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Duration: 2 × 45 minutes 

Target group: Children of 7–13 years of age

Objective of the workshop: To explore phenomena and concepts already existing in the world of perception of children, using creative 

problem-solving and handicrafts as methods. To improve cooperation skills, to present a research-based approach and to combine science, 

technology, arts and mathematics, as is characteristic to STEAM workshops. In the House of Light workshop, children can examine 

differences between LEDs and incandescent bulbs and build the interior of their own house of light. Children will work in pairs.

HOUSE OF LIGHT 
WORKSHOP
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At the beginning of the workshop, each pair will have their own 

prefabricated house of light, a plywood scale model of a room. The 

house of light can also be built of cardboard or any other material. 

Here at Heureka, we have used scale models with the following 

internal dimensions: height 16 cm, depth 16 cm and width 22 cm. 

During the first workshop lesson, we will build furniture for our 

houses of light. Let us first think about homes and the rooms in 

them. What is your favourite room and why? Now, you can all start 

building the types of furniture you like. You can build your favourite 

piece or invent a new and previously unknown piece of furniture 

or interior design element. You can use wooden sticks, pieces of 

felt or fabric, different papers, pieces of wood, straws and others as 

material. Use hot-setting adhesive to put your furniture together, as 

it acts quicker than regular adhesives. It is recommended that you 

use low-temperature dispensers and adhesives designed for them for 

the sake of safety. If you like, you can take your furniture with you 

after the workshop.

It is useful to have a short break after the first lesson, during which 

the room can be cleaned up.

INTERIOR DESIGN (45 MIN)
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1. Connecting lights to the house

At the beginning of the second lesson, each pair will be given 

one white LED, one incandescent bulb and its socket, two battery 

holders (2 × AA with a connector), at least four clip-on cables and 

four AA batteries. The ceiling of the house of light must have holes 

for LED legs at one end of the room and a hole for the bulb socket 

at the other end. The house of light and its components are passed 

around from one group to another, so that each pair can finally 

disassemble the connections and components.

The LED and incandescent bulb are placed in their designated 

places. Next, each pair will connect the LED to the battery holder 

and the incandescent bulb to the other battery holder, using the 

clip-on cables. At this stage, 2+2 cables are required. The children 

should be reminded that the batteries should not be short-circuited 

(as the battery holder might melt). It should also be ensured that 

the LED is connected in the correct way: The LED only works when 

the red cable (+) of the battery holder is connected to the longer leg 

and the black cable (-) to the shorter leg. Once the connections have 

been made, switch off the classroom lights and let everyone test the 

lighting in their house of light and evaluate which light source is 

more effective, the LED or the incandescent bulb.

2. Measuring the values of lights

Three types of measuring devices are required for the workshop, and 

there must be enough devices so that each pair has something to 

do. However, the measurements do not need to be conducted in any 

specific order, and some pairs may measure the luminous intensity, 

while others are measuring the current. Hand out a piece of paper 

and a pen to each pair for registering the measurement results. After 

obtaining readings, the pairs can write down their results on a large 

board on which the results of all pairs are registered. The average 

values of these can also be calculated in the end. It is useful to draw 

icons for light (e.g. a picture of the sun), heat (e.g. a picture of a 

thermometer) and electric current (e.g. a picture of a battery) on a 

vertical line on the board.

Next, we can start our measurements. Luminous intensity is 

measured by using a lux meter (lux is the unit of illuminance). Place 

it in the house underneath the LED or incandescent bulb, and only 

switch on the light source underneath which the meter is located. 

Write down the reading and repeat the measurement for the other 

light source to have equivalent values for the luminous intensity of 

the LED and incandescent bulb. At this stage, it is useful to state that 

LED has a higher luminous intensity. 

Next, measure the temperature of the light sources by using an IR 

thermometer. This can be done by simply pointing the thermometer 

at the light source and pulling the trigger. The difference between 

the LED and incandescent bulb may not be high, but it can usually 

EXAMINING THE PROPERTIES OF DIFFERENT TYPES OF LIGHTS (45 MIN)

The measuring devices used are:

• a lux meter to measure luminous intensity 

• an IR thermometer to examine how an LED and an 

incandescent bulb heat up

• a multimeter to measure current
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be measured. Typically, an LED is a few degrees cooler than an 

incandescent bulb. The purpose of this measurement is to show that 

an incandescent bulb generates not only light, but also heat. Because 

an LED does not heat up much, it has a much higher efficiency 

ratio in terms of lighting. The difference in temperature is caused by 

the different ways in which an LED and incandescent bulb convert 

electric current into light: The incandescent bulb is based on a 

heated filament which radiates at a frequency of visible light, but also 

in the infra-red range as thermal radiation. Then again, an LED is 

based on a semiconductor which converts electric currently directly 

to radiation.

Finally, measure the electricity consumption of the LED and 

incandescent bulb by using a multimeter. Because we are using both 

light sources at the same voltage (3 V), the electricity consumption is 

directly proportional to the electric power used by the component. 

In other words, the light source through which a higher current 

passes also consumes more electricity. For the current measurement, 

both light sources must be connected in series with the multimeter, 

and the multimeter must be set in the A/DC (amps/direct current) 

range. Remind the children that, in the currency measurement 

range, the multimeter must never be connected directly to battery 

terminals to prevent its fuse from tripping.

For connecting the multimeter, you will need three clip-on 

cables. Again, measure both light sources separately when they 

are switched on. The wiring sequence is as follows in the current 

measurement: from the battery holder to the light source, from 

the light source to one multimeter connector, and from the other 

multimeter connector back to the battery holder. Make sure that 

the polarity of the LED is correct or it will not work. You do not 

need to worry about the polarity of the multimeter: if connected 

incorrectly, it will show negative values; and the minus sign can 

simply be ignored to have a positive value. If there are smaller 

children, you can demonstrate how the multimeter should be 

connected because a more complicated connection is required. At 

Heureka, the current measurement is usually left out at workshops 

involving children of less than ten years of age.

3. Examining the results

Once all have produced their measurement results, ask which 

type of lighting they would select for their homes on the basis of 

these measurements. Listen to different opinions and reasons for 

them. Finally, you can tally up the score. If the measuring devices 

worked properly, the results will show that LEDs usually offer 

a better solution than incandescent bulbs. However, the higher 

manufacturing costs of LEDs still set some restrictions on their 

increased use. Because LEDs consume less electricity, their operating 

costs are lower than those of incandescent bulbs and, for the same 

reason, they are also more ecological.

Materials for a group of 20 children to be divided 

into ten pairs:

• 1 house of light for each pair

• 5 clip-on cables for each pair

• 2 battery holders for each pair

• 1 small white LED and 1 small incandescent bulb for 

each pair

• Lux meters

• IR thermometers

• Multimeters

• Paper and pens

• A large board and icons for the values to be measured

• If required, a calculator to calculate average values

For handicrafts:

• Different types of fabric, wood, decorations, paper, etc.

• Hot-setting adhesive dispensers

• Other materials
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Background material and general comments:

In practice, all multimeters are suitable for current measurements. 

Their prices start from 10 €  and, if the device has no other uses, 

such a meter is sufficient for the needs of the House of Light 

workshop. The most inexpensive lux meters cost roughly 

30–50 € and, because we are only looking for values comparable 

with each other, their accuracy is sufficient for this purpose. The 

prices of suitable IR thermometers are approximately at the same 

level. NOTE: IR thermometers usually have a laser pointer which 

must be sealed with tape for safety reasons. This will not have any 

impact on the measurement results.

Please note that, when using LEDs, a starting resistance should 

always be installed in the same circuit to limit the current passing 

through the LED. However, when running the workshop, we noticed 

that white LEDs typically withstand the current without any starting 

resistance and, therefore, we chose not to use any starting resistance 

in order to keep the circuit as simple as possible. Because of this 

arrangement, LEDs may break and there should be a sufficient 

number of spares in stock.

It can be said that, because incandescent bulbs also heat up the 

rooms in which they are installed, they cannot always be replaced 

by LEDs without increasing the heating power of the building 

previously also heated by incandescent bulbs. Then again, in cold 

rooms where the heat produced by incandescent bulbs is only 

disadvantageous, their replacement with LEDs is an improvement 

in every way.

The variables we are dealing with in the House of Light workshop 

are: current (I), the unit of which is ampere (A); voltage (U), the 

unit of which is volt (V); and electric power (P), the unit of which 

is watt (W). In order to understand how these variables behave, we 

need to remember that an electric current is normally the movement 

of negatively charged electrons in a conductor: Current (I) represents 

how high a charge passes through a conductor within a specific time. 

In other words, it is directly proportional to the number of electrons 

carrying the charge. A high current is like a river carrying large 

volumes of water, while a low current is like a small stream.

Voltage (U) indicates a difference in potential between two 

measuring points. Therefore, voltage expresses how many more or 

fewer electrons there are in one charge, compared with another. 

If these points are connected to one another, voltage will generate 

current. A low voltage is like a slowly flowing stream of water, 

whereas a high voltage is like surging rapids.

Electric power is the product of current (I) multiplied by voltage 

(U): P = UI. Power indicates how much heavy work can the specific 

current do. If we think about a large river carrying high volumes of 

water (high current), it has enough power to rotate a large wheel, 

that is, do a lot of work, even if the flow rate (voltage) were low. Then 

again, a small stream (low current) can only rotate the same wheel if 

the flow rate (current) is much higher than in the larger river.


