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Project Description The Human Hand 

Grip Strength 

Our hands are fascinating precision tools. We grasp, indicate, 
touch, write, communicate and work with our hands. The 
upright walk freed our hands and they developed into fine 
motor and multifunctional gripping organs. And the brain's 
evolutive development (cerebralization) has progressed in 
parallel to ensure the sensory and motor performance of the 
hand. 
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Collection of Experiments References 
•  Measuring gripping and finger force: Correlation with gender and size 
•  Thermography: Measuring thermoregulation with a thermal imaging camera 
•  Muscles and tendons in the hand: Agility  
•  Papillary pattern of the fingers: Analyzing individual fingerprints 
•  Ratio: index finger : ring finger (D2 : D4) shows fetal testosterone levels 
•  Phenotypic features on the hands and their inheritance pattern 
•  Test your handedness and laterality (i.e. left-right preferences) 
•  Hand Tapping Tests: Investigation of the coordinative performance 
•  Test the motor program of the handwriting 
•  Determine the number of cold receptors on the had  
•  Illusion experiments with a mirror 
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What does the gesture in the  
middle of the poster mean? 

Gestures are often dependent on the 
culture. There are only a few hand gestures 

that are universally understood. 
Picture memory of gestures with 

their different meanings 

With how many people did you 
shake hands today? 

Our hands are covered with myriads of 
bacteria and we wipe them of everywhere.  

Hygiene and proper hand washing  
are shown with flueorescent  

substances 

The grip strength of our hands  
is essential in many tasks of  

our everyday life. 

Hand strength and finger strength are 
measured with hand dynamometers  
and are displayed in relation to size  

and gender 

Why do our fingers wrinkle  
during a bath ? 

Why are there right- and left-handed 
people? Do left-handers have more 

disadvantages in daily life? 

Only a few muscles are located in 
the hand itself. Muscles in the 

forearm are responsible for most 
hand movements. They are 

connected over 
tendons with the 
finger bones.  

Right-handed people are more common in all 
cultures and countries (about 90%). 

Twin research: every 4th identical pair of twins 
shows 1 right-handed and 1 left-handed person 

The handedness and the laterality can be 
investigated with simple tests 

If the tissue under the horny layer contracts, a "break  
in symmetry“ happens. If you want to grab wet  
objects, it‘s beneficial to have profiled fingers:  

Shriveled skin increases the friction 
> evolutionary adaptation 

Model with sponge and tape 

On the cerebral cortex, the exact 
representation of the the whole  

body can be found: One gyrus mapping 
the  somatosensory and another one 

the motor homunculus. 

The proportions of the “homunculus"  
(= Latin: Little person) result from the 

respective biological significance. 
Identify the receptors for cold and  

touch on the hand 
 

•  Carl H., Biologie der menschlichen Hand, Aulis-Verlag, 1973  
•  Grosse J. & Reker J., Versteh mich nicht falsch, Piper Verlag, 2010 
•  Hof J. & Sommer V., Menschenaffen wie wir, Edition Panorama, 2010 
•  Menche N.; Biologie, Anatomie, Physiologie; Urban & Fischer Verlag, 2016 
•  Körpersensationen, Unterricht Biologie, Friedrich Verlag, 2013  
•  Spektrum der Wissenschaft kompakt, Die Hand, 2017 
•  www.glogerm.com 
•  www.kisspng.com/png 
•  www.pinterest.com 
 

With various experiments we try to approach the phenomenon 
"hand" from different angles. The experiments include complex 
anatomy, gripping force, sensory functions, genetics, 
physiological processes as well as behavioral biology and 
cultural issues. Various aspects and basic concepts of biology 
are addressed. 
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Bend your middle finger and lift the 
other fingers one after each other. 

Neuronal plasticity can lead to a 
misperception:  A plastic hand is 

perceived as one's own. 

The simultaneous stimulation of a 
plastic hand and your own hand 

creates an illusion. 

Future prospects & Ideas 
•  Robotics (in collaboration with physics) 
•  Neuroprostheses (in collaboration with physics) 
•  Bionics (in collaboration with physics) 
•  Reaction tests (in collaboration with physics) 
•  Chirality (in collaboration with chemistry) 
•  Healing hands - alternative medicine 
•  Graphology 
•  Fast finger movements in the music 
•  Braille 
•  Comparison of primate hands 
•  Sign language 
 

A collection of experiments dealing with the hand 
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It’s all in 
our Hands!  

 





Pumping the Ivy



Photosynthesis: Experimental approach
1)With	a	hole	puncher,	cut	10	ivy	circles	from	green	ivy	leaves.
2) Place	the	circles	in	a	disposable	plastic	syringe
3) Close	the	small	open	end	you're	your	thumb	
4) Fill	the	syringe	with	a	baking	powder	solution	about	half	full.
5) Close	the	syringe	with	the	plunger
6) Pull	out	the	plunger	almost	completely,	release	and	pull	
again.	Repeat	this	step	a	couple	of	times	until	the	circles	do	
not	float	anymore	but	sink	to	the	bottom

7) Place	5	of	those	ivy	pieces	into	a	small	beaker	filled	with	
baking	powder	solution	and	illuminate	them	with	a	lamp

8) Place	the	other	5	ivy	pieces	into	another	small	beaker	filled	
with	baking	powder	solution	and	put	it	to	a	dark	place

9) Compare	the	behaviour	of	the	leaf	pieces	in	the	two	different	
beakers

10)EXPLAIN!
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• Leaf anatomy



• Opening of the stomata
• Increases photosynthesis
• Increases water loss through stomata

20 µm

Figure 36.14



• Chloroplasts split water into hydrogen and oxygen, 
incorporating the electrons of hydrogen into sugar molecules

6 CO2 12 H2OReactants:

Products: C6H12O6 6 H2O 6O2



• Photosynthesis is summarized as

6 CO2 + 12 H2O + Light energy ® C6H12O6 + 6 O2 + 6 H2 O 

6 CO2 + 6 H2O + Light energy ® C6H12O6 + 6 O2

Why baking powder?
NaHCO3 + H2O ® NaOH + H2CO3
Eventually CO2 gas is released when the H2CO3 breaks down into H2O and CO2.



Points to discuss
• Baking Powder > CO2 Source
• Detergent > facilitates the penetration of water through the

stomata
• Puncher > same size = constant variable 
• Ivy: relatively hard leaf, easy to cut, easy to organise
• Syringe and plunger > produces a negative pressure that draws

the gas out of the spongy mesophyll > water penetrates into
the leaf > the leaf sinks
• Photosynthesis > O2 is produced > pushes the water out of the

leaf > starts to float again


