Janice VanCleave's

The Human Body
for Every Kid

Sa

m

pl
e

Easy Activities that Make
Learning Science Fun

J
~

JOSSEY-BASS
A Wiley Imprint
www.josseybass.com

Used by Permission

Copyright© 1995 by John Wiley & Sons, Inc. All rights resen•ed.
Published by Jossey-Bass
A Wiley Imprint
989 Market Street, San Francisco, CA 94!03-1741

m,wJosseybass.com

Design and production by: WordCrafters Editorial Services, Inc.
Illustrator: Laurel Aiello

pl
e

No part of this publication may be reproduced, stored in a retrieval system, or transmitted in any
form or by any means, electronic, 1nechanical, photocopying, recording, scanning, or otherwise,
except as permitted under Section 107 or !08 of the 1976 United States Copyright Act, without
either the prior written permission of the publisher, or authorization through payment of the
appropriate per-copy fee to the Copyright Clearance Center, Inc., 222 Rosewood Drive, Danvers,
MA 01923, 978-750-8400, fax 978-646-8600, or on the Web at www.copyright.com. Requests to the
publisher for permission should be addressed to the Permissions Department,John Wiley & Sons,
Inc., 111 River Street, Hoboken, NJ 07030, 201-748-6011, fax 201-748-6008, or online at
http:/Avww.wiley.com/ go/ permissions.

m

Limit of Liability/Disclaimer of Warranty: While the publisher and author have used their best
efforts in preparing this book, they make no representations or warranties with respect to the
accuracy or completeness of the contents of this book and specifically disclaim any implied
warranties of merchantability or fitness for a particular purpose. No warranty may be created or
extended by sales representatives or written sales materials. The advice and strategies contained
herein may not be suitable for your situation. You should consult with a professional where
appropriate. Neither the publisher nor author shall be liable for any loss of profit or any other
commercial damages, including but not limited to special, incidental, consequential, or other
damages.

Sa

Readers should be aware that Internet Web sites offered as citations and/ or sources for further
information may have changed or disappeared between the time this was written and when it is
read.

Jossey-Bass books and products are available through most bookstores. To contactJossey-Bass
directly call our Customer Care Department within the U.S. at 800-956-7739, outside the U.S. at
317-572-3986, or fax 317-572-4002.
Jossey-Bass also publishes its books in a variety of electronic formats. Some content that appears in
print may not be available in electronic books.
Library of Congress Cataloging-in-Publication Data

VanCleave,Janice Pratt.
Janice VanCleave's the human body for every kid
easy activities
that make learning science fun.
p.
cm.
Includes index.
ISBN 0-471-02413-9-ISBN 0-471-02408-2 (pbk.)
1. Human physiology-Experiments-Juvenile Literature. (1. Human
physiology-Experiments. 2. Body, Human-Experiments.
3. Experiments.] I. Title. II. Title: Human body for every kid.
QP37.V36 1995
612'.078-dc20

Printed in the United States of America
FIRST EDITION

PB Printing

20 19 18 17 16

Used by Permission

94-20862
AC

Contents

1

Introduction

1 Building Blocks

pl
e

5

Parts and Functions of Living Cells

13

3 Brainpower
Parts of the Brain and Their Jobs

21

m

2 Breakthrough
How Materials Enter and Exit a Cell

29

5 Balancing Act
How Your Body Maintains Its Balance

37

6 Regulator

45

Sa

4 Controller
How Your Body Functions without Your Directing It

How Your Body Monitors Its Temperature

7 Quick Action
How Your Body Automatically Responds
to a Stimulus

53

8 Overcoat
How Your Skin Protects You

61

9 In Touch
How Sensory Receptors in Skin Keep You in Touch
with Your Surroundings

69

vii

Used by Permission

viii

Contents

10 Hairy, Scratchy Skin
All about Hair and Nails

75

11 Seeing Is Believing
How Your Eyes Work

85

12 Sound Effects
How You Make Sounds

93

101

14 Tasters
How You Taste Things

107

15 Receivers
How You Hear Sounds

113

16 Tilt
How Your Ears Help You Sense Movement

121

17 In and Out
Why Breathing Is Essential to Life

129

18 Travelers
The Journey of Gases In and Out of Your Lungs

135

19 Around and Around
How Blood Moves through Your Body

143

20 The Pump
How Your Heart Works

151

21 Food Processor
How Your Digestive System Works

159

22 Support System
How Your Bones Keep You Together

167

Sa

m

pl
e

13 Smellers
How You Smell Things

Used by Permission

Contents ix

177

24 And Then There Were Three
How You Were Born

185

25 Pass It On
Where You Got Those Eyes

193

Glossary

203

Index

219

Sa

m

pl
e

23 Pullers
How Your Muscles Move Your Body

Used by Permission

I
Building Blocks
Parts and Functions of Living Cells
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What You Need to Know
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In 1665, the English scientist Robert Hooke ( 1635-1703) made
a startling discovery. While studying a slice of cork under a
microscope, he saw that the cork was made up of tiny, empty
cavities (holes) enclosed by what looked like walls. The holes
looked to Hooke like the small rooms, or "cells," in a monastery. Thus, he named the structures he had found cells (the
smallest units, or the building blocks, of all living things).
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In 1839, two German biologists working separately, Matthias
Schleiden and Theodor Schwann, discovered that all living
things are made up of cells. At this time it was known that
cells are not actually empty. Instead they are filled with a jellylike material. The work of Schleiden and Schwann and
others established what is known as the cell theory, which
states that (1) all living things are made up of cells and (2) all
cells come from previously existing cells.

As the microscope has improved through the years, many cell
structures and their functions have been identified. The diagram shown here illustrates basic cell structure. Each part of
the cell has a specific function, as described below.

1. Cell membrane: The thin filmlike outer layer that holds
the cell together and separates it from its environment. It
allows materials to pass into and out of the cell.
5
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2. Cytoplasm: A jellylike material made mostly of water. It
fills the cell, and the other parts of the cell float in it.

3. Nucleus: The control center that directs all the activities of
the cell. It is shaped like a sphere and contains chromosomes, which are special threadlike structures that carry
instructions, much like a computer program, to make the
cell work.

4. Mitochondria: The cell's power stations, where food and
oxygen react to produce the energy needed for the cell to
work and live.
5. Lysosomes: The parts of the cell that contain chemicals
used to destroy harmful substances or worn-out cell parts.
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6. Endoplasmic reticulum: The structure within the cell where
protein is made. Protein is used for growth and repair.
7. Golgi bodies: The structure within the cell where proteins
are stored until needed.
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Your body contains trillions of cells. Each cell has a job to
perform, and all cells must work together to keep you alive and
well. A group of similar cells that perform a special job form
tissue, such as skin, nerve, muscle, and bone tissue. Different
tissues working together form organs, such as your heart and
lungs. A group of different organs working together to perform
a particular job forms a system, such as the circulatory or
respiratory system. All the systems working together in a living being form an organism, such as you.
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Cells come in different shapes and sizes, depending on the
special job that they perform. Muscle cells are long and can
shorten or lengthen to allow you to move. Nerve cells have
long fibers that send messages around your body. Red blood
cells are disk shaped and able to transport oxygen.
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TYPES OF CELLS
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Most cells are too small to see with the unaided eye. The ovum
(female sex cell, or egg) is the largest human body cell, with a
diameter of about 0.008 inches (0.02 cm). The smallest cells in
the body, with diameters of about 0.0002 inches (0.0005 cm),
are found in your brain.

Exercise
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Cells in your body live for different amounts of time. Bone
cells can last for many years, while cells lining your small
intestine live for only a few days. Cells die in your body every
second, but new cells are constantly being made to replace
them. New cells are made when a cell divides into two identical new cells. The steps showing how cells reproduce to
make new cells are listed below. Match each step with the
diagram that represents it.

m

1. One cell.

2. The cell grows larger.

3. The nucleus starts to divide.
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4. The cell membrane starts to break
apart.
5. Two new identical cells.
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Activity: WORLD-CLASS CELL MODEL
Purpose To construct a model that shows three parts of a
cell.
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Materials lemon gelatin dessert mix
I-pint (125-ml) resealable plastic bag
quart (liter) bowl
large grape
adult helper
Procedure

1. Have your adult helper mix the ingredients for the gelatin
dessert according to the instructions on the box.
2. Allow the gelatin to cool to room temperature.
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3. Pour the gelatin into the resealable bag, seal the bag, and
place it in the bowl.
4. Set the bowl and bag in the refrigerator and chill until the
gelatin is firm (about 3 to 4 hours).
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5. Remove the gelatin from the refrigerator and open the bag.

6. Using your finger, insert the grape into the center of the
gelatin.
7. Reseal the bag.

8. Place the bag of gelatin on a flat surface such as the kitchen
counter. Observe its shape.
9. Hold the bag over the bowl as you gently squeeze it. (The
bowl is used in the event that you squeeze too hard and the
bag opens.) Observe the shape of the bag as you squeeze.
Results A model of a cell with three parts is made. Squeezing the model or placing it on a hard surface causes its shape
to change.
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Why?
All the cells in your body, like the model, have
these three parts: a cell membrane, cytoplasm, and a nucleus.
The plastic bag, like a cell membrane, keeps the parts of the
cell together and acts as a barrier to protect the inner parts. The
pale color of the gelatin dessert simulates the grayish jellylike
material, called cytoplasm, that fills the cell. It is in the cytoplasm that most of the chemical work of the cell takes place.
Floating in the gelatin is a grape that represents the nucleus,
the cell's governing body. The cell membrane, cytoplasm, and
nucleus all work together and are necessary for the life of the
cell. Most of the cells in your body, like the model, change
shape when pressure is applied. Bone cells are more rigid and
keep their shape.
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Solutions to Exercises
1.

Think/

• Both diagrams B and D show a single cell.
• Which diagram, B or D, represents the cell before it
starts to enlarge?
Step 1 matches diagram D.
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