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Title   

LET’S LIGHT UP THE DARKNESS 

Author(s) 

Anastasiou Maria, Pachouli Agni 

Licenses 

 Attribution CC BY. This license lets others distribute, remix, tweak, and build upon your work, 

even commercially, as long as they credit you for the original creation. This is the most accommodating of licenses 

offered. Recommended for maximum dissemination and use of licensed materials. 

Subject 

List all the subjects that this lesson plan is intended for. If this is an interdisciplinary lesson, list multiple subjects. 

Computer Science, Electronics, Physics, Programming, Technology 

Aim of the lesson 

Describe in 1-2 sentences what you would like to achieve with your students by the end of the lesson. 

Pupils, working in groups of three, are challenged to construct and program their own autonomous 

night light in order to place their theoretical knowledge of electrical circuits in a physical context. 

Additionally, pupils will improve their programming skills through physical computing.  

Age of students 

11-14 years old 

Time 

Preparation time: 40’ 

Teaching time: 3 hours 

The lesson plan entails 4 lessons of 45 minutes each.  

  



 
 

2 
 

Teaching material 

Online: 

List here all the links of online tools and support documents that you will use during the lesson. 

Worksheet ( https://goo.gl/Xf5Mmy ) 

Offline:  

List here all the offline tools, such as: paper, glue, etc. 

Per group: 

Scratch 4 Arduino software ( http://s4a.cat/ ) installed on computers, Arduino Uno, USB 2.0 A 

Male to B male, breadboard, wires/cables (male to male, male to female), 2 LEDs, 3 x 200 Ohm 

resistors, 1 photoresistor, a flashlight 

Every day and affordable materials (small boxes, paperclips, wooden sticks, colorful papers, 

stickers, markers, scissors, glue etc).   

21st century skills 

Add here how the lesson plan corresponds to 21st century skills. To find out more: http://www.p21.org/our-work/p21-

framework . 

This lesson enhances pupils’ critical thinking: pupils identify an authentic problem, experiment 

with circuits and, by programming, observe and interpret different situations and make decisions. 

Pupils also improve their collaborative skills, by working in small groups, exchanging ideas, 

exercising flexibility and willingness to be helpful in making necessary compromises to accomplish 

a common goal, which is to construct an autonomous nightlight. 

During the construction phase, pupils’ creativity is fostered: no specific pattern or instructions are 

provided; instead pupils use their imagination and creativity to make their ideas tangible. They 

are encouraged to analyze and evaluate their own ideas in order to improve and maximize 

creative efforts. 

Furthermore, the lesson plan supports pupils to further develop their communication skills. 

Pupils present their construction in the classroom, discuss the different solutions, the problems 

and the limitations that they may have found. Pupils also express their opinion by evaluating the 

best artifact and state the reasons for their choice. 

Lesson Plan 

Describe here in detail all the activities during the lesson and the time they require. Remember, that your lesson plan 

needs to correspond to real-world problems in STEM education. 

This is the outline of activities. A detailed worksheet is attached at the end of the document. 

https://goo.gl/Xf5Mmy
http://s4a.cat/
http://www.p21.org/our-work/p21-framework
http://www.p21.org/our-work/p21-framework
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Name of activity Procedure Time 

 Introduction At the beginning of the workshop, the teacher presents the overall 
aim, the objectives of the workshop, the training methodology and 
the expected training results. A brief demonstration of the 
electronic parts (Arduino, resistors, LED, photoresistor) is being 
held. Before pupils start acting, groups are asked to choose a 
name for their team. 

 15’ 

Experimentation with 
electrical circuits 
(1st Activity: Make the LED blink 
2nd Activity: Let’s experiment 
with the photoresistor  
3rd Activity: Turn the LEDs on 
and off based on the value of 
light) 

Teams start implementing the worksheet activities, which support 
their involvement equally in programming  and electronics. First, 
they design the electronic circuit that turns the LED on and off. 
Furthermore, pupils get familiar with the photoresistor, as they 
have to figure out how it reacts when light is shined on it. They 
experiment with different values of light and observe the results on 
the photoresistor. Programming will be implemented with Scratch 
4 Arduino. 

 90’ 

Creating the night light  
(4th Activity: Create your own 
auto night light!) 

Pupils get involved in constructing an autonomous night light by 
using every day and affordable materials (boxes, paperclips, 
wooden sticks, rope, glue etc). No specific pattern or instructions 
are provided, instead pupils use their imagination and creativity to 
choose and combine the materials. During the construction 
process, pupils exchange ideas, disagree, negotiate, experiment, 
try different ideas, collaborate and improve their construction. At 
the end of the session, each team will have constructed a unique 
autonomous night light.  

 45’ 

Presenting the autonomous 
night light - feedback 

After completing all the activity phases pupils present their 
autonomous night light in classroom, discuss the difficulties, the 
different solutions, the limitations that may have found in every 
step and suggest improvements.  

 15’ 

Participate in an educational 
social media platform ( 
http://www.edmodo.com/ ) 

Pupils are prompted to vote for the best artifact and explain why 
they prefer it against the others. An educational social media 
platform will be used for communication and peer-assessment.    

 15’ 

 

Assessment 

Describe here the assessment method of the lesson, if any. For example, if you plan on assessing your students with 

a quiz, include here questions and answer options with color-coding the correct answers. 

Assessment will be held based on their presentation and artifacts. 

Student feedback 

Add here the method with which your students will be able to give you feedback and discuss the lesson. 

After completing all the activity phases, pupils present their autonomous night light in classroom, 

discuss the difficulties, the different solutions, the limitations that may have found in every step 

and suggest improvements and further elaborated constructions. 

http://www.edmodo.com/
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About Scientix 

Scientix promotes and supports a Europe-wide collaboration among STEM (Science, 

Technology, Engineering and Mathematics) teachers, education researchers, policymakers and 

other STEM education professionals. If you need more information, check the Scientix portal, or 

contact either the Scientix National Contact Point or Scientix Ambassadors in your country. 

  

http://www.scientix.eu/home
http://www.scientix.eu/national-contact-points
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Worksheet: “Let’s light up the darkness” 

 

Name of Group:_________________________________________________________ 

  

Fear of the dark is a very common complaint among young children. Think about yourself. 

Are you afraid of the dark? What might help someone feel less fear of the dark?  

  

  

  

In this activity you will create and program your own nightlight using an Arduino controller, 

electronic components and every day affordable materials. 

But what is an autonomous nightlight? How does it work? 

  

1st Activity: Make the LED blink 

A. Connect one LED on the breadboard and build the electrical circuit based on the 

following image. Note that one end of the resistor is connected to digital pin 10. 
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B.   Place one more LED on the breadboard and build the same electrical circuit using 

digital pin 13.   

C.   After you build the circuit, plug your Arduino board into your computer, start the 

S4A (Scratch 4 Arduino) software and create the code below: 

 

 

D.  What happens when you click on the green flag?  

 

 

 

 

 

 

E.   Make the appropriate changes in order for both LEDs to blink simultaneously every 

3 seconds.  

  

2nd Activity: Let’s experiment with the photoresistor 

 

Photoresistors are light-sensitive devices most often used to indicate the presence or 

absence of light, or to measure the light intensity.  

 

A.   Connect the photoresistor on the breadboard and build the electrical circuit based 

on the following image. Note that one end of the photoresistor is connected to the 

Analogue 2 pin. 
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B.   It’s time to program Arduino and observe how the photoresistor reacts when light 

is shined on it. Start the S4A (Scratch 4 Arduino) software and create the code below:  

 

 

 

C.   Turn on the flashlight and place it above the photoresistor. Move the flashlight up 

and down and experiment with different intensities of light. Observe how the value of the 

variable light  changes. 

  

In the dark, the resistance is __________ (low / high), but when the sensor is 

exposed to light, the resistance _____________(drops / increases)  dramatically. 
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3rd Activity: Turn the LEDs on and off based on the value of light 

 

Taking into consideration the use of an autonomous nightlight, the goal is to (1) turn on 

the LEDs in low-light conditions and (2) turn them off when the photoresistor is exposed 

to light.   

  

Fill in the appropriate blocks so 

that:   

· If  the photoresistor detects low-

light THEN the LEDs will turn on, 

· else the LEDs will turn off.  

 

   

4th Activity: Create your own auto night light! 

Use the available material on the bench and create your own autonomous nightlight. Use 

your imagination and creativity to choose and combine the materials. Remember to add 

all the electrical circuits to it.   

 

 

 

Have fun! 

 


