
Everything we have ever learned, we learned through feedback, information we received 

from our body and our environment as a result of our own actions. The first time we rode a 

bike, we scraped our knee, and the pain was "negative" feedback. After a few attempts, it 

finally worked, and the thrill of riding was "positive" feedback. Through a great deal of trial 

and error, our nervous system learned to control a whole range of muscles precisely enough 

to keep our balance and ride straight. When we learned to speak, we had to learn to control 

a huge number of small muscles in our tongue, lips, lungs, and vocal cords so they would 

produce sounds other people could understand. Here too, we received feedback — from the 

people around us. When we were understood — for example, by getting what we wanted — 

we received positive feedback. Our nervous system learned: "more of that." 

The biological process underlying this kind of learning is called neuroplasticity. The neurons 

that make up our nervous system are "plastic" — meaning they are malleable and change 

over time. Seen this way, learning means that our nervous system is constantly making small 

adjustments, which is how we work out, for example, the exact combination of muscle 

tension needed to ride a bike. But this process only works under one important condition: 

our nervous system needs feedback to know what kind of adjustments are required. Without 

that feedback, learning is not possible. A tragic example of this is severely neglected children 

who experience almost no linguistic contact in their first years of life: even though their 

speech apparatus and hearing are often perfectly intact, without the constant linguistic 

feedback of their environment they never learn to speak properly. 

This situation — receiving no feedback and therefore being unable to learn — isn't limited to 

neglected children. For example, most people don't consciously perceive the echo of sounds 

in their environment. As a result, they're unable to learn echolocation the way bats do. There 

are exceptions, though: some blind people are able to produce clicking sounds that let them 

perceive their surroundings through echolocation. As soon as we receive feedback, we can 

learn to make use of it. 

This insight is the basis of biofeedback. The idea is this: if we can perceive a process 

happening in our body, we can, in many cases, learn to regulate it. For instance, very few 

people can voluntarily influence their heart rate variability or skin conductance, simply 

because the brain normally has no conscious "readout" of these physiological states. But if 

you give people a feedback signal — for example via a monitor or a tone — they often learn 

quickly to control these processes. 

Neurofeedback is a special type of biofeedback, where the feedback relates specifically to 

processes in the brain. While we normally don't perceive our brainwaves directly, feedback 

can teach us to regulate them. One well-known application is attention disorders like ADHD, 

where neurofeedback is used as a treatment. Difficulty concentrating is often associated with 

particular patterns of brainwave activity. Neurofeedback training aims to change these 

patterns and thereby support attention regulation. 



At Neurotropy, we use this principle to improve one of our most important abilities: learning. 

Brain research has identified a range of brain patterns associated with improved learning 

ability. Studies and meta-analyses building on this have shown that these brain patterns can 

be regulated through neurofeedback training, improving both working and episodic 

memory*. With Neurotropy, we want to bring these findings out of the lab and into everyday 

life: a comfortable EEG headband measures brain activity, and the aspects of that activity 

relevant to learning are converted into a feedback signal. This feedback allows users to guide 

their brain into a state in which learning works especially well and information is retained 

better. 
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