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This book combines practical methods, subject matter, and activities on how to teach
science to children, ages 5 to 12. It has two complementary parts. Here’s how each part
can help you.

Part One discusses why science education is basic to children’s schooling, and explains
the foundations that give it form and substance. Each of its six chapters develops a broad
competency or a cluster of related teaching skills. After studying these chapters and doing
several exercises, you should be able to:

e Recognize and assess differences in children’s thinking.
* Use closed-ended and open-ended teaching activities.

* Improve children’s thinking in several ways.

® Locate and use a variety of resources to teach science.
* Make and manage learning centers.

 Organize and evaluate science teaching.

Part Two has twelve chapters of subject matter, broad investigations, and activities—all
designed with three purposes in mind. First, it helps you apply in teachable ways the skills
developed in Part One. For example, the questioning methods and the open-ended and
closed-ended strategies presented in the early chapters are demonstrated in hundreds of
in-context examples. This is also true of suggested thinking skills. An early chapter on
learning centers shows how to quickly and easily convert scores of investigations in Part
Two for that function. So following through on these and other methods is strongly

emphasized.

Second, Part Two gives you hundreds of lively and interesting concrete experiences to
use with children. These are in two forms: activities and investigations. The activities offer
a wide spectrum of firsthand experiences through which children may learn concepts
and procedures needed to solve problems. The investigations offer opportunities for you
and your pupils to inquire, as co-investigators if you wish, into problems and topics. Both
kinds of learning experiences typically use everyday, easy-to-get materials. They can also
be incorporated compatibly into most any school science program. (A complete inven-
tory of investigations and activities follows the Contents.)

The third purpose of Part Two is to present understandable explanations of subject
matter that can help you where you may feel lacking in background. These are tied to the
learning experiences and give useful, everyday examples of science concepts and
principles at work. Of course, you can build a good subject-matter background as you
investigate with children. But | believe you’ll also find that the context each presentation
weaves will make it easier for you to guide children confidently and creatively.
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Thanks are owed to many people in the preparation of this fourth edition of Science in
Elementary Education. | especially appreciate the help given to me by:

Shirley A. Brehm Alma Lamb

Betty M. Burchett David H. May

Ada Burns William B. Mcllwaine
Monroe Cravats Marlene M. Milkent
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(Note to College Science Methods Instructors: An instructor’s manual is available for this

text. Contact your local Wiley representative or Education Editor, John Wiley and Sons,
Inc., 605 Third Ave., New York, N.Y. 10158.)

Peter C. Gega



Inventory of

Investigations and Activities

CHAPTER 7 LIGHT ENERGY AND COLOR
INVESTIGATIONS

A pinhole camera 130
Shadows 132

Mirror reflections 135
Mirror balance 140

The bending of light 142
Some everyday magnifiers
How to mix colors 148
The makeup of colored liquids 151
How colored things look in colored
light 153

How colored filters affect fading 155
How you see distance 157

Your side vision and color

145

159

ACTIVITIES

How many pennies can you “make” with
two mitrrors? 135

How can ordinary glass act like a

mirror{ 138

How can two mirrors show what you really
ook like? 139

How can you relay light with mirrors? 139
How can you hit an underwater target if
light bends? 144

How does an image change in a
“homemade” convex lens? 146

How can you measure the magnifying
power of a hand lens? 147

Why are swimming pools deeper than they
seem? 148

How are the colors made in comic

strips? 151

What colors make up sunlight? 155

What happens when your eyes tire of seeing
one color? 161

How can you tell there’s a blind spot in your
eye! 161

CHAPTER 8 HEAT ENERGY

INVESTIGATIONS

Measuring temperature with a water
thermometer 174

The melting of ice cubes 178
Heat energy 180

The mixing of hot and cold water
Solar energy and colors 188
Heating water with solar energy 190
How to keep heat in or out 193

182

ACTIVITIES

How does heat affect a solid? 173

How does heat affect air? 176

How do evaporating liquids cool your
skin? 177

What happens to the temperature of a drink
as the ice melts? 179

How does heat energy affect the mixing of
liquids? 180

How does the amount of water affect
boiling time? 182

How does heat travel in an iron rod? 184
What makes some things feel colder when
they have the same temperature? 185
How do warm and cold water form a
current! 186

Where does warmed air go? 187

How do greenhouses and closed
automobiles get warm? 189
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Where is it hottest around a lighted
lamp? 191

How can you feel heat radiating from
people? 192

CHAPTER 9 SOUND ENERGY

INVESTIGATIONS

Mystery sounds 207

How sounds travel in the wind 210
The vibrations of metal objects 213

A string telephone 215

Sounds and megaphones 217

Echoes 219

Materials that quiet sound 221

How to make a rubber-band banjo 223
A soda-straw clarinet 225

A bottle xylophone 227

ACTIVITIES

How are sounds made? 205

What makes your vocal cords work? 206
How can one vibrating object make another
vibrate? 206

How can you make some sound effects for a
radio program? 209

How fast does sound travel? 210

How can you find out if sound travels faster
in air or wood? 212

What are underwater sounds like? 216
What happens to pitch when the speed of
vibrations change? 223

How does size affect the pitch of a

noise? 228

How do you locate sounds with your

ears! 229

How can you confuse someone’s ability to
locate sounds? 229

CHAPTER 10 MAGNETIC INTERACTIONS
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Objects magnets can pull 238

The power of magnets 240

How to make magnets 242

Magnetic fields 246

If magnetism goes through objects 248

ACTIVITIES

How can a magnet separate mixed
materials? 240

What can you do with a lodestone? 242
How can you magnetize something without
touching it? 244

How can you make long-lasting magnets
with electricity? 245

How can you make a needle

compass! 250

‘How can you use a compass to tell

directions? 257

Which needle is magnetized? 252

How many small magnets can you get from
a‘large magnet? 253

What are some ways a magnet can lose its
magnetism? 253

CHAPTER 11 ELECTRICAL ENERGY
INVESTIGATIONS

How to make a bulb light 268

Series circuits 272

Parallel circuits 273

Hidden parts of electrical circuits 274
Materials that conduct electricity 280
How to measure bulb brightness 283
Electromagnets 286

Static electricity 289

A way to generate electricity 291
Radio waves 292

ACTIVITIES

How many bulbs can you light with only
one battery? 270

How can you make some paper clip
switches? 271

How can you make an electric question
board? 277

How can you make an electric “nerve
tester”"game? 278

How can you make a two-way blinker
system? 279

How well does flashlight battery electricity
work in “real” wires? 282

How long will a flashlight battery light a
bulb? 284



How can you make a dimmer switch? 285
How does a fuse work? 285
How does an electric buzzer work? 288

CHAPTER 12 SIMPLE MACHINES

AND HOW THEY WORK

INVESTIGATIONS

Inclined planes 304

Some common levers 308

Some common double levers 311
A balance board 312

The making of a mobile 315
Wheel-belt systems 319

How pulleys work 322
Pendulums 326

Friction 328

ACTIVITIES

How are the screw and inclined plane
alike? 306

How tightly do nails and screws hold? 307
How can you improve a lever-type can
opener! 310

How can you make a balance board for
people? 315

How does size affect the turning of a
wheel? 317

How does a screwdriver handle make work
easier!{ 318

How does an eggbeater work? 318

How do bicycle gears affect speed? 321
How can you make a broomstick

“pulley”? 324

How do machines and their parts

move! 325
How do ball bearings affect friction? 330

CHAPTER 13 PLANT LIFE
AND ENVIRONMENT

INVESTIGATIONS

Seed parts 343

The growth of seeds 345

The growth of a potato plant 348

How colored light affects plant growth 352
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How ‘“‘watering” with different liquids affects
plants 354

How crowding affects plants 355

How water rises in plant stems 358

The properties of leaves 360

How leaves lose water 362

How molds grow 367

ACTIVITIES

How can you sprout seeds without

soil? 344

How deep can you plant a seed and still
have it grow? 347 |

In what places are seeds in the soil? 348
How can you grow new plants from cut
stems? 350

How can you grow sweet potato

vines? 350

How can you get new growth from tap
roots?¢ 35T

How much does fertilizer help plant
growth? 355

What are plant roots like? 357

How can you make leaf rubbings? 364
How can you learn about plant buds? 364
What is inside of flowers? 365

How can you press and display plants? 365
How does gravity affect a growing

plant? 366

How can you make a plant grow toward the
light? 366

What happens when a growing plant
touches something? 367

CHAPTER 14 ANIMAL LIFE
AND ENVIRONMENT

INVESTIGATIONS

How to train goldfish 394

Making molds of animal tracks 396
Mealworms and what they do 398
Crayfish 402

Brine shrimp 404

Snails and what they do 406

How color protects animals 410

Ant responses to sweeteners 411

The fright distances of wild animals 413
Bird nests 415
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What bones make up a chicken
skeleton? 392

How can you keep and observe a small
snake? 393

How can you raise and observe
tadpoles? 394

How do temperature changes affect a
fish? 396

What can you find out about
grasshoppers? 401

How can you raise crickets? 402
What are some behaviors of
earthworms? 408

What living things can you find in some
small habitats? 409

What's a food chain? 409

CHAPTER 15 HUMAN BODY
AND NUTRITION
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Eye blinking 430

Your reaction time 431

How practice improves learning 433
How to make a tongue map 436
Your sense of touch 438

The sensitivity of your skin 439

Your sensitivity to temperature 441
People’s pulse beats 443

The amount of air you breathe 445
How fast people breathe 447

Juices and vitamin C 452

The liquid content of foods 454
Some properties of powdered foods 456

ACTIVITIES

What happens when minerals are removed
from a bone? 428

How useful are your thumbs? 428

How can you observe some of your tendons
work? 429

What happens when you overwork your
muscles? 429

How can your sense of temperature be
fooled? 443

How do you swallow when drinking or
eating? 449

How does changing a starch into a sugar
help the body use food? 449

What do some human cells look like under
a microscope?! 450

Which foods have starch? 451

Which foods have fats? 452
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Crystals and how they grow 493
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How can seeds break up rocks? 473

How do mineral deposits (stalactites and
stalagmites) form in caves? 475

How does freezing water break up

rocks? 476

What happens when a rock heats and cools
quickly? 476

How much water will a sandstone rock soak
up? 477

How does an acid change limestone? 477
How does weathering change a rock? 478
How do glaciers change the land? 482
What makes a volcano erupt? 487

What happens when magma pushes up
without breaking the earth’s crust? 488
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How water and other liquids stick
together 508
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watch? 562
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Is a low moon larger than a high
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Why doesn’t the sun’s gravity pull the near
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How does having more than one stage
make a rocket go faster? 579
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