
SCIENCE CIRCLE: A FORAY 
NEUROSCIENCE 

(part 1: input - magic - output)



Galati, 
Romania

WELCOME TO THE NEURO CLASSES 

1: Let’s get to know one another! 

➤ Me: Ioana (ee-wa-na) Marin  

➤ Postdoc in Neuroscience and Instructor with SPCS

Lafayette College 
Easton, PA 

BS Neuroscience

Univ of Virginia 
Charlottesville, VA 
PhD Neuroscience

Stanford Univ 
Stanford, CA 

Postdoctoral Research



I feel like I know my Science Circle classmates  

A. Well 

B. Somewhat 

C. Little 

D. Not at all 

(To change answer text clear or undo first.)



WELCOME TO THE NEURO CLASSES 

1: Let’s get to know one another! 

➤ Me: Ioana (ee-wa-na) Marin  

➤ Postdoc in Neuroscience and Instructor with SPCS 

➤ You? 

➤ Take 5’ to introduce yourself to the people in your group 

➤ what is something you’re proud of yourself for? 

➤ Then we’ll “whip” around the room and introduce everyone



I am so excited about the Neuroscience Classes! 

A. Yass 

B. Nope 

C. Maybe 

(To change answer text clear or undo first.)



WE’RE READY - LET’S TALK NEUROSCIENCE!

1. Engage current knowledge 

➤ On your index card write (3’): 

➤ The deepest/ most elaborate/ technical piece of neuroscience 
knowledge you possess. 

➤ What you are most excited to learn - neuro related 

➤ Plan of Action: 

➤ Nov 14 input-magic-output, how the nervous system processes information 

➤ Nov 28: Nuts and Bolts of the nervous system (divisions, brain 
organization, cells, connections) 

➤ Dec 5: Making sense of multi-system interactions: why all science should be 
interdisciplinary



WHAT IS NEUROSCIENCE?

What parts of the body? 

What kind processes, phenomena? 

What kind of problems? diseases? 

What kind of questions are we trying to answer? 

What kind of methods? 

Worksheet: concept map with neuroscience in center 



Name: ______________________________ 

 

What is neuroscience? 
 

To create a framework about the wondrous field of neuroscience, let’s create a 

concept map! 

Discuss with your group and add to your concept map. Here are some guiding 

questions: 

What parts of the body? What kind processes, phenomena? What kind of 

problems? Diseases? What kind of questions are we trying to answer? 

What kind of methods? 

 

 



WHAT IS NEUROSCIENCE?

What parts of the body? 

What kind processes, phenomena? 

What kind of problems? diseases? 

What kind of questions are we trying to answer? 

What kind of methods? 

➤ Neuroscience - the study of the nervous system, its 
fundamental and emergent properties 



WHAT IS NEUROSCIENCE?

➤ Neuroscience - the study of the nervous 
system, its fundamental and emergent 
properties  

➤ Psychology - the scientific study of the 
human mind and its functions, especially 
those affecting behavior in a given context



THE NERVOUS SYSTEM

➤ What can it do? - brainstorming



➤ Process and integrate sensory information  

➤ Control organ function and movement  

➤ Create and integrate memories  

➤ Develop emotions  

➤ Imagine / create new content 

➤ Develop language



ARE THESE PROCESSES UNIQUE TO HUMANS?



Humans only use 10-20% of their brains. 

A. Mostly agree 

B. Mostly disagree 

(To change answer text clear or undo first.)

Let’s get the thinking going with some Poll questions!



All memories are stored in the same part of the brain. 

A. Mostly agree 

B. Mostly disagree 

(To change answer text clear or undo first.)



Our perception of the world (i.e. this room) is an accurate 
representation of its physical properties. 

A. Mostly agree 

B. Mostly disagree 

(To change answer text clear or undo first.)



Our behaviors are a result of information we receive from 
the outside world through our senses. 

A. Mostly agree 

B. Mostly disagree 

(To change answer text clear or undo first.)



The nervous system works a lot like a computer. 

A. Mostly agree 

B. Mostly disagree 

(To change answer text clear or undo first.)



HOW DOES THE BRAIN WORK?   INPUT - MAGIC - OUTPUT



➤ What is the input? (at a fundamental level) 

➤ What is the information? 

➤ What are the features encoded? 

➤ How is it processed? Where? 

➤ What is the code? 

➤ What is the output? Worksheet: compare and contrast input, processing, and output 



Name: ______________________________ 
 
Input-magic-output? 
 
How does the brain work? One of the functions of the brain is to integrate and process sensory 
information (information gathered by our senses), such as vision!  

Let’s compare and contrast visual processing by a computer vs by a brain. Discuss with your 
group and write down notes.  

● What is the input? (at a fundamental level) 
● What is the information? 
● What are the features encoded? 
● How is it processed? Where? 
● What is the code? 
● What is the output? 

 
 
  





THE RETINAL CIRCUIT
➤ Photoreceptors: rod and cones

Retinal circuit



AND ILLUSTRATION OF HOW VISION WORKS: DIRECTION SENSITIVE CELLS

Video source.

https://elifesciences.org/articles/21053


SEEING IS BELIEVING?



➤ If you have 2 eyes, why don’t you 
see 2 images? 

➤ At any given moment, do you 
consciously perceive everything 
in your visual scene? Why/ why 
not? How do you think it works? 

➤ Do you think your visual 
perception is an accurate 
representation of reality? why/ 
why not? 

➤ inhibition, modulation, 
habituation/ sensitization 





ANOTHER SENSORY MODALITY

➤ What is the input? (at a fundamental level) 

➤ What is the information? 

➤ What are the features encoded? 

➤ How is it processed? Where? 

➤ What is the code? 

➤ What is the output?



IN THE NEXT DAYS

➤ Nov 28: Nuts and Bolts of the nervous system (divisions, brain 
organization, cells, connections) 

➤ Dec 5: Making sense of multi-system interactions: why all science 
should be interdisciplinary



HUNGRY FOR MORE? HERE ARE SOME GUIDED EXERCISES

Learning about learning: 

• Google "meta cognition”. What ideas can you find about this?

• Find a discussion partner. Can you explain to them what metacognition is?

• Consider characteristics, importance, questions & curiosities.  

“What is known about …?”: When you wonder about the world, i.e. "I wonder how whales navigate 
the ocean. I wonder if it's similar to geese migration..." wouldn't it be nice to have a way to find what 
humanity knows about it?! And not just speculations or opinions (i. e. "the earth must be flat" ), but 
findings obtained in a controlled way? Luckily, a big part of scientific culture is the dissemination of 
findings and ideas.

• Check out: Pubmed, Google scholar, Web of Science + more from Lane Library website

• how are these similar? different?

• look up "whale navigation"," whale navigation and brain"; "bird migration"; "bird migration and 

brain". Can you figure out if they share any characteristics? 

• perform more searches until you're satisfied.


CONGRATULATIONS: You have just performed a literature search!


The scientific method 
• now that you have spent some time w/ scientific articles, can you explain what the scientific 

method is?


https://www.ncbi.nlm.nih.gov/pubmed/
https://scholar.google.com
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=6ACD4H7C39v5xFwryG3&preferencesSaved=&editions=SCI
https://lane.stanford.edu/index.html

