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acids, 29, 105, 109, 111
bases and, 23–24, 25–26, 75–76, 178, 254–256
solids and, 24–25

Adelie penguins, 140
air

curved surfaces and, 118–119
as insulator, 259
wind as moving, 235

air pressure, 83
decreasing, by blowing, 117–118
keeping water from leaking with, 116–117
lift and, 186–187

alphabet chili, 8
always pick a winner, 42–43
amazing matter, 153–155
animals

animal splits game, 142–143
charades, 143–144
classifying, 129
finders keepers game, 138–140
habitats. See habitat, wildlife
key features of, learning to identify, 142–144
predator-and-prey relationship, 140–142
sharks and seals game, 140–142
wonder windows, 125–127

animation, 217–219
ants

building an ant farm, 57–59
observing behavior of, 55–56

apples
apple leather, making, 13–14
finding your apple, 127–128
getting the water out of, 12–14
mock apple pie, 28–29
stopping them from turning brown, 110–111

art, science, 201–240
artificial flavors, 28–29
atoms, 120, 159

backyard science, 53–92
bait trap, 61, 62
baking foam you can eat, 25–26
baking powder, 256
baking soda, 23–24, 109, 178, 255
balance, 149–150

balancing objects, 232–234
ball

and cup toy to test eye-hand coordination,
169–170

super bouncer, making a, 184–185
balloons

blowing up, with yeast, 17–19
in a candle flame, putting a, 46–47
decreasing air pressure by blowing, 

117–118
lifting cereal with, 119–120
making a penny orbit, 194–195
making one blow up another, 113–114
powered boats, racing, 185–186
sticking a pin in, without popping it, 114–115

balls, bouncing of, 83–84
baseball, taking the bounce out of a, 83–84
baseball bat, finding the sweet spot of a, 

85–86
bases, acids and, 23–24, 25–26, 75–76, 178,

254–256
bat, finding the sweet spot of a, 85–86
bath bombs, 27–28
beans

alphabet chili, 8
growing monster sprouts, 15–17
growing the tallest, in a week, 243–245
monster beans, 7–8

beetles, 61, 62
Berthollet, Claude Louis, 71
Big Spring Wind Power Project, 239
bilateral symmetry, 171, 172
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biology
backyard, 55–69
contests, 243–252
in the kitchen, 7–22
in a minute, 95–104
science games, 125–150
toys, 169–175

bioluminescence, 63
birch bark, 211
bird house, making a papier-mâché, 206–207
birds, 126

detective, being a, 67–69
black ink, paint with the secret colors in, 

224–225
bleaching, 70–71
blue whales, 138
boats, racing balloon-powered, 185–186
book to trick your eyes, making a, 217–219
boomerang can, making a, 43–44
bouncing ball, making a, 184–185
box, making a water-producing, 263–264
Brewster, Sir David, 198
brine shrimp, raising, 19–20
bubbles

blowing super soap, 79–80
making them last longest, 267–268
super bubble brew, 268

bug catcher, making a, 60
bull roarer, building a, 190–191
buoyancy, 190

making a sinker float, 269–270
butter, shaking up, 32–33
butterfly bottle, making a, 238–239
buttermilk, 33

Calder, Alexander, 234
camouflage, 146–147
candle

blowing out a, through a bottle, 118–119
flame, making a chemical fire extinguisher to

put out a, 108–110
capillary action, 10, 11–12, 63, 224
carbonated drinks, 24
carbon dioxide gas, 18–19, 24, 26, 31, 50, 67, 75,

109, 110, 178, 255
catapult, 86–87
celery, making it show its stripes, 11–12

cells, 111
center of gravity, finding your, 97–98
centrifugal force

making a penny orbit a balloon, 194–195
making a whirlpool bottle, 195–196

cereal, lifting, 119–120
chalk, whipping up your own, 76–77
chameleons, 147
charades, animal, 143–144
chemical changes, mixing up two kinds of clay 

to observe, 176–177
chemistry

backyard, 70–78
contests, 253–259
in the kitchen, 23–39
in a minute, 105–111
science games, 151–157
toys, 176–180

chill out!, 258–259
chloride, 105
chlorine, 71
chlorophyll, 16, 67, 212–213
citric acid, 111, 178
classifying objects, 128–130
clay

making a sinker float, 269–270
mixing up two kinds of, 176–177

cola, home-brew, 29
common senses, playing, 128
compression, 185
condensation, 64
conductors

of electricity, 266–267
of heat, 47

consumers, 138
contests, science, 241–271
control, the, 110
cookie contest, 130–132
cook off, 156–157
copper, 105253
copper oxide, 105, 253
cornhusk doll, making a, 170–172
crystal garden, growing a, 77–78
cup-er-oo, 155–156
curved surfaces, reaction of air when it strikes,

118–119
cyanotype paper, 73–74
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density
defined, 180
of liquids, 40–43, 179–180
movement of a substance downhill and its,

42–43
depth perception, 145–146
diffusion, 41, 214
dissolving, 27, 48–49, 225–226
dolls

cornhusk, 170–172
papier-mâché, 207

drag, 189, 262, 263
dragon boats, sailing self-powered, 74–76
dry ice, 50, 110
drying foods, 14–15
dyes

kitchen juice, how to make, 10
making celery show its stripes, 11–12

eardrum, 173. See also sound
eggs

floating, 41
how to empty eggshells, 231
stripping it naked without touching it, 24–25
Ukranian, 229–231
vinegar and oil, sticking together, 31–32

Egyptians, ancient, 14–15, 19, 36
electric circuits, 158–160

making the longest, 266–267
electric current, 159
electricity, 120, 159

conductors of, 266–267
static, 47–48, 119–120
windmills generating, 239

electrons, 120, 159
free, 120
embryos, 220
energy

heat, one way transfer of, 46–47
momentum, 164–165, 182, 195
of pendulums swinging, 237
potential, 42
storage of, 43–44
transfer of, 112–113
wind, 239

enzymes, 111
evaporation, 267, 269

eye-hand coordination, 169–170
take the fewest putts, 246–247

eyes. See vision

fake flavors, creating, 28–29
fill your plate game, 134–136
finders keepers game, 138–140
fingerprint

frame, creating a one-of-a-kind, 214–216
making a glass ring using your fingertip,

115–116
fire extinguisher, making a chemical, 108–110
fireflies, 62–63
fish, 126
fish bladder, 81
flashlight tag, 163–164
floating

a hard-boiled egg, 41
making a sinker float, 269–270
sinking and, learning about, 81–82

flour glue, 203
flute, making a, 193–194
flying a paper bag, 82–83
food

artificial flavors, creating, 28–29
groups, learning about, 134–136
preservation, 12–15
recipes. See recipes
removing the water from, 12–15

food chain, building a, 136–138
food coloring, 11–12
force, movement and, 182–183
freezing point of water, salt’s effect on, 36–39
friction, 165, 182, 195, 257
fruit salad game, 128–129
Fry, Art, 205
fungus, 251, 252

games, science, 123–166
gases, 153, 154
gelatin glue, 204
genus, 129
ghostly floating figure, seeing a, 96–97
gliders

how they work, 262
paper, building a champion, 261–263

glossary, 273–274
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glue
making natural, 203–205
papier-mâché bird house, making a, 206–207
turning into glubber, 33–34

go fishing, 160–161
golf game, miniature, 246–247
gotcha!, 145–146
grab it!, 245–246
graphite, 267
gravity, 165, 262
Groundhog Day, 162
gypsum, 77

habitat, wildlife, 69
habitat safari, 148–149
where in the world?, 132–133

hearing, sense of. See sound
heart rate, 173
heat

changing ice to a liquid, 257
chemical changes caused by, 157
energy, 46–47, 257
insulation from, 258–259
one way transfer of heat energy, 46–47

hide a critter, 146–147
hole in your hand, looking through, 95–96
home-brew cola, 29
honeycomb candy, 256
hot chocolate, making, 47
hot stuff, 256–258

ice
cutting, with wire, 49–50
effect of pressure in, 49–50
hot stuff, 256–258
insulation to keep it from melting, 258–259
melting, 256–257
using salt to lift an ice cube, 36–37

ice cream, 39
ink

black, painting with the secret colors in, 224–225
transferring a picture, 225–226

insects, 126
ants, 55–59
bug catcher, making a, 60
eating of, 59

night safari, going on a, 61–63
insulation, 258–259
invertebrates, 129

jellybean missiles, launching, 86–87
jerky, 14–15
juice dyes, how to make kitchen, 10
juicy T-shirt, creating a, 8–11

kaleidoscope, making a, 197–198
keep the reaction going, 254–256
kitchen science, 5–51

biology, 7–22
chemistry, 23–39
physics, 40–50
resources, 51

kites, flying of, 83

Laennec, Dr. Rene, 173
laws of motion, 185–186
leaves

leaf shirt, spraying a, 211–213
leaf skeletons, making, 208–209
making a heart appear on a, 66–67
veins, function of, 209

lemon juice, 71
lift, 186–187, 262
light

absorption of, 164
bending the path of, 44–45, 121
bioluminescence, 63
flashlight tag, 163–164
plant growth and, 244
plants growing toward the, 15–17
reflection of, 90–91, 164, 197–198
refraction, 45–46
shadows. See shadows
sunprint paper and, 73–74
travel in a straight line, 44, 45, 163–164
water’s effect on speed of direction of, 121
wavelengths, 225

light trap, 62
Linnaeus, Carolus, 129
liquids, 107, 108, 153, 154

changing ice to a liquid, 256–258
making them more dense or thick, 40–41
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whipping up matter that is both a solid and,
107–108

mad matter, 151–153
magic bottle, making a, 179–180
magnets, 160–161
magnifiers, 120–121
magnifying with water drops, 120–121
mammals, 126
marbleized paper, making, 227–228
marble racetrack, 164–165
marshmallows, making your own, 34–36
matter, 30

changing the form of, 30–31
chemical changes, 156–157
physical changes, 155
states of, 151–155

mayonnaise, making, 31–32
mazes, 153–154
meat, mummifying steak, 14–15
melting point, 228–229
Miles, General Nelson A., 91
milk, changing it into a swirling rainbow, 

106–107
miniature golf, 246–247
mini-sub, making a, 189–190
mirrors

making a kaleidoscope, 197–198
making a periscope, 90–91
sending coded messages with, 91

mobile, making a, 232–234
mock apple pie, 28–29
mold, growing ASAP, 251–252
molecules, 10, 120, 153

chains of. See polymers
solids, molecular composition of, 114–115

momentum, 164–165, 182, 195
monster beans, making, 7–8
monster bean sprouts, growing, 15–17
moo glue, 205
mordant solution, how to make, 9
moths, 62
motor skills, 149–150
mouth bomb, making a, 27–28
mummifying steak, 14–15
musical instruments, 191

flute, making a, 193–194
mystery match game, 130

name that cookie, 132
National Wildlife Federation, 69
Native Americans, 67
natron, 15
necklace, stringing a seed, 219–220
Newton’s laws of motion, 75–76
no more duds, 249–251
nutrition, fill your plate game and, 134–136
nutty corn, 250

oil and vinegar, sticking together, 31–32
O’Keefe, Georgia, 213
optical illusions, 45–46
orbiting, 195
oxygen, 111, 253

necessary for a candle to burn, 108, 110

pain sensors, 100
paint

like the masters, creating, 222–223
marbleized paper, making, 227–228
with secret colors in black ink, 224–225
transferring a picture, 225–226

paper
glider, building a champion, 261–263
making a sheet of paper stronger, 260–261
making marbleized, 227–228

paper bag, flying a, 82–83
papier-mâché

about, 207
bird house, making a, 206–207

parachute jumper, making a, 188–189
Paris, J. A., 175
partner puller, playing, 182–183
peanutty rolls, 18
pendulums, 236–238

paint with, 236–237
penicillin, 252
pennies

keeping shiny ones from turning dark, 
253–254

making a coin appear, 45–46
making a penny orbit a balloon, 194–195
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pennies (continued)
making dark pennies gleam, 105–106
moving, without touching, 112–113

pepper, separating salt from, 47–49
periscope, 91
persistence of vision, 175, 218
phone, making a string, 89–90
photons, 164
photosynthesis, 16, 66–67, 212
physics

backyard, 79–91
contests, 260–270
in the kitchen, 40–50
in a minute, 112–122
science games, 158–165
toys, 181–198

pigment, 222, 223
pita pockets, 136
place mat, rub-a-tree, 209–211
plane, flying a straw, 186–188
plants

to attract birds, 69
beans. See beans
capillary action in, 10, 11–12, 63, 224
food chain, building a, 136–138
getting the water out of, 12–14
habitats. See habitat, wildlife
leaves. See leaves
light source, growing toward the, 15–17
photosynthesis, 16, 66–67, 212
seed necklace, stringing a, 219–220
sunflowers, 64–66
trapping water for, 72–73
water given off by, 63–64
what they need to grow, 244

plaster of Paris, 76–77
polyacrylamide, 72
polymers, 34
pomander ball, making a, 214
popcorn, 249–251
portrait, capturing a shadow, 216–217
Post-It Notes, 205
potassium bicarbonate, 109
potential energy, 42
potpourri, 213–214
predators, 140–142

depth perception of, 145–146

preserving foods, 12–14
pressure, skin sensors for, 100
prey, 46, 140–142

camouflage, 146–147
prisms, 45
producers, 138
Project Feeder Watch, 69

qualitative observations, 130–132
quantitative observations, 130–132
quiz-o-gram, 158–160

reaction time, 245–246
recipes

alphabet chili, 8
apple leather, 13–14
baking foam you can eat, 25–26
beef jerky, 14–15
buttermilk, 33
home-brew cola, 29
honeycomb candy, 256
ice cream, 39
marshmallows, 34–36
mayonnaise, 31–32
mock apple pie, 28–29
nutty corn, 250
peanutty rolls, 18
pita pockets, 136
sherbet, 257–258
spicy poppers, 251
sweet and nice, 251
watermelon treat, 38–39

reflection of light, 90–91, 164
kaleidoscope, making a, 197–198

refraction, 45–46
Rome, ancient, 39
rounders (game), 86
rubber, results of stretching, 113–114

safari
going on a night, 61–63
habitat, 148–149

sailboats, 239
sailing a self-powered dragon boat, 74–76
salt

dough, 15
extracting, from seawater, 49
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hardening of plaster and, 77
lifting an ice cube with, 36–37
making a hard-boiled egg float in water, 41
separating, from pepper, 47–49
watermelon treat, using to freeze a, 37–38

science art, 201–240
science contests, 241–271
science games, 123–166
science in a minute, 93–122
science toys, 167–199
sculpting shapes you can eat, 228–229
seeds

beans. See beans
necklace, stringing a, 219–220

separating out dissolved matter, 32–33
separating pepper from salt, 47–49
shadows, 161–163

portrait, capturing a, 216–217
Shadow Says, 161–163

shapes
buoyancy and, 270
strength of different, 260–261

sharks and seals game, 140–142
sherbet, 257–258
shrimp, raising brine, 19–20
Silver, Dr. Spencer, 205
silver, removing tarnish from, 30–31
silver sulfide, 31
sinking, learning about floating and, 81–82
skin, sensors in the, 128

finding out that some body parts have more
touch sensors, 101–102

identifying mystery items by touch alone, 100–101
slugs, 61, 62
smell, sense of, 21–22, 56

finding your apple, 127–128
save a scent, 213–214

soap bubbles, blowing super, 79–80
solids, 24, 107, 108, 153, 154

acids and, 24–25
changing ice to a liquid, 256–258
composition of, discovering, 114–115
whipping up matter that is both a liquid and,

107–108
sound

bull roarer, building a, 190–191

feeling the, 98–99
flute, making a, 193–194
making a glass ring using your fingertip,

115–116
squawking can, making a, 192–193
stethoscope, making a, 172–173
super snooper, building a, 248–249

spaghetti rockets, launching, 23–24
species, 129
spectrum of colors, 45
spicy poppers, 251
spiders, 126
spinning disk toy, tricking your eyes with, 174–175
spoon, bending it without touching it, 44–45
sprouts and sprouting, 220

growing monster, 15–17
growing the tallest beans in a week, 243–245

squawking can, making a, 192–193
stack a drink, 40–41
stamps, making weathered, 221–222
static electricity, 47–48, 119–120
steak, mummifying, 14–15
stethoscope, making a, 172–173
straw plane, flying a, 186–188
strength of different shapes, 260–261
string phone, making a, 89–90
submarines, learning about, 189–190
sugar, effect on freezing point of water of, 37
sulfur, 30–31
sunflowers

growing, 64–65
seeds, dry and roasting, 65–66

sunprint paper, 73–74
super snooper, building a, 248–249
surface tension, 106
sweet and nice (popped corn recipe), 251
sweet spot of a bat, finding the, 85–86

take the fewest putts, 246–247
tannins, 71
tapa cloth, 211
taste, sense of, 21–22, 56

finding your apple, 127–128
temperature

melting point, 228–229
skin sensors for, 100
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temperature (continued)
tricking the body’s sensors for, 103–104

thaumatrope, 175
3M, 205
thrust, 262
thumb, discovery the value of a, 102–103
top, making a, 181–182
touch, sense of, 56

finding out that some body parts have more
touch sensors, 101–102

finding your apple, 127–128
identifying mystery items, 100–101
tricking the body’s sensors for temperature,

103–104
toy rocket, launching a, 177–178
toys, science, 167–199

biology, 169–175
chemistry, 176–180
physics, 181–198
resources, 199

traits, 127
finding your apple, 127–128
Fruit Salad game, 128–129
Mystery Match game, 130

transferring a picture, 225–226
trees

bark, 209, 210–211
place mat, rub-a-tree, 209–211

trick your tongue, 21–22
T-shirt

creating a juicy, 8–11
leaf, spraying a, 211–213
lightening up a, 70–71

tweet treat, 67–69
twist and shout, 150

Ukranian eggs, 229–231

vertebrates, 129
vibrations, 249

bull roarer, building a, 190–191
feeling the sound, 98–99
flute, making a, 193–194
making a glass ring using your fingertip,

115–116
squawking can, making a, 192–193
stethoscope, making a, 172–173

travel of, 89–90
vinegar and oil, sticking together, 31–32
vision

eye-hand coordination, 169–170, 246–247
ghostly floating figure, seeing a, 96–97
looking through a hole in your hand, 95–96
persistence of, 175, 218
spinning disk toy, tricking your eyes with,

174–175

walk the plank, 149–150
water

air pressure used to stop leaking, 116–117
capillary action, 10, 11–12, 63, 224
as conductor of heat, 47
densest, 41
in food, removing the, 12–15
freezing point of, salt’s effect on, 36–39
magnifying with drops of, 120–121
making a hard-boiled egg float in, 41
making a water-producing box, 263–264
making the longest stream of, 265–266
from plants, 63–64
pressure, 88–89, 190, 265–266
printing with, 227–228
trapping, for plants, 72–73
vapor, 63
warriors, playing, 88–89

watermelon treat, using salt to freeze a, 37–38
weathering, 221, 222

weathered stamps, making, 221–222
weeds, 60
where in the world?, 132–133
whirlpool bottle, making a, 195–196
wind, 235

butterfly bottle, making a, 238–239
wind chime, creating a, 234–235

windmills, 239
wonder windows, 125–127

xylem tubes, 12

yeast, 19
blowing up a balloon with, 17–19
peanutty rolls, 18

zoopraxiscope, 219
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