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Can a robotic arm be controlled
by the brain?

What makes the bidirectional brain-computer interface different from the original brain-computer 
interface?

The bidirectional brain-computer interface also gives touch information to the person using the robotic 
arm.

Humans have touch receptors in their hands. The receptors communicate information to the brain so 
that they can complete an action. How does the bidirectional brain-computer interface work like the 
body’s touch receptors?

The touch electrodes in the bidirectional brain-computer interface send messages to the brain just like 
the touch receptors in our hands send messages from the hands to the brain. Then the brain sends 
messages to the interface to have the robotic arm grasp and hold an object, just like the brain sends 
signals to the hand to grasp and hold an object.

Why did the volunteer get better task scores when we added the touch feedback?

The additional information allowed the person to more easily figure out how to place the robotic hand so 
they could grip the objects. This information is like our sense of touch letting us know when we are holding 
something correctly. This helped them grasp the objects faster.

Touch receptors in our hands are one example of sensory receptors. Our bodies use sensory receptors 
to gather information about the world. What are other sensory receptors used by the body, and where 
are they found? (Hint: think about the five senses!)

Vision receptors are found in the eye. Auditory receptors are found in the ear. Taste receptors are found 
on the tongue. Smell receptors are found in the nose.
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Check your understanding
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Can a robotic arm be controlled
by the brain?

We mentioned that many tasks require hand movement. With a partner or in a small group, brainstorm 
a list of at least 5 everyday activities that require hand movement. Then, explain which ones you think 
are the most important for a person to take care of themselves.

Answers will vary. Some examples might include:
Brushing teeth
Eating
Cleaning your room
Packing your bag
Doing your homework

Students most likely will identify activities related to survival and health, such as eating and brushing their 
teeth, as the most important tasks.

We noted that more scientists are needed to help people with tetraplegia. Look up what a neuroscientist 
does. What would someone need to do in order to become a neuroscientist? Do you think you would 
like to pursue this STEM career?

Answers will vary. Students may not be familiar with neuroscientists. Encourage students to research 
educational requirements and types of research in neuroscience. Have them use this information to support 
whether or not they would want to pursue a career in neuroscience. 
A career in neuroscience would require studying the brain and the nervous system in great detail. 
Neuroscientists study how the structure of the brain and nervous system allows it to control different 
functions, such as learning, memory, behavior, and movement. They also study diseases and conditions 
that affect the brain and nervous system, such as Alzheimers, ADHD, and traumatic brain injury.
Some neuroscientists work in a lab, while others conduct studies with people.
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How did the touch sensors affect the study participant’s 
ability to grasp and move the objects?
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er The median time it took to grasp and move the objects 
decreased with the touch sensors.
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