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Neurodidactics, a relatively new interdisciplinary research field, represents an interface 
between neuroscience, didactics, educational science and psychology.  
It is based on the findings of brain research and provides proposals for effective (brain-
based) learning and teaching.  
 
Yet, neurodidatic research shows that there is no unique, singular, “one-and-only” effective 
brain-based way of teaching or learning. 
 
I will show you how the brain works and why we have to accept that there is no concept 
for one „brain-adapted“ learning. 
 
Yet, knowing how the brain works, makes it easier to teach (languages). 
 
 
And finally, I want to stress that   
 
neurosciences confirm the gains of psychology and educational studies and, thus, is not be 
considered a „new“ approach to education, but a field that helps to explain the process of 
learning. 
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Urine and salvina samples and expensive! 

Methods: Neurolab; Linguistiklabor ERP, eyetracker, mid 2017 fMRI functional magnetic resonance 

imaging <fMRI> 

Mediziner 

Spitting, similar to pH 
measurement  

https://www.dict.cc/englisch-deutsch/functional+magnetic+resonance+imaging.html
https://www.dict.cc/englisch-deutsch/functional+magnetic+resonance+imaging.html
https://www.dict.cc/englisch-deutsch/functional+magnetic+resonance+imaging.html
https://www.dict.cc/englisch-deutsch/functional+magnetic+resonance+imaging.html
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Learning = Setting up of populations of neurons (= nerve cells) 

100 billion of neurons; 
1 neuron has up to 
10.000 synaptic 
connections 
 
Examples: L1; the 
multiplication tables  
up to ten 
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In the mother‘s womb the 100 billions of neurons are developed 

Within the first months of pregnancy: approximately 500.000 neurons occur per 
minute 

Language perception begins within the last three month of 
pregnancy 

In the womb: the child can detect whether the mother or 
another person is talking 
-> measured using heart rate 
-> increases when the mother starts talking 

Reading a story prior to birth: -> the baby is going to love the story 
when born 

Shortly after birth, babies very well know if they hear there mother tongue or 
a foreign language 
-> known languages – heard while in their mothers’ womb 
-> rise of sucking (high sucking studies, soothers) 
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Babies between 2 and 9 month of age can hear all the sounds (phonemes) of any 
language spoken in the world 
An ability soon lost again – the older, the more you substitute with sounds of your 
mother tongue -> severe pronunciation problems  

Brain grows from 250g to 750g within the first year (1400g 
adults; 1300g women, 1400g men; yet, women have a 
much! better linkage between left and right hemisphere 
and language areas within the brain are about 30% huger) 

During the first three years, the synaptic connections between the 
neurons go very very fast. 

Thus, during the age of 4 to 7 years, the brain needs twice as 
much energy than the brain of an adult 
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You remember: Learning is defined as the setting up of populations of neurons. 

To give an example: Already after 20 minutes of first learning how to play the piano, 
we can detect a new neuron population in the subcortical area- > it goes on into the 
cortex by means of repetition and the conviction that the information is of relevance 
or emotionally encoded as positive 
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Stimulus appears and triggers 
the limbic systems which checks 
whether the information seems 
to be relevant 

Cortex 

Subcortical area 
Limbic System 

If relevant, first 
neuronal connections 
are set up; they are 
still very weak 

Neuronal network is 
strengthened by means of 
repetition, multi-channel 
presentation and 
emotions 

The neuronal transformation 
process is strengthened 
during sleep; then, more 
repetition is necessary 

In order to store 
vocabulary that doesn‘t 
have a linkage to the 
mother tongue, it needs 
to be perceived about 20 
times and used 
approximately 80 times 
in order to be stored 
properly within the brain 
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   Source: nach Spektrum der Wissenschaften 
 

limbic system 

The limbic system (i.e. 
hippocampus, amygdala) is 
the center of conscious und 
subconscious perception 

Every single input is 
emotionally evaluated 

First hurdle: the limbic system hast to consider the input as relevant-> central, 
here, is – next to the information itself – the teacher and the „announced“ or 
applied method 
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In every lesson, the limbic system is confronted with many, many different stimuli. 
 
Many stimuli go in one ear and out the other – these actually don’t reach the brain 
and, thus, can not be “saved” or stored in the brain. 
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Only those stimuli that are considered as relevant, are passed on to the brain (the 
cortex), by passing the information from neuron to neuron to neuron and so force. 
The passing on works with the afore mentioned neurotransmitters and synapses. 
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Synapses: they grow larger and then pass on more neurotransmitters. 

BUT: Different learners need different amounts of neurotransmitters  
-> the teacher needs to know his students in order to evoke the ideal 
neurotransmitter-cocktail for each student (empathy, “reading the learner” 
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Acetylcholine: responsible for attention span (max. 20 minutes) &  capacity to store information 

 

Dopamine:  responsible for motivation, curiosity, concentration ->  feed-back, compliments, 
praise, positive emotions, laughing … 

The release of too little dopamine leads to the reduction of all cognitive abilities 

 

Noradrenaline:  responsible for attention, alertness,  flexibility and responsiveness and:  stress 
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Different learners: 
 
In Germany, we often use a small ball during language lessons -> there are many 
students who love to catch the ball, and solve the given task -> they need 
noradrenaline. 
 
There are students who catch the ball and we detect a small raise of noradrenaline. 
 
And there are students whose noradrenaline goes up that fast and high, that they 
even forget their names -> black out.   
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Those learners not used to activity when learning need to be „introduced“ to these 
methods in a soft and gentle way – otherwise, their limbic system will reject this 
approach and they won‘t learn efficiently. 
  

Activity causes positive emotions in most 
learners 

Impulse 
Limbic 
system 

Subcortical 
area 

repetition 

Relevant?  
Positive emotion?  
Teacher motivated and happy?  
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The role of the so-called neurotransmitter-cocktail“?  

Remember the ball?: 
 
Even though the brain has the same structure, each brain seems to be in need of 
different approaches when learning. The same action (i.e. throwing the ball) 
causes different neurotransmitters passing from neuron to neuron. Caused by 
this  diversity, there is no one recipe which can be considered the best 
 
What and why are there differences?  
 
Factor 1: learning biography -> which experiences have been made so far? 
Traditional grammar-translation method? [benefit of young learners!] -> either 
the learning biography matches the learning style or is contrary, which implies 
that the learner will soon accept the “new” learning method 
 
Factor 2: learning style/intellectual style 
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Learning styles / intellectual styles on a continuum 
 
 
 
 
 
 

Absolute autonomy 
Absolute external 

control  

Explorative / dicovery-based learning  vs. rule based learning  

Creative /self-regulated learning vs. reproduction 

Attidude towards mistakes 

Partner-, group-work, games, projects vs. Teacher-centered lessons 
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• I want to be corrected vs. corrections are a face-threatening act (FTA) 
 
• Teachers have to show authority vs. teachers have to be good friends 
 
• I need regular tests vs. tests are demotivating me 

 
• Activity makes learning more effective vs. activities make me nervous 

 
• Language games are effective vs. language games are a waste of time 

 
Even though it is a fact that docking on of new stimuli is reinforced by activities 
(action-oriented learning, task-based learning) due to a greater oxygen 
concentration (-> greater storage performance), action- and production oriented 
teaching can be counter-productive 
 
Completion texts (cloze texts), pattern drills or matching tasks do not result in any communicative 
competence BUT they offer security. Thus, any course- and workbook should offer an equal mix of closed 
and open exercises and creative tasks  
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Interhemispheric Foreign Language Learning - Activating Both Sides of the Brain 
 
Brain studies show that there is an inter-hemispheric interaction in the human brain, 
when using visual-verbal processing or motor activity and verbal activities – the 
memorizing effect improves! (-> Ludger Schiffler) 
 
Furthermore, the common aging process is slowed down when the brain is 
confronted with unfamiliar tasks, i.e. combing your hair or shaving with your weak 
hand or reading the newspaper upside-down. 
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Brodman areas 

grammar vocabulary 

Reading body language 

Intonation, phonetics 

pictures 

movement 

Speech movements 
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left hemisphere 
 
analytical 
 
logic 
 
Language dominancy 
(vocabulary, grammar) 
 
thinking/argumentation 
 
writing 
 
numbers 
 
Linear/uni-dimensional 
 
In search for details 

right hemisphere 
 
holistic 

nonverbal 

paraverbal (intonation!) 

intuition 

music, rhythm 

pictures 

colours 

pattern search, associations 

sense of touch 

motion 

memories 

 

tendencies!!!! 



PD Dr. phil. habil. Marion Grein 

Neurodidaktische Grundlagen und Übungen 

Folie Nr.  23 
 08.01.2018 

Test 
Put your hands clasped as in prayer.  

Which thumb is up? (50%/50%) 

If the right thumb is up, the left hemisphere is dominant 
If the left thumb is up, the right hemishere is dominant 
 
Combination with folded arms 
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Right arm above your left arm, then you are left-brain user 
 
Left arm is above your right arm, then you are right-brain user 
 
 
 
 
 
 
 
 
 
 
 
Combinations: left – right; right- left; right – right; left – left -> astonishing: up to now 
everybody believed that all humans do alike 
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1. (5 Minuten) Active spelling (world field, names, vocabularies of last 
lesson, etc.) 
 
Arms stretched upwards = consonants 
Arms stretched to the sides = vowels 
Clapping your hands = Umlaute/special sounds 
 
 
 
 
 
  

 
Today: fruits 
 
Introduce yourself (as a fruit) to 3 people and sit down again please 
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2. Speed-Dating (1 minute; topic: plans for tonight)  
 
You have a minute to get to acquainted with three people here. Walk 
around, talk a minute. When you hear the bell, look for a new partner to 
talk to  

Aus: Sicher! 
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Alternative: Have your learners write their hobbies (or anything else) on prepared 
cards, place them onto a poster. Throw a small ball and ask about the activities.  
„Is it you who likes to read/listen to music, going to the movies etc.“ 

Starten wir! 
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3. True/false statement or story 
 
 
 

Write down two statements about yourself. One being true, the 
other false. Present them convincingly and let the others guess 
which statement is true 
 
I love wine / I love beer 

Schritte International neu 
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4. Bingo Beste Freunde 
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Ad hoc variation of Bingo – Do you like (eat, etc.)? (10 Minuten) 

 
 
Take one of the pieces of paper and list 5 things you realy like 
 
 
 
 
 
 
 
 
Now walk around and find 5 people who like the same things (it doesn‘t have to be on 
their list) – get a signature – you need 5 different signatures (5 different people). As 
soon as you have finished the task, call out Bingo! 

Do you like? 
- 
- 
- 
- 
- 
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5. Who am I looking for?  
 Complete the following sentence 
 
In my life, I have once … (eaten crocodile steaks)  
 
The teacher will collect all of the statements and distribute them. If 
you have your own statement, please exchange it. 
 
Walk around, and search for 
a.) people who have experienced the same 
b.) the person who wrote the statement 
 
 

Schritte international neu 



PD Dr. phil. habil. Marion Grein 

Neurodidaktische Grundlagen und Übungen 

Folie Nr.  32 
 08.01.2018 

6. The reporter (ca. 20 Minuten) 

 
Break into groups of 4 people, write a short commentary about our workshop 
(approx. 5 sentences).  
Each group passes its report to another group who has to read it aloud – with special 
intonation features 
 
– aggressive, very happy, drunken, very sad 
– like a computer, like a sports journalist 
– like a politician, like a priest, like a wedding speaker 
– after 10 cups of coffee 
– with lovesickness, world-wearniness (Herzschmerz) 
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7. Shoot a movie (je nach Zeit) 
 
In groups: shoot a short (30 seconds) movie advertising the excercise you liked most 

Schritte International neu 
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Summary 
 
 
1. Activity is a good basis for successful learning 

 
2. Yet, there will always be learners refusing to „play“. You could try to convince 

them. 
 

3. The introduced excercises were voted TOP7 among more than 800 language 
course participants 
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Thank you !!  
 
 
 

 

www.marionneurodidaktik.wordpress.com 
 

http://www.marionneurodidaktik.wordpress.com/

