How Does Vision Work?
Listening Guide

Background

This podcast episode explores how we see the world around us — and
why vision is far more complex than it might seem. In it, you'll meet
neuroscientist Dr. Lucas Nadolskis, who lost his sight at age five and went
on to study how the eyes and brain work together to create vision. The
episode follows this scientist as he investigates the mysteries of sight —
from how light becomes a signal the brain can understand, to how

researchers are working to restore vision for people who are blind.
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https://www.youtube.com/watch?v=m97ca_aKY9Y

Before the Podcast

A. Complete this chart and discuss before you listen to the first excerpt of the podcast.

K - What you Know about W - What you want to know | L - What you've learned
vision about vision about vision




Listening to the Podcast

Listen to the first excerpt and answer the following questions about it:

1. After you listen to this chapter, think about how you would answer Junie's question: how

does vision work? Write down your best guess.

2. Lindsay and Marshall have different ideas about how to figure out how vision works.
What do you think would be the best way for a scientist to investigate this question?

3. Junie thinks the eyes work like a camera. Do you agree? What do you think the brain has

to do with seeing?


https://www.youtube.com/watch?v=m97ca_aKY9Y

Listen to the second excerpt and answer the following questions about it:

4. Lucas became blind at age five due to a condition called retinoblastoma. What is

retinoblastoma, and what part of the eye does it affect?

5. Was Junie right that the eye is like a camera? How is it similar and how is it different from

a camera?

6. The retina converts light into a signal the brain can understand. Lucas describes this as
the eye translating light into a "language" the brain can read. What do you think he
means by that?


https://www.youtube.com/watch?v=m97ca_aKY9Y&t=116s

Listen to the third excerpt of the podcast and complete the following exercises.

1) According to Lucas, which part of the brain uses the most energy? Does that surprise

you? Why or why not?

2) Lucas's research doesn't actually focus on the eyes at all — it focuses on the brain. Why
do you think that is?


https://www.youtube.com/watch?v=m97ca_aKY9Y&t=257s

Listen to the the fourth excerpt, and answer the following questions.

1) Marshall asks at the beginning of this excerpt if blind people are still using the part of

their brain that deals with vision. How do Lindsay and Lucas answer that question?

2) Based on what you've heard, how do you think Lucas wants “to restore vision” to the
brain?

3) Lindsay says scientists have found "a way to poke around in the brain and see what part
is doing what." What do you think she means by that? What would you want to find out
if you could do that?


https://www.youtube.com/watch?v=m97ca_aKY9Y&t=342s

Listen to the next excerpt, and answer the following questions.

1) What does Lucas mean by using “external electric activity” to restore vision to the brain?

2) What does the podcast episode mean by saying that vision might use “layers” to
understand vision?

3) Why does the electricity Lucas delivers to a brain cause a brain to see a curve?


https://www.youtube.com/watch?v=m97ca_aKY9Y&t=485s

Listen to the next excerpt and answer the following questions.

1) Lucas says the only kind of vision scientists can restore right now is "basically those

curves." What does that mean?

2) Scientists put tiny wires — smaller than a hair — into different parts of the brain. What
are they trying to learn by doing this?

3) Lucas sends a signal to one part of the brain and records what happens in the vision part.

Why do you think it matters whether different parts of the brain can talk to each other?


https://www.youtube.com/watch?v=m97ca_aKY9Y&t=624s

Listen to the next excerpt and answer the following questions about it.

1. Describe Lucas’s experiment with the monkey.

2. What were the scientists hoping to learn with this experiment?

3. Why was Lucas the only one who heard the signal that showed that the neuron was

activated when the monkey was looking at a curve?


https://www.youtube.com/watch?v=m97ca_aKY9Y&t=750s

Listen to the the next two_excerpts and answer the following questions.

1. How did Lucas’s work show that a particular neuron might be used to see curves?

2. If Lucas is right, what does he hope could happen for blind people?


https://www.youtube.com/watch?v=m97ca_aKY9Y&t=1024s

Activity

At the end of the episode, Lindsay and Marshall discuss a drawing activity. Try thinking of an
object, and describe it in layers. Start by describing the curves and lines; then the colors, shapes,

and sizes. Have your friend draw what you've described here! Is it what you had in mind?



Discussion Questions

1. Lucas is a scientist who studies vision, even though he is blind. How do you think that

helps him do his job? Do you think it gives him any advantages?

2. Lucas says that blind people can still imagine what things look like. What do you think it
would be like to picture something you've never seen? How would you describe the color

red to someone who has never seen color?

3. Atthe end of the episode, Lucas says that a good answer in science always leads to more

questions. Can you think of a question from this episode that you still want answered?
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