
What Is a Neuron? 

Written by  

Nancy P.  Moreno,  PhD  
Barbara Z.  Tharp,  MS 
Tadzia  GrandPré,  PhD 

© 2013 by Baylor College of Medicine 
All rights reserved. 

Free, related neuroscience education resources  
and online versions of these lessons are  

available at www.bioedonline.org/. 

www.bioedonline.org


© 2013 by Baylor College of Medicine. All rights reserved.  
Second edition. First edition published 2003. 
Printed in the United States of America 
 
ISBN: 978-1-888997-45-3 
 
 
 

Teacher Resources from the Center for Educational Outreach at Baylor College of Medicine. 

Originally published as the Brain Chemistry Teacher’s Guide, part of the “BrainLink” series. “BrainLink” is a registered 
trademark of Baylor College of Medicine (BCM). The mark “BioEd” is a service mark of BCM. 

No part of this book may be reproduced by any mechanical, photographic, or electronic process, or in the form of an 
audio recording, nor may it be stored in a retrieval system, transmitted, or otherwise copied for public or private use 
without prior written permission of the publisher. Black-line masters reproduced for classroom use are excepted. 

The activities described in this book are intended for school-age children under direct supervision of adults. The 
authors, Baylor College of Medicine and the publisher cannot be responsible for any accidents or injuries that may 
result from conduct of the activities, from not specifically following directions, or from ignoring cautions contained in 
the text. 

Development of The Learning Brain and BrainLink® educational materials was supported, in part, by funds from the 
National Institutes of Health, Science Education Partnership Award grant number R25RR13454, and the NIH Blueprint 
for Neuroscience Research Science Education Award, National Institute on Drug Abuse and NIH Office of the Director, 
grant number 5R25DA033006. The opinions, findings and conclusions expressed in this publication are solely those of 
the authors and do not necessarily reflect the views of Baylor College of Medicine or the funding agencies. 

Cover photo of students © Punchstock. Photo of hippocampal neuron courtesy of Robert S. McNeil, Cain Foundation 
Laboratory, BCM. Photo of neuron network © Paul De Koninck, Laval University, www.greenspine.ca/. Photo of nerve 
ending broken open to reveal vesicles containing neurotransmitters by Tina Carvalho, National Institute of General 
Medical Sciences, NIH, released into the Public Domain. Nervous system illustration © Williams & Wilkins. All rights 
reserved. . 

Authors: Nancy P. Moreno, PhD, Barbara Z. Tharp, MS, and Tadzia GrandPré, PhD. 
Editor: James P. Denk, MA. 
Creative Director: Martha S. Young, BFA. 
 

Acknowledgments 
This project at Baylor College of Medicine has benefited from the vision and expertise of scientists and educators in 
a wide range of specialties. Our heartfelt appreciation goes to David Eagleman, PhD, Assistant Professor, Department 
of Neuroscience, William Thomson, PhD, Professor of Family and Community Medicine, and C. Michael Fordis, MD, 
Senior Associate Dean and Director of the Center for Collaborative and Interactive Technologies at Baylor College 
of Medicine, who have lent their support and expertise to the project. We also express our gratitude to Marsha 
Lakes Matyas, PhD, Education Officer of the American Physiological Society, who led field tests of this unit in the 
Washington, D.C. area. 

Members of the original steering committee provided much valued vision and inspiration that shaped the project’s 
initial direction and design: Terry Contant, PhD, Barbara Foots, MS, Anne Hayman, PhD, Judith Livingston, MEd, 
Christina Meyers, PhD, Kathleen Philbin, PhD, Carolyn Sumners, EdD, and Katherine Taber, PhD. We also acknowledge 
the invaluable contributions of Leslie Miller, PhD, and Judith Dresden, MS, who originally led the BrainLink project. 

Several colleagues helped to guide the production of this book. In particular, we wish to thank Michael Levy and 
Sara Copeland Shalin of the Division of Neurosciences, Baylor College of Medicine; David Heller, BS, Middle School 
Education, Carolina Biological Supply Company; and Eric Chudler, PhD, University of Washington. 

We are especially grateful to the many classroom teachers in the Houston area who participated in the field tests of 
these materials and provided invaluable feedback. 

Center for Educational Outreach, Baylor College of Medicine 
One Baylor Plaza, BCM411, Houston, Texas 77030 | 713-798-8200 | 800-798-8244 | edoutreach@bcm.edu 
www.bioedonline.org | www.bcm.edu/edoutreach 

Source URLs 
Page 1: Microscopic image of a hippocampal neuron  
by Robert S. McNeil © Baylor College of Medicine, 
http://www.neuralimages.org/. 

Page 2. SEM image of purkinje neurons court-
tesy of The Gene Expression Nervous System Atlas 
(GENSAT) Project, NINDS Contracts N01NS02331 & 
HHSN271200723701C to The Rockefeller University 
(New York, NY), http://www.gensat.org/index.html/.

Page 3: Microscopic image of pyramidal neurons © 
BrainMaps.org, Creative Commons Attribution 3.0 
License. http://brainmaps.org/. 

www.greenspine.ca
mailto:edoutreach@bcm.edu
www.bioedonline.org
www.bcm.edu/edoutreach
http://www.neuralimages.org
http://www.gensat.org/index.html
BrainMaps.org
http://brainmaps.org


1© Baylor College of Medicine
BioEd Teacher Resources: The Learning Brain 

What Is a Neuron? 

Overview 
Students are introduced to how messages are sent and received by 

neurons, and they build a model neuron. 

The human brain is the most complex structure in the known  
universe. Consisting of close to 100 billion nerve cells (and many 

times that number of supporting cells), the brain is the center of our 
thoughts and emotions. It receives and processes information from the 

world around us, directs our movements 
and controls automatic functions of our 
bodies. Amazingly, virtually all functions 
of the brain and the rest of the nervous 
system are based on communication 
among nerve cells, also known as  
neurons. 

In many ways, a neuron is like any  
other cell in the body. Each neuron is  
surrounded by a membrane, is filled with 
liquid (cytoplasm) and has a nucleus con-
taining its genetic material. However, just 
as many other cells within the body are 

specialized to do a particular job, neurons are specialized to receive and 
transmit information. Even though they may differ in appearance, all  
neurons collect information from either the environment (information 
detected by the sensory system) or from other cells in the body. They 
transmit the information to other neurons and/or other kinds of cells 
(such as muscle). 

A typical neuron has an enlarged area, the cell body, which contains 
the nucleus. Neurons typically also have two types of specialized  
extensions that project away from the cell body. The branches on which 
information is received are known as dendrites. Each neuron usually  
has many dendrites. Each neuron usually also has a longer taillike  
structure, or axon, which transmits information to other cells. Axons  
can be branched at their tips. The axons of many kinds of neurons are 
surrounded by a fatty, segmented covering called the myelin sheath. This 
covering acts as a kind of insulation and improves the ability of axons to 
carry nervous system signals rapidly. 

Neurons communicate with one another through special junctions 
known as synapses. With the most common type of synapse, known as a 
chemical synapse, neurons do not actually touch. Rather, the end of the 
axon (or axon terminal) of one neuron is separated from the next neuron 
by a tiny gap called a synaptic cleft. Messages traveling from one neuron 
to the next must cross this gap and bind to the next neuron for the signal 
to continue along its path. Typically, a single neuron may be capable of 

Unit 
Links

Legacy of Lost Canyon 
Chapter 4  
Science boxes, p. 11–12 

Brain Chemistry Explorations 
“Brain Busters!” p. 7  
Neuron photograph, p. 2 

Concepts 
• 	Messages within the brain and  

the rest of the nervous system are 

sent very rapidly. 

• 	Messages are conducted by cells 

called neurons. 

• 	Neurons are specialized to receive 

and transmit messages. 

• 	Neurons are connected in  

networks. 

Science & Math Skills 
Predicting, inferring and modeling 

Time 
Setup: 10 minutes 

Activity: 45 minutes 

Microscopic image of a neuron from 

the hippocampus. Most neurons 

receive signals from many other  

neurons. The combined effects of 

these signals determine the response 

of the receiving neuron. 
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receiving messages simultaneously on its dendrites and cell body from 
several thousand different neurons. 

This activity provides students with a general introduction to neurons 
and to their role as message carriers within the body. 

 
 

  
 
 
 
 
 

SETUP 
Organize materials in one plastic bag for each group and place in a  
central location. Conduct the initial portion of this activity with the entire 
class. Then have students work in groups of four. 
 
PROCEDURE 
1. 	 Begin by asking students how they react to touching something  

hot. Ask, What happens when you accidentally touch a hot dish or 
iron? Students might mention that they jerk their hands away quickly 
from the hot items. Ask, Why might it be important for you to react 
quickly? 

MATERIALS 
Teacher (See Setup) 
•	Document projector (or  

overhead projector and a trans-
parency of “Transmitters & 
Receivers” page) 

Per Group of Students 
•	Resealable plastic bag, approx.  

12 in. x 15 in. (or gal size) 
•	Roll of masking tape, 0.75 in. 
Per Student 
•	4 pipe cleaners 
•	Modeling clay (or small  

styrofoam ball) 
•	Copy of “Transmitters & 

Receivers” page 

Typical Structure  
of Neurons 
A typical neuron has an enlarged 

cell body which contains the nucle-

us. Most neurons have branches, 

known as dendrites. Each neuron 

typically also has a longer tail-like 

fiber, or extension, called an axon. 

Information typically is received on 

the dendrites or on the cell body and 

is transmitted down the axon to other 

cells. (The myelin sheath, illustrated 

in the neurons to the right, has been 

enlarged for viewing its location on 

the axon.) 

Neurons vary greatly in size and 

shape. Although neurons generally 

have only a single axon, they can 

have hundreds of dendrites. 

MOTOR NEURONS

Cell Body

Dendrites

Nucleus

Axon

Myelin Sheath  
(membrane)

Axon Terminal

Synaptic Cleft 
(tiny gap)

Direction  
of impulse

Direction  
of impulse

Purkinje Neurons 

Purkinje cells are large neurons  

with branching, tree-like dendrites. 

These neurons form the sole output 

pathway of the cerebellar cortex, 

and they serve as an essential link 

in regulating the body’s muscle tone 

and movement. 

Did You Know? 
• 	New neurons are “born” through-

out life and may play an important 

role in learning and memory. 

Scientists have discovered that the 

number of new neurons born in 

the brain is increased by physical 

exercise and decreased by factors 

such as stress and aging. 

• 	In humans, axons can vary from 

only a fraction of an inch to more 

than 3 feet in length! The longest 

axons extend from the base of the 

spine all the way to the big toe of 

each foot. 

• 	Neurons are accompanied and  

supported by other kinds of cells. 
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2. 	 Point out to students that components of the nervous system work 
together to conduct signals very rapidly. Reflex responses (which can 
be essential for survival) are especially fast, because the signal from 
sensors can be routed directly to muscles through the spinal cord 
without first passing through the brain. 

3. 	 Next ask students as a group to respond to some simple arithmetic 
questions. Ask, What is two times four? Three times three? Three times 
nine? Ten times ten? Follow by asking, Did it take a long time for your 
brain to figure out the answers? Did it take long for your brain to send 
messages to your lips and tongue to form the words? Reiterate that 
components of the brain and the rest of the nervous system work 
together very rapidly. 

4. 	 Project the “Transmitters & Receivers” page on the board. Mention 
that there are many different kinds of neurons (about 10,000!), but 
that all of them are designed to receive and transmit messages. Point 
out the “message-receiving” parts (dendrites and cell bodies) and 
“message transporting” parts (axons) on the two neurons. Mention 
the myelin sheath that surrounds the axons of some neurons and 
helps them conduct signals more rapidly (not unlike the insulation on 
an electrical wire). 

		  You also may want students to look at the photograph of a neural 
network (sidebar, upper right). In the photograph, students can easily 
observe the cell bodies of neurons. They also can observe that axons 
and dendrites form complicated networks. 

5. 	 Distribute copies of the student sheet and have students complete  
it. Make sure students understand that messages flow in only one 
direction on each neuron. 

6. 	 Challenge students to use a variety of materials to  
create their own neurons (see “Typical Student 
Model,” right). Use modeling clay or small styrofoam 
balls to create cell bodies, and pipe cleaners to  
create axons and dendrites. Remind students that, 
even though printed images give neurons (and other 
cells) a flat appearance, these structures actually 
have a variety of shapes in three dimensions. 

7. 	 Provide masking tape for students to create short 
myelin sheath segments on the axons of their  
neurons. 

8. 	 After students have made their neurons, ask them to identify on their 
models where incoming messages would be received from other neu-
rons and from where their models would be able to transmit  
messages to other neurons. 

9. 	 Display the completed neuron models on a board or table. Or 
encourage students to work together to create networks of intercon-
nected nerve cells using the neuron models they have created and 
display these constructions. 

Typical 
student 
model

Pyramidal Neurons 

Pyramidal cells, like the ones shown 

above, are found in the cerebral 

cortex and other parts of the central 

nervous system. Pyramidal cells have 

a pyramid-shaped cell body and many 

dentritic branches. 

Extensions 
• 	Obtain prepared slides of neurons 

and other cells in the nervous 

system from a commercial bio-

logical supply company. Or find 

photographs of neurons on the 

Internet. Help students find the 

cell bodies, dendrites and axons on 

the neurons. Students will observe 

that actual neurons are much more 

complex than their models, but still 

have the same basic parts. 

• 	Try envisioning the following. If the 

cell body of a typical motor neuron 

(a neuron that sends messages to 

muscles) were the size a tennis 

ball, its dendrites would extend the 

length of a normal room and its 

axon would be about the size of a 

garden hose nearly 1/2-mile long. 

• 	Neurons are not the only cells 

in the nervous system. They are 

assisted by other cells. Some 

types of cells even wrap around 

the axon to form the myelin 

sheath. Challenge students to use 

the Internet or library resources to 

find out more about these helpers, 

called glial cells. 
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Transmitters & 
Receivers 

Neurons are special cells that pass  
messages throughout the body. 
 
1. 	 Locate the cell body and the nucleus of 

each neuron. 
 
2. 	 Find the axons (long fibers) that lead 

from one neuron to the next. 
 
3. 	 Locate the dendrites (short branches) 

on the neurons. 
 
4. 	 Find the myelin sheath that wraps 

around each axon. 
 
5. 	 Locate the ends of each axon (or axon 

terminals). Notice the slightly rounded 
shapes. 

 
6. 	 Find the Synaptic Cleft (tiny gap 

between the neurons, across which 
messages must pass). 

 
7. 	 Label the parts of the neurons. 
 
8. 	 Notice the arrows on the drawing. What 

do you think they mean? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
9. 	 A single neuron may receive messages 

from many other neurons at one time. 
Think about how messages are passed 
between neurons. Add another neuron 
to this image. 

Illustration ©
 W

illiam
s &

 W
ilkins. A

ll rights reserved.

What Is a Neuron? 
Brain Chemistry Teacher’s Guide 


	Title page 
	Copyright and Acknowledgments 
	What Is a Neuron? 

