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Experiments
Human senses 

What is the colour?

Ask a test person to sit down and 
stare at a point on the opposite wall. 
From now on until the end of the 
experiment, the test person must not 
move his or her eyes.
Hold a coloured pencil behind the 
test person’s head and slowly move 
the pencil around the person’s head 
(distance to face about 40 cm).
The test person is asked to immedi-
ately say “stop” when he or she 
notices the pencil moving into his or 
her field of vision.
At what angle (approximately) can the 
person see the pencil?
Is the test person able to recognize 
the colour of the pencil?
Carry on moving the pencil further 
around the test person's head.
The test person is asked to immedi-
ately say “stop” when he or she recog-
nizes the colour of the pencil.
At what angle (approximately) can the 
person recognize the colour?
Note down the findings in a chart for 

all the students in your group. For 
your class, what is the average angle 
at which you can recognize the move-
ment of the pencil and its colour?

The direction of sound

Mark the middle of a hose with a felt-
tip pen. Ask a test person to hold the 
hose endings close to his or her ears. 
Use a pencil to tap gently on the hose 
about 10 cm left or right of the mark. 
Is the test person able to say which 
side of the centre you knocked on?
Find the least distance (in cm) left or 
right of the mark for which the person 
can tell whether you tapped left or 
right of the middle mark. 
Note down your findings for all the 
students in your group.
In a single medium (e. g. air), sound 
constantly travels at the same speed. 
Use this information to explain your 
findings.

down its legs in order to run and thus 
escape the snake. This reaction is the 
mouse’s output.

Input can reach the body in the form 
of different stimuli. Our sense of vision 
responds to light, the sense of hearing 
to sound waves, the senses of smell and 
taste to chemicals, the sense of touch 
to pressure applied to the skin. Each 
sensory organ can only respond to a 
specific form of stimulus (e. g. the eye 
responds to light) which is called its 
adequate stimulus.

A sensory organ, such as the eye, the 
ear, the nose, the tongue or the skin, 
has supporting structures that allow  
for the proper operation of the organ; 
for example, the iris of the eye helps 
to adjust the amount of light that 
enters the eye.

Most importantly, a sensory organ 
also needs receptors (cells) which are 
responsible for receiving the stimu-
lus and transducing it into (electrical) 
signals. In the form of such a signal, 
the input can travel along nerve fibres 
and thus be processed (by the nervous 
system).

T1 Create a flow chart for the processes that 
take place in the mouse. Start with the 
word “stimulus”.

T2 Use different colours to show wheather 
you are thinking of a structure or a form 
of energy.

T3 Explain, why do you think transduction 
takes place.

After a stimulus (light, sound waves, chemicals 
etc.) has reached the corresponding sensory 
organ, the supporting structures regulate and 
transmit the input to the receptor cells. These 
transduce the stimulus into electrical signals 
which can be transmitted along nerve fibres 
and enter the nervous system for processing. 
Finally, an output is generated as a reaction to 
the input.  

Before an animal can escape its en-
emy in order to survive, a complex 
process needs to take place. First of 
all, the animal needs to notice the 
other animal. The mouse sees (that is, 
receives a stimulus in the form of light) 
that something has changed in the 
environment. Then, this information 
needs to be processed. The mouse  
perceives that there is a snake; it has 
received an input. As soon as the 
mouse has realized that the input 
means “danger”, it’s time for action. 
The mouse must now use the muscles 
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The speed of sound

Have a look at the figure above and 
use the following formula to calculate 
the speed of sound in air:

c = s

      
t

(c = speed of sound, s = distance in 
meters, t = time in seconds)

Where do you feel best?

Blindfold a test person with a scarf. 
Use two toothpicks to lightly touch a 
spot on the person’s finger tip (both 
toothpicks have to touch the skin 
simultaneously).
Does the test person sense one touch 
or two touches? Find the least dis-
tance (in mm) for which it is possible 
to sense two touches.
Repeat the experiment on other body 
parts, e. g. the tip of the nose (be 
careful here!), the back of the hand, a 
spot on the forearm, …
Explain the difference in sensitivity 
between the different body parts!

sound is
received at
t2 = 0.014 s 

sound is
released at
t1 = 0 s 

hose

5 m

New words

stimulus = Reiz
sensory organ = Sinnesorgan
receptor cell = Rezeptorzelle
(to) transduce (einen Reiz) = umwan-
deln

nervous system = Nervensystem
(to) process = verarbeiten
escape = fliehen
(to) perceive = wahrnehmen
input = Input
output = Output
sense of vision = Sehsinn  

sense of hearing = Hörsinn
senses of smell and taste = Geruchs- 
und Geschmackssinn
adequate stimulus = adäquater Reiz
supporting structure = Hilfsstruktur
nerve fibre = Nervenfaser

New words

field of vision = Blickfeld
angle = Winkel
approximately = ungefähr
(to) carry on = fortfahren
average = Durchschnitt
felt-tip pen = Magic-Marker
(to) tap = klopfen

least distance = geringste Entfernung
(to) blindfold = die Augen verbinden
toothpick = Zahnstocher
spot = Stelle
finger tip = Fingerkuppe
to sense = fühlen
forearm = Unterarm
hose = flexibler Schlauch
sensitivity = Empfindlichkeit

Skills

Use the “Methods” section of this 
book to write a scientific report for 
one of the experiments above.
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