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Recommended year 6th -7th grade 

Time framework 2 lessons (1 double lesson) 

Thematic block Utility and Gift Products 

Objectives and development of competencies The students shall develop an understanding 

of what sensors are and how they make 

everyday life easier. 

 

Prescribed method: e.g. group working 

 

The students are able to understand and 

draw a simple circuit. Also, they can 

differentiate between an LED and a bulb. 

 

Interdisciplinary (cross-curricular) relations 

 

Physics, Technology  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Theoretical Introduction: 

 

Humans have always tried to produce light. Beginning with the Neanderthals who made a fire 

in their caves, not only to warm themselves but also to catch sight of potential hazards. 

Later people succeeded in taming the flames and carrying them in portable devices, for 

example in oil lamps. But there rested a source of danger! If you weren’t cautious enough it 

could have devastating consequences such as fires. 

Nowadays people enjoy lighting a candle in the evening as it has a calming or meditative 

effect or just to give honor to the traditions! But the risk of fire rests and so the LED candle 

was developed. Just like a real candle the LED candle can be blown out and lighted and also 

the flickering is imitated. Additionally the risk of fire could be extremely reduced, as it is 

absolutely okay to forget about the candle and to insert a new battery as soon as it doesn’t 

work any more. 

 

Methodical Part for the Teacher: 

 

Theme Objectives 

 

There are several advanced technologies and sensors integrated in an LED candle. With these 

issues will be dealt in NWT classes in 9th-10th grade therefore they aren’t dwelled any further 

on.  

Only the awareness for the phenomenon should be risen which means the students shall 

understand how the LED candle functions and which conditions must be fulfilled to light it up 

or to blow it out.  

 

 

1.Sensors: 

In general sensors can be seen as switches that work autonomously. The task is only executed 

when the responsible sensor closes the circuit. 

There are many various sensors (temperature, pressure, current, etc.) that you could use to 

reproduce the effects of the LED candle. 

Two of these sensors are considered in the following experiments:  



a. Light sensor1 

 

The photo resistor is optimally suited for the construction of light barriers, light relays, 

twilight switches, counting devices, alarm systems, light monitoring systems, etc. 

This small component closes the circuit when it is illuminated by a light source, in our 

case that would be a lighter or a matchstick. 

 

b. Airflow sensor (rather for microphones than for anemometers)  

 

The airflow sensor can be used as technology for measurement and testing or to 

measure the wind speed and flow speed of gases at anemometers. 

The microphone sensor is only activated when it is close to a noise or a sound source. 

The anemometer needs a flow like winds or blowing. 

 

c. Further Sensors – Types and their operating principles 

These types can be discussed in further lessons or on students’ request. 
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Lesson structure 

                                                 
1 https://www.conrad.de/de/fotowiderstand-excelitas-a-9013-gehaeuseart-5-mm-145475.html?sc.ref=Category%20Overview 

 
2 https://de.wikipedia.org/wiki/Sensor 

 

Operating 

Principle 
Example 

Mechanical 
Manometer, spring balance, lever balance, 

thermometer 

Thermoelectric Thermal element 

Resistive 
Strain gauges, hot wires, semiconductor strain 

gauges, Pt100 sensors 

Piezoelectric Acceleration sensors 

Capacitive Pressure sensor, rain sensor 

Inductive Inclinometer, force sensor, position sensor 

Optical CCD sensor, photocell 

Magnetic Hall sensors, Reed contacts 

https://www.conrad.de/de/fotowiderstand-excelitas-a-9013-gehaeuseart-5-mm-145475.html?sc.ref=Category%20Overview
https://de.wikipedia.org/wiki/Sensor


 

Introduction, Motivation and Contextualization (5-10min) 

The lesson can always be held, but is favorable during Christmas time as the risk of fire, 

which is caused by a candle, can be showed explicitly.  

It can’t be excluded that some students know LED candles from home but usually they only 

know the phenomenon so they will be interested and participating again as soon as the 

functional principle is explained.  

 

The students are introduced to the topic and motivated with the help of illustrative material. 

The teacher puts an LED candle and a usual candle on an extra table and tries to elicit their 

differences from the students by using the method of development by questions. 

 

Students’ perceptions + Hypothesizing (10 -15min) 

The students will find many various points where the two objects differentiate from each 

other. These points are noted on the whiteboard.  

But how can you light up the two types of candles (LED without operating the switch) 

without touching them? 

➢ Both of them can be lighted up by a usual lighter! 

 

And how can you prevent both objects from continuing to light? 

 

➢ Just by blowing it out! 

 

A new phenomenon: you can blow out electricity! How is that possible?? 

 

Students’ perceptions: flames can be blown out, electricity cannot. 

This perception is right as you can’t just blow out electricity, but it is made possible by using 

a special sensor/circuit breaker. 

 

The teacher shows some various sensors to the students (Arduino Sensor Kit if there is one), 

in addition the students can talk about motion sensors (at school or at home) that 

automatically switch the light during darkness when they register a movement. 

 

 



Gaining knowledge by experimenting (45-60min) 

 

To study the phenomenon "Blowing out electricity“ the students construct gallows with an 

LED/light bulb, a plug-in card with a sensor, a battery and some cables. 

At the same time they can make some hypotheses about the functional principle of the 

apparatus. As an alternative there are prefabricated experimenting sets e.g. at Conrad 

Electronic. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Observation:  The students have put together gallows and found out that the phenomenon 

only functions if the wooden cover is positioned in such a way that the hole 

points towards the sensor. If not the bulb can’t be blown out. Also too much or 

too little space between the bulb and the wooden cover isn’t expedient. 

 

Conclusion: The phenomenon only functions with brightness and darkness. The sensor must 

be able to distinguish them from each other. When light shines into the hole the 

circuit is closed and the bulb lights up. It continues to light as the bulb 

functions as a light source itself. As soon as you blow it „off“, it moves far 

enough away so there is no incidence of light on the sensor any more, the 

circuit isn’t closed and the bulb goes out. 

 

Application: All further sensors function the same way. As an example the motion sensor: 

There is only a closed circuit and the light is switched if there is a movement, if 

there is none, the circuit is open and accordingly the light goes out. 

 

 

  +Transfer   

6,7 



 

Consolidation of the results: the students put the headwords of the results as listed in point 

„Conclusion and Transfer“ in their exercise books 

 

Ending: Return to the LED candle and outlook on possible further projects such 

as: building your own LED candle (telling or showing the video)  

 

If there is time left further sensors can be shown in action and be pointed up. (Arduino Sensor 

Kit) 

 

Accompanying Material:   

- Catalogue of the various sensors with photos and examples (if possible with real elements)  

- "Gallows“ 

Also, the instructions by Conrad can be used as illustrative material.  

(https://www.google.de/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0ahUKEwispMS8usLLAhXsO5

oKHXuVDbgQFggcMAA&url=http%3A%2F%2Fwww.produktinfo.conrad.com%2Fdatenblaetter%2F275000-

299999%2F299022-an-01-de-

Experimentierset_Galgen.pdf&usg=AFQjCNECv7mjNha1x_xxAcZEO5qVXaH48g&bvm=bv.116636494,d.bG

s&cad=rja) 

- Arduino Sensor Kit for NWT classes of 9th-10th grade 

 

Attachments: 

Instructions for building the gallows (see below). As an option the cards can be made by 

students of the NWT classes as they have already had the project in the past and are now 

taught about electricity circuits, soldering, etc. 

 

Building light gallows 

 

To build the gallows oneself you need some knowledge of electrical technology and a little 

experience in soldering. If there is none it is also possible to construct the circuit on a plug-in 

board without soldering.  

In the following this variation is described.  

You need: 

- Cordless screwdriver 

https://www.google.de/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0ahUKEwispMS8usLLAhXsO5oKHXuVDbgQFggcMAA&url=http%3A%2F%2Fwww.produktinfo.conrad.com%2Fdatenblaetter%2F275000-299999%2F299022-an-01-de-Experimentierset_Galgen.pdf&usg=AFQjCNECv7mjNha1x_xxAcZEO5qVXaH48g&bvm=bv.116636494,d.bGs&cad=rja
https://www.google.de/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0ahUKEwispMS8usLLAhXsO5oKHXuVDbgQFggcMAA&url=http%3A%2F%2Fwww.produktinfo.conrad.com%2Fdatenblaetter%2F275000-299999%2F299022-an-01-de-Experimentierset_Galgen.pdf&usg=AFQjCNECv7mjNha1x_xxAcZEO5qVXaH48g&bvm=bv.116636494,d.bGs&cad=rja
https://www.google.de/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0ahUKEwispMS8usLLAhXsO5oKHXuVDbgQFggcMAA&url=http%3A%2F%2Fwww.produktinfo.conrad.com%2Fdatenblaetter%2F275000-299999%2F299022-an-01-de-Experimentierset_Galgen.pdf&usg=AFQjCNECv7mjNha1x_xxAcZEO5qVXaH48g&bvm=bv.116636494,d.bGs&cad=rja
https://www.google.de/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0ahUKEwispMS8usLLAhXsO5oKHXuVDbgQFggcMAA&url=http%3A%2F%2Fwww.produktinfo.conrad.com%2Fdatenblaetter%2F275000-299999%2F299022-an-01-de-Experimentierset_Galgen.pdf&usg=AFQjCNECv7mjNha1x_xxAcZEO5qVXaH48g&bvm=bv.116636494,d.bGs&cad=rja
https://www.google.de/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0ahUKEwispMS8usLLAhXsO5oKHXuVDbgQFggcMAA&url=http%3A%2F%2Fwww.produktinfo.conrad.com%2Fdatenblaetter%2F275000-299999%2F299022-an-01-de-Experimentierset_Galgen.pdf&usg=AFQjCNECv7mjNha1x_xxAcZEO5qVXaH48g&bvm=bv.116636494,d.bGs&cad=rja


- (Soldering iron) 

- Screwdriver + screws in various lengths 

 

For the wooden rack: 

- Woodcuttings in different sizes and thicknesses 

- Black and red wires, that lead to the bulb 

- 1x battery 4,5V 

- 1x small bulb 3.7V/ 0,3A 

 

There are no limits to the students’ imagination when it comes to designing the experimental 

setup. However they should bear in mind that the shape of gallows must be maintained so that 

the small bulb can be blown away without great effort so the circuit breaks and the light is 

„blown out“.  

In the base of the gallows and the parts that the gallows exist of there should be holes and 

gaps to lead the cables to the board. 

 

For the board: 

- Perforated experimental panel 

- 1x transistor   (e.g. PN2222A) 

- 1x potentiometer (e.g. TRIM-10K)   

- 1x LDR sensor (light sensor)  

- Several jumpers  (to close the circuit) 

 

The board is put together as shown on the circuit diagram. 

Instead of the plug-in board the students can also solder the 

components onto a usual board.  

Finally the board is put into the base of the gallows and the 

area of the hole (for the incidence of light on the LDR) is estimated and drilled. 

At last the bulb must be placed directly above the hole at the head of the gallows. 

It is important to pay attention that the gallows aren’t too long or too short. 

Now the cables must be connected to the battery, at this the students should pay attention to 

the correct polarity. Black stands for negative, red stands for positive. 

When everything is plugged together and the bulb lights up they must turn the small wheel of 

the potentiometer until the bulb goes out. 
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Now you can light it with a flame and extinguish it by blowing it out. 

 

Sketch: 


