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Dear Project Helper,

Thank you for being a part of this effort by the 4-H Youth
Development Department of the LSU AgCenter to provide teaching
activities that are fun as well as educational. We are pleased that
you have agreed to be involved with youth as they learn more
about the brain and how it works.  You will help them learn
scientific concepts that they will use for many years to come.

This lesson, “The Human Computer,” addresses Louisiana Content
Standards and Benchmarks for Health,  English Language Arts and Life Science.

Health Standard 1 – Participants will comprehend concepts and
strategies related to health promotion and disease prevention.

1-M-3:    Examine the structure and function of body systems
  and their relation to wellness. (2, 3, 4)

Health Standard 3 – Participants will demonstrate the ability to practice
positive health behaviors and reduce health risks.

3-M-3 :   Develop injury prevention and management
  strategies for personal and family health. (1, 3, 4)

Health Standard 4 – Participants will analyze the impact of the media, technology, economy,
culture and other factors on health through the use of technological resources.

4-M-4 :   Describe the ways that technology affects health (for example, video
  games, computers, high technological medical equipment, etc.).  (1, 3, 4)

Health Standard 6 – Participants will demonstrate the ability to advocate personal, family
and community health.

6-M-1:   Develop strategies to encourage and influence others in making positive
  health choices (for example, healthy food choices, abstaining from alcohol,
  tobacco and illegal drug use, etc.).  (1, 2, 4)

English Language Arts Standard 7 – Participants apply reasoning and problem-solving
skills to their reading, writing, speaking, listening, viewing and visual representing.

ELA-7-M2:   Problem solving by using reasoning skills, life experiences, accumulated
        knowledge and relevant available information. (1, 2, 4)

Life Science Standard – The participants will become aware of the characteristics and life
cycles of organisms and understand their relationships to each other and to their environ-
ment.

LS-M-A5:  Investigating human body systems and their functions (including
   circulatory, digestive, skeletal and respiratory. (1, 3, 4)
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Learning Activity:
 “The Human Computer”

Track:
 Health/Life Science

Life Skills:
Communication, Visualizing

Information, Critical Thinking,
Teamwork

Character Focus:
Responsibility, Respect, Caring

Project Skill:
Becoming aware of the basic
functions of the human brain

and the importance
of protecting it from injury.

Louisiana Content
Standards

Benchmarks:
1-M-2, 1-M-3, 1-M-5, 3-M-1,
3-M-3, 4-M-3, 4-M-4, 5-M-3,

5-M-5, 6-M-1, 6-M-4,
ELA-3-M1, ELA-3-M3,
ELA-3-M5, ELA-4-M1,
ELA-4-M2, ELA-4-M6,
ELA-7-M1, ELA-7-M2,

LS-M-A5.
Delivery Mode:

4-H Club meetings, school
enrichment, after-school

programs, 4-H health project
workshops

Time Allotted:
20 minutes: Comparison of

human brain with computer
45 Minutes: All activities

Minimum Number of
Participants:

6

Key Concepts:
1. The human brain has great abilities, but it does

have some limitations.
2. The brain must be carefully protected from injury.

How Can Members Apply this Information?
1. Explore the similarities and differences between

the human brain and computers.
2. Teach other participants about the use of

protective equipment for the head.

Getting Ready:
1. Gather supplies needed.
2. Make Brain Buster Poster. Fit “neighborhood”

pictures (provided) together on poster board as
diagrammed.

3. Read lesson and practice activities.

What You Need for the Lesson:
1. Newsprint or poster paper for each group

of two or more
2. Markers
3. Picture of brain and computer
4. Masking tape
5. Picture of the neuron
6. Chalk board or flip chart
7. Brain Buster poster
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Background:

The brain was not always held in high regard. The ancient philosopher, Aristotle; thought the heart,
not the brain, was the location of intelligence and thought. The ancient Egyptians are responsible
for the oldest written record of the word “brain.”

 They have texts going back to 300 BC. Nevertheless, they did not think much of its usefulness.
When preserving the body, they scooped out the brain through the nostrils and threw it away.
The heart and other internal organs were removed carefully, preserved and then either placed
back in the body or into jars that were placed next to the body for use in the next life.

The human brain is a mass of gray and white tissue that allows you to
ride a bike, read a book, laugh at a joke and remember a friend’s
phone number. Your brain controls your emotions, appetite, sleep,
heart rate and breathing. Your brain is who you are and every-
thing you will be.

Throughout history, people have compared the brain to different
inventions. In the past, the brain has been said to be like a spider web, a
water clock and a telephone switchboard. These days the favorite invention that
the brain is compared to is a computer. Read comparisons on the handout, paying special attention to
the definitions of a neuron and synapse. You may want to go into more detail about the brain. Subjects to
explore might be the different parts of the brain, how the brain works and careers in neuroscience.

You are born with just about all the neurons (nerve cells) that your brain will ever have. Brain
cells cannot be repaired, so it is important to protect your brain. The

delicate contents inside your human computer are protected by a hard
cover, the skull. Stress the importance of protecting the skull during
everyday activities like skateboarding, rollerblading, biking or playing a
neighborhood game of football.

The biggest difference between a computer and your brain is
consciousness.  Although computers can perform extraordinary feats
at astounding speeds, they do not experience emotions, dreams and

thoughts that are an essential part of what makes us human. At least
not yet! Certain research in artificial intelligence is moving toward
developing emotional capabilities in computers. You may want to

create another lesson exploring this subject.
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    4th-8th Grade “The Human Computer”
     What You Say:         What You Show or Do:     What Participants Do:

We have a very thought-
provoking lesson today. Please
raise your hands when I ask
the following questions to
make sure everyone is able to
hear the answers. Raise your
hand if you are breathing. Raise
your hand if you laughed at the
question I just asked. How
many of you are able to ride a
bike? How many of you have
ever felt sad? How many of you
dreamed last night? Can some-
one tell me something about
ice cream? (It’s cold, it’s good,
it’s sweet, it’s wet; it comes in
lots of flavors.) How do you
think you are able to do all
these things? How are you able
to breathe, laugh, ride a bike,
taste, experience emotions and
dream? (Point to your brain.)

To begin the lesson, have
participants answer the
questions by raising their hands.
Give the participants enough
time in between to think about
the answer and respond.

(Experience)
What has billions of individual
pieces, trillions of connections,
weighs about 3 pounds and
works on electrochemical
energy? If you guessed a
minicomputer, you’re wrong. If
you guessed the human brain,
you’re correct. Often, the way
the brain works is compared
to how the computer oper-
ates. I am going to put you in
groups to compare the simi-
larities and differences be-
tween a computer and the
brain. Once you are assigned
to a group, I will give you a
piece of newsprint and a
marker. The group will then
pick one person to record
your answers.

Divide the participants into
groups of two to five by
counting off to that number
and placing all ones in a group,
then all twos and so on. Give
each group a piece of news-
print and a marker. Have each
group select the participant
who will do the writing.
Showing an example, tell them
to draw a line down the center
of the paper. Then, at the top
of the paper, label the left side
“Similarities” and the right
side “Differences.” Display
the picture of the brain and
computer. Instruct the partici-
pants to brainstorm and come
up with as many ways as they
can that the computer and the
brain are alike and then the
ways they are different.

Participants will divide into
assigned groups and discuss
how computers and brains
are alike and ways they are
different. Select a recorder.

Answer questions.
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    4th-8th Grade “The Human Computer”
   What You Say:       What You Show or Do:       What Participants Do:

I noticed as I walked
around the room that all
of the groups were
coming up with excellent
answers. Now I would
like each group to
choose a spokesperson
to come up and share
the group’s answers.
(Share)
Which similarities were
listed the most? Which
differences? What simi-
larity surprised you the
most? What difference?
(Process)
Why is the brain your
body’s most important
organ? (control center
for most of life
processes)

Have each group pick a spokesper-
son and then in turn come to the
front of the room to share answers.
Make sure you congratulate the
group on its responses and have the
class clap after each presentation.
Hang up each group’s paper so at
the end of the presentations you can
add additional likes and differences
that may not have been included. (A
list of similarities and differences are
in Handout #1 – The Brain vs. the
Computer.)
As you go over your list, make sure
you define terms that the
participants may not know. Modify
information according to age of the
participants. For example, for
younger participants, you might want
to point to the picture of the
neuron and tell them that the brain
sends electrical signals through
nerve cells called neurons. For older
participants you might go into
greater detail. A neuron is a grayish or
reddish granular cell with specialized
processes that is the fundamental
functional unit of nervous tissue.
Another example would be when
talking about the differences in how
the computer and the brain add
memory. The computer adds computer
chips while memories in the brain grow
stronger by synaptic connections. For
the younger participants you might
just show the space between
neurons and say that this space is
called a synapse where messages are
passed from the brain to parts of
the body. With older participants
you might add that the synapse is
the point at which a nervous
impulse passes from one neuron to
another through chemical reactions.

They select a
spokesperson to share
the group’s answers. Hang
the answer sheets on the
wall. Answer “share” and
“process” questions.
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    4th-8th Grade “The Human Computer”
     What You Say:          What You Show or Do:    What Participants Do:

Now each of you will become
part of a neuron chain. I will
choose one participant to be
“it.” I will whisper a word to
that person. Then, that
participant will walk around the
room, select another participant
to connect with by whispering
the word and taking his or her
hand. Then that participant
chooses another participant to
connect with. You will continue
to select participants until all of
you are a part of the neuron
chain. This is how your brain
“talks” to the rest of your body.
To see how well our “brain”
communicated, the last person
will say the whispered word
(synapse) aloud. Now, let’s break
the chain in the middle.
(Share)
Why might a message from the
brain be garbled like ours was?
(stroke, disease) What might
cause a neuron chain to break?
(injury)
(Process)
What could happen when
neurons are damaged? (pain,
numbness, paralysis, coma,
death)

Select a participant to lead the
neuron chain and whisper the
word “synapse” into the
person’s ear. Then, direct the
participant to select another
person. Have them continue
until all participants are chosen.
Ask last person to repeat
word. Have them break the
neuron chain.

Become neuron chain.
Model the effects of
stroke and disease by
garbling the “message”
from the brain and model
the effects of injury by
breaking the chain.

Today we have discovered how
important our brains are and
the wonderful things our brains
can do. How many of you
would agree that it is important
to protect your brain? Neurons
do not grow back and it’s
impossible to repair them. Can
anyone tell me ways that your
brain itself might be damaged?

Write answers on chalkboard
or flipchart. (car wreck, bike
accident, skateboard accident,
horse back riding accident,)

Respond with accidents/
actions that could damage
the brain.
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    4th-8th Grade “The Human Computer”
    What You Say:        What You Show or Do:     What Participants Do:

This poster is called Brain
Busters – What’s Wrong With
This Picture. Let’s identify
the hazards in the pictures.
(Share)
Which of the hazards
shown here did we already
name? Which are different?

Show the participants the Brain
Buster poster. Ask them to find
dangers to the brain in the
pictures. (If time permits, have
participants role-play the different
brain busters in a game like
charades.) You may also want to
mention the different diseases
that can injure the brain, such as
Alzheimer’s, Parkinson’s,
aneurisms and strokes.

Identify all the brain hazards
in the Brain Buster poster.

(Process)
How could we prevent these
types of injuries to the brain?
(wear protective gear, fasten
seat belts, don’t play with
guns) What other actions can
result in brain damage?
(alcohol and drug abuse)
(Generalize)
Do you know anyone who
has received a serious head
injury? Do you wear a
helmet when you ride your
bike? Do you wear your
seatbelt when you ride in a
car?
Which of the hazards we’ve
discussed poses the greatest
risk to you and your friends
because you do not practice
preventive safety measures?
Why? (not cool, don’t see the
danger, too much trouble) Is
that very smart? Are you
using your BRAINS?!!
(Apply)
What will you do differently
now? How will you try to
convince your friends to
protect their brains from
injury? Why would this be
considered your responsibil-
ity as a caring person?

Help participants decide which
risky behaviors they will try to
change. Distribute handouts #1
and #2.

Name a risky behavior they
will try to change. Discuss
ways to convince friends to
do the same.
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Ways to Help Members Learn More:
•  Discuss jobs for neuroscientists.

•  Tour a hospital x-ray or imaging department to learn how x-ray,
MRI and CAT scan machines work and are read.

•  Have participants research Web sites with computer interactive
games such as http://faculty.washington.edu/chudler/neurok.html
and www.discoveryschool.com

•  Have participants engage in activity from the above Web site
titled Discovering the Sweet Mysteries of Chocolate.

•  Have the participants engage in activity from the above Web
site titled, Tasty Buds.

Authors:
LSU AgCenter Extension Agents Yvonne Goodman (Franklin
Parish), Barbara Higgins (Jefferson Parish) and Christy
Sorenson (Livingston Parish)

Coordinators:
Terril Faul, Louisiana State 4-H Leader; Sarah Williams and
Debbie Hurlbert, State 4-H Youth Development Faculty; Sara
Seals, State 4-H Curriculum Specialist (Retired)

CarCarCarCarCareer Options:eer Options:eer Options:eer Options:eer Options:
Neuroscientist
neurochemist

neurologist
neurosurgeon

psychiatrist
neuroscience nurse

 EEG technician

Acknowledgments:
This lesson plan was

adapted from one at the
Neuroscience for Kids

Web site at http://
faculty.washington.edu/

chudler/neurok.html and
www.discoveryschool.com

This lesson plan was
reviewed for accuracy by

physicians at the Baton
Rouge Family Medical

Center
Developing Experientially

Based 4-h Curriculum
Materials – Four Fold

Youth Developed by Ohio
State University and

Purdue University
Louisiana Content

Standards, published by
Louisiana State

Department of Education
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The Brain vs. The Computer

   Differences

1. A computer plugs into the wall and has an on and
off switch. Your brain is always connected to its
power source but has no off switch. It’s active
even while you sleep.

2. Computers use electricity. The brain gets its
energy from glucose, a type of sugar formed from
the food we eat.

3. Computers send electrical signals through wires
to control devices. The brain sends electrical
signals through nerve cells called neurons, the
basic functioning units of nervous tissue.

4. Computer memory grows by adding computer
chips. Memory in the brain grows stronger by
synaptic connections. A synapse is the point at
which a nervous impulse or message passes from
one neuron to another.

5. Computers can do many complex tasks at the
same time (multitasking) that are difficult for the
brain. For example: try counting backward and
multiplying two numbers at the same time. It can
do some multitasking - controlling breathing,
heart rate and blood pressure at the same time it
performs a mental task.

6. Computers have evolved much faster and have
become more powerful and much smaller. The
brain has evolved to perform more complex tasks,
but it has weighed about 3 pounds for the last
100,000 years.

Similarities

1. Both use electrical
signals to operate.

2. Both need energy.

3. Both transmit
information.

4. Both have a
memory.

5. Both can adapt and
learn.

6. Both have evolved
over time.
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7. Both can do math, spell and do
other logical tasks.

8. Both have backup systems.

9. Both can “get sick” and be dam-
aged.

The Brain vs. The Computer (Continued)

DifferencesSimilarities

Perhaps it is best to say that the computer is better
at doing some jobs, and the brain is better at doing others.
No doubt the biggest difference between a computer and
our brain is consciousness, the very thing that makes us

human.  We have the ability to know we are here,
experience emotions and fulfill our dreams.

7. Computers are faster at doing logical
 computations. The brain is better at
interpreting the outside world and coming up
with new ideas. The brain is capable of
imagination.

8. The computer is easy to back up. Just slip in a
disk and copy. The brain needs to create learn-
ing pathways and go through several repetitions
to correctly back up information.

9. The computer is easier to fix if damaged. Just
get new parts. There are no new or used parts
for the brain. Work is being done with nerve
transplantation for some neurological disorders
such as Parkinson’s disease, but we’re still
waiting for successful application
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Glossary

Cerebral Cortex

Corpus Callosum

Thalamus

Spinal Cord

Medulla
Pons

Cerebellum

Midbrain

The
Brain

Midbrain - connects the pons and cerebellum with the thalamencephalon and cerebral hemispheres.
Nuclei - control centers of cells
Neuron -  the basic cell of the nervous system in vertebrates

that transmits nerve impulses.
Synapse -  the site of transmission of electric nerve impulses

between two nerve cells (neurons).
Cerebral cortex - outermost layer (the gray matter) of the cerebral hemisphere.
Axon - processes or “arms” that grow off neurons, often over quite long distances, into the target

region of the receiver neuron.
Corpus callosum - large collection of axons that connect the left and right hemispheres of the

brain.
Cerebellum - area of the brain above the pons and medulla that is important for balance and pos-

ture.
Medulla - part of the brain stem important for breathing, respiration and other behaviors.
Spinal cord - main pathway connecting the brain and peripheral nervous system (nerves to arms and

legs).
Pons - area of the brainstem between the medulla and the midbrain.
Thalamus - group of nuclei in the brain having different sensory and motor functions.
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The Neuron
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This material is based on work supported by the Technology Assisting Louisiana Youth (TALY) project funded in part by the United States Department of
Education through Online Louisiana, Inc.

Louisiana State University Agricultural Center, William B. Richardson, Chancellor
Louisiana Agricultural Experiment Station, David J. Boethel, Vice Chancellor and Director

Louisiana Cooperative Extension Service, Paul D. Coreil, Vice Chancellor and Director

Pub. 2898-C                          (Online)                          11/04

Issued in furtherance of Cooperative Extension work, Acts of Congress of May 8 and June 30, 1914, in cooperation with the United States Department
of Agriculture. The Louisiana Cooperative Extension Service provides equal opportunities in programs and employment.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


