 
In this unit, SWBAT read schematic diagram and connect the circuit based on schematic diagram. 
 
Success Criteria: 
Students can produce at least 1 circuit based on schematic given.  

Learning Standard: 

2.4.5 



 

 

UNIT 4.2 

Learning Standard: 

2.4.5 



 

 

INPUT AND OUTPUT SIMULATION 

UNIT 4.3 

Learning Objective 
In this unit, SWBAT simulate input and output circuit on dedicated software.  
 
Success Criteria: 
Students can simulate at least 1 circuit with its programming.  

Learning Standard: 

2.4.4 



 

 

UNIT 4.3 

Learning Standard: 

2.4.4 



 

 

UNIT 4.3 

Learning Standard: 

2.4.4 



 

 

UNIT 4.3 

Learning Standard: 

2.4.4 



 

 

UNIT 4.3 

Learning Standard: 

2.4.4 



 

 

PROJECT CREATION 

UNIT 4.4 

Learning Objective 
In this unit, SWBAT produce simple project that involves the use of input and output.  
 
Success Criteria: 
Student can create project that uses input and output, simulate and document the project creation.  

Learning Standard: 

2.4.7 / 2.4.8 

Find out about 

problems faced by 

user / users’ needs 

Write the code for 

the project 

Brainstorm the solu-

tion to solve/meet 

users’ needs 

Simulate the project. 

Fix and debug if 

needed 

Plan the project 

system by drawing 

block diagram 

Create project on 

breadboard 

List down compo-

nents needed  

Test and note down 

ways to improve the 

project 

Draw schematic for 

the project 

Improve the project 



 

 

PROGRAMMING ARDUINO  
WITH ANDROID SMARTPHONES 

Appendix 1 

• 

• 

1https://play.google.com/store/apps/details?id=com.app.usbotgchecker&hl=en 

2https://play.google.com/store/apps/details?id=name.antonsmirnov.android.arduinodroid2&hl=en 



 

 

Reference / Additional 
Information 

Appendix 2 

• 

• 

• 

• 

• 

• 

• 

• 


