
SCIENCE CIRCLE: A FORAY IN 
NEUROSCIENCE 

(part 3: connections)



NEURONS AND GLIA



NEURONS: SHAPES AND SIZES

Drawings by Santiago Ramon y Cajal

Purkinje Cell (Cerebellum)
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NEURONS CONNECT WITH EACH AT *SYNAPSES* TO MAKE UP NEURAL CIRCUITS



The part of the neuron that receives the majority of input is 

A. Dendrite  

B. Cell body 

C. Axon 

D. Both dendrite and soma equally 

E. Dendrite, cell body, and axon equally 

To change answer text clear or undo first.
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Axons are the part of the neuron that carry the message forward, the 
“projections” of the neurons. A group of axons from the same regions 
usually travel together and are called: 

A. Nerves  

B. Nerve fibers 

C. Axonal bundle 

D. All of the above 

To change answer text clear or undo first.



Neurons that are directly connected to each other form neuronal 
circuits. What type of signals do neurons use to carry out messages 
from one to the other? 

A. Electrical  

B. Chemical 

C. Both electrical and chemical 

To change answer text clear or undo first.



THE SYNAPSE

Glutamate and GABA!





NOTHING IN BIOLOGY MAKES SENSE EXCEPT IN THE LIGHT OF EVOLUTION AND DEVELOPMENT

Neural tube

Cell division triggers 
folding of the tissue



The resolution of the eyes is determined by the number of photoreceptors 
active in the retina. If all photoreceptors are in place by the time of birth, 
then how come newborns have such poor vision? 

A. Their photoreceptors are not tuned to the bright light outside the womb  

B. The photoreceptors are not integrated in the retinal circuits yet 

C. Both A and B 

D. That’s a lie. Babies can see just fine! 

E. The connections between the eye and the brain are not fully formed yet 

F. Both A and E. 

To change answer text clear or undo first.





CIRCUIT MATURATION AND SYNAPTIC PRUNING
normal mature pattern

Penn et al Science 1998

activity blocked (TTX)

immature

Mouse LGN



At what age is brain development complete? 

A. At birth  

B. 3-5 

C. 10-13 

D. 13-18 

E. 18-21 

F. 25-30 

To change answer text clear or undo first.





GRAY MATTER = NEURONAL BODIES AND DENDRITES 
WHITE MATTER = MYELINATED AXONS



A TACTILE LEARNING EXPERIMENT: A-MAZED



A-MAZED INSTRUCTIONS
1.  Work in pairs: person on the left is Participant 1, person on the right is 

Timekeeper 1.

2.  With your eyes closed, use one finger on your dominant hand to familiarize 

yourself with the feeling of the path and shapes you will be looking for (drawn 
on top of the paper bag)


3.  Without looking inside, reach just a little inside the bag until you feel a piece of 
paper. Then, near the edge closest to you, find a triangle of the same size as 
that one on the bag.


4.  You are ready to start tracing the way to find the small square (of the same 
size as the triangle). You must follow the trace at all times and not digress onto 
the paper.


5.  Participant 1: you will get 3 trials, which will be timed by Timekeeper 1 from 
when you say “start” to when you say “stop”. After each trial, you will have to 
look up the answer to one of the questions below.


6.  Timekeeper 1: record the time it takes Participant 1 to find the way to the little 
square. Then record the time Participant 1 takes to find the answer to the 
question. Repeat for each trial. Record times and answers below.


7. When finished, look up and await instructions.



A-MAZED INSTRUCTIONS PART 2
Work in pairs: person on the left is Timekeeper 2, person on the right is 

Participant 2.

2.  With your eyes closed, use one finger on your dominant hand to familiarize 

yourself with the feeling of the path and shapes you will be looking for (drawn 
on top of the paper bag)


3.  Without looking inside, reach just a little inside the bag until you feel a piece of 
paper. Then, near the edge closest to you, find a triangle of the same size as 
that one on the bag.


4.  You are ready to start tracing the way to find the small square (of the same 
size as the triangle). You must follow the trace at all times and not digress onto 
the paper.


5.  Participant 2: you will get 3 trials, which will be timed by Timekeeper 2 from 
when you say “start” to when you say “stop”. After each trial, you will have a 
60 second break.


6.  Timekeeper 2: record the time it takes Participant 2 to find the way to the little 
square. Then, time a 60 second break before Participant 2 can proceed to the 
next trial. Repeat for each trial. Record times below.


7. When finished, look up and await instructions.



GOOD JOB!  
KEEP GOING!



CLASS RESULTS

➤ What may cause the difference between the two learning 
curves?
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DECONSTRUCTING LEARNING WORKSHEET (5’)

Please consider the following statement.

“Changes happen inside of you when you 
learn a new idea in class.”

Circle the number that reflects your response to the statement above.
 

Please explain your response in as much detail as possible.  
There is no wrong answer.

 
 
 



Big Idea: Synaptic Plasticity (Experience-dependent change) is the 
Likely Mechanism for Learning 

(a) Synapses are strengthened or weakened in response to activity.

N2

(b) If two synapses are often active at the same time, the strength
of the postsynaptic response may increase at both synapses.

N1

N2

N1

Change in 
CELLULAR 
Structure

Change in 
MOLECULAR 

Structure



Big Idea: Synaptic Plasticity (Experience-dependent change) is the 
Likely Mechanism for Learning 

(a) Synapses are strengthened or weakened in response to activity.

N2

(b) If two synapses are often active at the same time, the strength
of the postsynaptic response may increase at both synapses.

N1

N2

N1

Learning is the 
strengthening of 

synaptic connections 
between nerve cells…

Neurons 
that Fire 
Together 

Wire 
Together!


