
Abbreviations
metric system units, 170, 246
U.S. customary system units, 170, 246
units of time, 174, 247

Addition
basic facts, 50–51
column-addition method, 59
Fact Triangles, 54
facts table, 50–51
games, 270, 278, 289–292, 307–308,

312, 314
partial-sums method, 57–58
turn-around shortcut, 56

Adjusting numbers, 193–194
A.M., 174
Angle measurer, 98, 167–168
Angles

congruent, 120
definition, 98
games, 271–272
measuring, 98, 167–168
notation, 98
quadrangles, 108–109
right, 98, 168
sides of, 98
triangles, 106–107
vertex of, 98

Animal clutches, 218–219
Animals, North American, 244–245
Answer keys, 337–343
Apex of cone, 118
Area, 154–156

definition, 154–155
rectangles, 156
surface, 154
units for measuring, 154, 246

Array diagram, 68
Arrays, 64–65

definition, 64
games, 273, 282
multiplication, 67–68
showing equal groups, 65, 67–68

Arrows, 200
Average, 83–85

Balance scale, 164, 165
Ballpark estimate, 190
Bar graphs, 86–87
Base-10 blocks

comparing two numbers, 20
game, 312
partial-sums addition method, 58
shorthand pictures of, 61
trade-first subtraction method, 61
volume measures, 158
weight measures, 163

Bases of geometric solids, 116–118
Body parts, units for measuring, 132–133,

247
Boxes

Frames-and-Arrows diagrams, 200
name-collection, 14–15
number grids, 6

Calculations, estimate to check, 192
Calculators, 262–266

basic operations, 264
displays, 262, 263
games, 278–279, 290–292, 301
key sequences, 264, 291
skip counting, 265–266

Calendars, 6, 176–179
Capacity

definition, 160
metric units, 160
of scales, 164
U.S. customary system units, 160
volume of containers, 160–161

Celsius degrees, 11, 134, 170–171
Celsius scale, 11
Center

of a circle, 110
of a sphere, 119

Centimeter scale, 137
Centimeters, 135, 137–141, 154, 157, 246
Century, 174
Chance, 26, 92–94

games, 280–281, 309
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Change number stories, 254–255
Charts

place-value, 19–20, 35–36
tally, 74, 76–77, 81, 87–88

Circles, 110–111
center, 110
circumference, 152
concentric, 110
congruent, 121
definition, 110
diameters, 110–111, 152
showing equivalent fractions, 27

Circumference of a circle, 152–153
Clock times, 3
Clutches, animal, 218–219
Codes, numbers as, 4–5
Column-addition method, 59
Columns

in arrays, 64
on fact tables, 50–53
of numbers in addition, 59

Comparison number stories, 258
Comparisons

capacity, 160
counts and measures, 4, 13, 26
decimals, 13, 36
fractions, 13, 31–32
numbers in place-value charts, 20, 36
weight, 162–163

Composite number, 37–38
Concentric circles, 110
Cones, 113–114, 118
Congruent figures, 120–121
Coordinate grids, 180
Coordinates, 180
Counting

backward, 6, 40
forward, 6
skip, on a calculator, 265–266

Counting numbers, 2–3, 38, 198
definition, 2
even/odd, 38, 198
factors of, 37
names of very large, 41
place value, 18–19

Counting-up subtraction method, 63
Counts, 2
Cubes, 112, 114–115
Cubic units for measuring, 41–42, 157
Cubit, 132

Cups, 160, 246
Curved surface, 112
Cylinders, 113–114, 118

Data
collecting, 76
comparing with graphs, 86–90
definition, 76
describing, 79–81, 83–85
organizing, 76–77, 86–90
recording, 76–77

Data Bank, 212–247
ages of U.S. presidents, 242
animal clutches, 218–219
head size, 236–237
heights and depths of continents and

oceans, 240
heights of 8-year-old children, 235
letter frequencies, 239
major U.S. city populations, 226–227
measurement tables, 246–247
median head size, 237
North American animals, 244–245
number of words children know, 238
physical fitness standards, 230–231
rainfall in the U.S., 221
record high and low temperatures, 232
shipping packages: rate table, 222
shipping packages: zone map, 223
sports ball sizes and weights, 228–229
stationery store poster, 214
stock-up sale posters, 216–217
tables of measures, 246–247
temperatures in the U.S., 220, 232
tornado data, 233
train and airline schedules, 243
U.S. road mileage map, 224–225
variety store poster, 215
vending machine posters, 212–213
weight on the moon and planets, 241
world population growth, 234

Days, 174, 176
Daytime, length of, 178–179
Decade, 174
Decimal point, 33, 35
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Decimals, 3, 33–36
comparing, 36
definition, 33–34
describing chances, 93–94
games, 305–306
measuring, 3, 33–139
money, 33, 35
names for, 33–34
notation for, 33–35
on number lines, 10, 12
place value, 35–36, 306
renaming fractions as, 33–34
uses, 33

Degrees
angle measurements, 98, 167–168
Celsius, 134, 170
Fahrenheit, 170
history of measuring with, 167
notation, 167
on a circle, 167–168

Denominators, 22–23, 31, 32
Diagrams

array, 68
change, 254
comparison, 258
for equal-groups problems, 259–260
Frames-and-Arrows, 200–201
parts-and-total, 256

Diameters
of a circle, 110–111, 152
of a sphere, 119, 228

Difference, 8, 258
Digits, 18–20, 33–36
Distance key, 182
Division

basic facts, 52–53
equal grouping, 74, 260
Fact Triangles, 55
facts table, 52–53
equal sharing, 73–74
fractions, 29
game, 282
notation, 73

Dodecahedron, 115

Earth, 41, 119, 176, 241
Edges of a solid, 114
Endpoints

line segments, 96, 100
number line, 12
rays, 97, 100
triangles, 106

Equal, 13, 30
Equal groups

arrays in showing, 65, 67, 273, 282
definition, 65
diagrams for problems, 259–260
division, 73–74
game, 273, 282
multiplication, 65–67, 273

Equally likely, 93
Equal sharing, 73
Equal-sharing story, 73
Equilateral triangle, 104, 107
Equivalent fractions, 27–30

games, 283–284
Equivalent names, 14, 30, 33–34
Estimates

adjusting numbers, 193–194
ballpark, 190
check calculations, 192
instead of exact numbers, 191
rounding numbers, 194
solving number stories, 252

Even numbers, 38, 198
Events, 92

Faces
prisms, 117
pyramids, 116
solids, 112–113

Fact families, 54–55
Factors, 37–38

games, 285–286
Facts tables, 50–51, 52–53
Fact Triangles, 54–55
Fahrenheit degrees, 170–171
Fathom, 132
Flat surface, 112

346 three hundred forty-six

E

F

Index



Fluid ounces, 160
Foot, 132, 136, 146, 148, 246
Fraction cards, 31–32
Fractions

comparing, 31–32, 287–288
comparing amounts with, 4, 26
definition, 22
denominators, 22–23
describing chances, 26
equivalent, 27–30, 283–284
games, 283–284, 287–288
measurement, 25, 143–144
naming part of a collection, 24
naming parts of a whole, 22–23
number lines, 10–11, 26
numerators, 22–23
renaming as decimals, 33–34
rulers, 25, 143–144

Frames-and-Arrows diagram, 200–201
Function machines, 202–204

Gallons, 160
Games, 268–314

materials needed, 268
table, 269
Addition Top-It, 270
Angle Race, 271–272
Array Bingo, 273
Baseball Multiplication, 274–277
Beat the Calculator, 278–279
The Block-Drawing Game, 280–281
Division Arrays, 282
Equivalent Fractions, 283–284
Factor Bingo, 285–286
Fraction Top-It, 287–288
Less Than You!, 289
Memory Addition/Subtraction, 290–291
Missing Terms, 292
Multiplication Bingo, 293–295
Multiplication Draw, 296
Multiplication Top-It, 297–298
Name That Number, 299–300
Number-Grid Difference, 301
Number Top-It, 302–305
Pick-a-Coin, 306
Roll to 100, 307–308
Spinning to Win, 309

Subtraction Top-It, 310–311
Target 50, 312–313
Three Addends, 314

Geometric solids
cones, 118
cylinders, 118
definition, 112
parts of, 112–114
polyhedrons, 115
prisms, 115, 117
pyramids, 115–116
spheres, 119
volume of, 157–159

Geometry
angles, 98, 100
circles, 110–111
congruent figures, 120–121
cylinders, 118
definition, 96
endpoints, 96
intersecting lines/line segments, 99–100
line segments, 96, 100
line symmetry, 122–123
lines, 97, 100
parallel lines/line segments, 99–100
perimeter, 150–151
points in, 96, 100
polygons, 102–105
quadrangles, 108–109
rays, 97, 100
shapes, 96
solids, 112–114
spheres, 119
triangles, 106–107

Geometry in Nature Mathematics... Every
Day essay, 125–130

googol, 41
Gram, 134, 162–163, 165–166, 229
Graphs

bar, 86–87
line, 90
pictographs, 88–89

Greater-than comparisons, 13, 31

Hand measurement, 132, 247
Head sizes, 236–237
Heights/depths of continents and oceans, 240

three hundred forty-seven 347

G

H

Index



Heights of 8-year-old children, 235
Heptagons, 103
Hexagons, 103–104
Hexagonal prism, 117
History of

angle measurement, 167
measurement units, 132
measuring degrees in a circle, 167
the metric system, 134
numbers, 18
place value, 18

History of Counting and Calculating, A
Mathematics... Every Day Essay, 43–48

Hours, 174, 178–179
Hundredths, 33

Icosahedrons, 115
In-between numbers, 3, 26
Inch(es), 136, 137, 143–144, 146, 148, 246
Intersecting lines/line segments, 99–101

Key
distance on a map, 182
on a pictograph, 88–89

Kilograms, 162–163, 165–166, 229, 246
Kilometers, 140–141, 246
Kites, 109

Lattice multiplication method, 70–72
Leap years, 176–177
Left-to-right subtraction method, 62
Length

body measures for, 132
changing units of, 140, 146–147
comparing units of, 140, 146
daytime, 178–179
definition, 137
metric units, 134, 137, 140, 246

personal references for, 141–142,
148–149

standard units, 133–134, 136
table of units for measuring, 246
U.S. customary system, 136, 143, 

146, 246
Less-than comparisons, 13, 31
Letter frequencies, 239
Life span, 174
Light, speed of, 42
Line graphs, 90
Line of symmetry, 122
Line plots, 77, 81
Lines

definition, 97, 100
intersecting, 99–101
naming, 97
parallel, 99–101

Line segments, 96, 100
congruent, 120
parallel, 99

Line symmetry, 122–123
Liters, 160
Locations, use of numbers to show, 3–4

Maps, 220–221, 223–227, 233
Mathematics... Every Day 

Geometry in Nature, 125–130
History of Counting and Calculating, A,

43–48
Patterns in the Wild, 205–210
Time Keeping, 183–188

Maximum, 79, 232, 240
Mean (average), 83–85, 221, 238
Measurement

angles, 167–168
area, 154–156
capacity in, 160–161
Celsius scale, 11, 134, 170–171
circles, 110–111, 152–153
decimals, 3, 33, 139
circumference, 152–153
diameter, 152–153
Fahrenheit scale, 170–171
fractions, 25, 143–144
history, 132
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length, 137–149
metric system, 134–142, 246–247
perimeter, 150–151
temperatures, 4, 11, 134, 170–171
time, 174–177
tools, 25, 135, 137, 143, 165–167,

170–171, 175–176
U.S. customary system, 136, 143–149,

246–247
volume, 157–159, 246
weight, 162–166, 246

Measures, 2
Measuring cups, 25
Median, 80, 218–219, 231, 236–237
Meter, 134, 140–141, 246
Meterstick, 135, 137, 142
Metric system, 134–135, 246–247

abbreviations for units, 134, 137, 140,
160, 162, 170, 246

area, 154, 246
capacity, 160, 246
Celsius scale, 11, 134, 170–171
changing units of length, 140
history, 134
length, 137–140, 246
personal references for units of length,

141–142
standard units, 134
system equivalents, 247
temperature, 134, 170–171
volume, 157, 246
weight, 162–163, 246

Metric ton, 162
Middle number, 80
Middle value, 80
Midnight, 174
Miles, 146, 148
Millennium, 174
Milligrams, 162
Milliliters, 160
Millimeters, 135, 140–141, 246
Millions, 19, 41
Minimum, 79, 232, 240
Minutes, 174
Mode, 81
Money

decimals, 33, 35, 306
estimating amounts needed, 190–191
game, 306
notation, 33

place value for dollars and cents, 35
used for purchases, 212–217

Months, 174, 176
Multiplication

arrays, 67–68
basic facts, 52–53, 273–277, 279,

296–298
equal groups, 66–67, 259
Fact Triangles, 55
factors, 37
facts table, 52–53
fractions, 29
games, 273–277, 279, 293–298
lattice method, 70–72
notation, 66
number models of problems, 66–67
partial-products method of, 68–69
product, 37
square numbers, 199
turn-around shortcut, 56

Name-collection boxes, 14–15
Negative numbers, 4, 10–11, 39–40

definition, 10, 39
for temperatures, 4, 11, 39, 170–172
in a number grid, 40
on a number line, 10, 39–40

Nonagons, 103
Noon, 174
Not equal, 13
Notation. See also Symbols.

addition, 50–54
angles, 98
decimals, 33–35
degrees, 3–5, 11, 98, 167, 170
division, 55, 73 
fractions, 22
money, 33, 35
multiplication, 55, 66
negative numbers, 10, 39
subtraction, 50, 54

Novemdecillions, 41
Number grids, 6–9, 40

counting backward, 6, 40
counting forward, 6
definition, 6–7
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finding differences, 8
game, 301
negative numbers, 40
number patterns, 7–9

Number lines, 10–12, 26
decimals, 10, 12
fractions, 10, 12, 25–26
gains and losses on, showing, 40
positive/negative numbers, 10, 39–40

Number models for problems, 66–67, 73–74,
254–260

Number pairs, 3, 180
Number patterns, 198–199

dot pictures, 198–199
Frames-and-Arrows diagram, 200–201
number grids, exploring on, 7, 9

Number stories
change, 254–255
comparison, 258
equal groups in, 66–67, 259–260
guide to solving, 253
parts-and-total, 256–257
solving, 250–253

Numbers
adjusting, 193
comparing, 4, 13, 20, 26, 31, 36
composite, 37–38
counting, 2, 38, 198
decimal, 3, 33–36
equal, 13
equivalent names for, 14–15
even, 38, 198
factors of, 37–38
fractions, 3, 11, 22–26
negative, 4, 10–11, 39–40, 170–172
number grids, 6–9, 40
odd, 38, 198
place value, 18–20, 35–36
positive, 10, 39
prime, 37, 38, 199
rectangular, 199
rounding, 194
square, 199
triangular, 198
uses of, 2–5
very large and very small, 41–42

Numerators, 22–23, 31, 32

Octagons, 103, 105
Octahedrons, 115
Odd numbers, 38, 198
Operation symbols

addition, 50, 54
division, 55, 73
multiplication, 55, 66
subtraction, 50, 54

Ordered pairs, 180
Ounces, 160, 162–166, 229, 246–247

Parallel lines/line segments, 99–101
symbol for, 99

Parallelograms, 108–109
Parentheses, 16–17, 180
Part, in parts-and-total number stories, 256
Partial product, 69
Partial-products multiplication method, 68–69
Partial-sums addition method, 57–58
Parts-and-total number stories, 256–257
Pattern-Block Template, 124, 137
Patterns

dot picture, 198
leap years, 176
number, 198–199
number grids, 7–9
number stories, 251
picture, 196–197

Patterns in the Wild Mathematics... Every
Day essay, 205–210

Pentagons, 103, 105
Pentagonal prisms, 117
Per, 67, 74
Perimeter

circles, 152–153
definition, 150, 155
polygons, 150–151

Personal references, 141–142, 148–149
Physical fitness standards, 230–231
Pictographs, 88–89
Picture patterns, 196–197
Place, in place-value chart, 18–19, 35
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Place value
counting numbers, 18–20
decimals, 35–36
games, 302–306, 312–313
history of place value system, 18

Place-value chart, 19–20, 35–36
Place-Value Mat, 302–305
P.M., 174
Points, 96, 100

on coordinate grids, 180
on number lines, 16

Polygons, 102–109
definition, 102
naming, 103–108
perimeter, 150–151
prefixes, 103, 106, 108
regular, 104–105
sides, 102
types, 103
vertices, 102

Polyhedrons, 115
Populations of U.S. cities, 226–227
Positive numbers, 10, 39
Posters

drinks vending machine, 212
snacks vending machine, 213
stationery store, 214
stock-up sale, 216–217
variety store, 215

Precision of scales, 164
Prefixes for polygons, 103
Prime numbers, 37–38, 199
Prisms, 115, 117, 158–159
Probability, 92–94
Problem solving. See Number stories.
Products, 37

partial, 69
Protractors, 98, 167–168
Pyramids, 115–116

Quadrangles, 103–104, 108–109
Quadrilaterals, 103–104, 108–109
Quantity in comparison number stories,

258
Quarts, 160–161, 246–247
Quintillions, 41
Quintoquadagintillions, 41

Rainfall, normal September, 221
Range, 79
Rays, 97, 100
Rectangles, 109

area of, 154–156
Rectangular arrays, 64, 199
Rectangular numbers, 199
Rectangular prisms, 117, 158–159
Regular polygons, 104
Regular polyhedrons, 115
Remainders in division, 73–74
Rhombuses, 109
Right angles, 98, 168
Right triangles, 107
Road mileage map for U.S., 224–225
Roman numerals, 248
Rounding numbers, 194
Rows

in arrays, 64
calendars, 6
on fact tables, 50–53
in number grids, 6

Rule boxes for Frames and Arrows, 200–201
Rulers, 2, 3, 11, 25, 138–139

as number lines, 11
centimeter scale, 135, 137
fraction marks, 25, 28, 143–144
inch scale, 25, 137, 143–144

Scale, 182
Scale drawings, 182
Scales, for measuring weight, 2, 25

types of, 164–166
Seasons of the year, 178
Seconds, 175
Septillions, 41
Sextillions, 41
Shapes, 96
Shares, 73
Shipping data for packages, 222–223
Shortcuts

area of a rectangle, 156
computation, 56
equivalent fractions, 29
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volume of a rectangular prism, 159
turnaround for addition and

multiplication, 56
Sides, 98, 102
Skip counting on a calculator, 265–266
Solids, geometric, 112–119
Spheres, 119, 228
Sports balls data, 228–229
Square numbers, 199
Square units, 154
Squares, 104, 109
Standard units of measurement, 133
Stationery store poster, 214
Stock-up sale posters, 216–217
Subtraction

basic facts, 50–51, 310
counting-up method, 63
Fact Triangles, 54
facts table, 50–51
games, 290–292, 301, 310–312
left-to-right method, 62
mental, 292
number grids, 8
trade-first method, 60–61

Surfaces of solids, 112–113
Symbols. See also Notation.

addition, 50, 54
angles, 98
degrees, 167, 170
division, 55, 73
is equal to, 13, 15
is greater than, 13, 31
is less than, 13, 31
line segments, 96
lines, 97
multiplication, 55, 66
negative numbers, 10, 39, 240
parallel lines/line segments, 99
rays, 97
right angles, 98
right triangles, 107
subtraction, 50, 54

Symmetric about a line, 122
Symmetry, 122

Tables. See also Data Bank.
addition/subtraction facts, 50
capacity, units of, 160
days in each month, 176
equivalent fractions, 30
facts, 50–53
heights and depths of continents and

oceans, 240
length of daytime, 179
measures, 246–247
metric units of length, 140, 141
multiplication/division facts, 52
numbers 1 to 20 facts, 38
Roman numerals, 248
seasons of the year, 178
system equivalents, 247
time, units of, 174, 247
U.S. customary units of length, 146, 148
weight, units of, 162
world population, 234

Tally charts and marks, 74, 76–77, 81,
87–88, 309

Temperatures
below zero, 4, 11, 39
finding differences between, 172, 255
normal spring high and low, 220
on a line graph, 90
on a thermometer, 3–4, 11, 39, 170–171
on a weather map, 190
record high and low, 232
standard units, 134

Tenths, 33
Tetrahedrons, 115
Thermometer, 11, 39, 170
Thousandths, 34
3-dimensional figures, 112, 157
Time, 174–179
Time Keeping Mathematics... Every Day

essay, 183–188
Timetables for railroads/airlines, 243
Ton, 162
Tornado data, 233
Total, in parts-and-total number stories, 256
Trade-first subtraction method, 60–61
Trapezoids, 109
Travel schedules, 243
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Triangles
angles, 106
definition, 106
equilateral, 104, 107
naming, 106
parts of, 106
right, 107
sides, 106
vertices, 106

Triangular numbers, 198
Triangular prisms, 117
Triangular pyramid, 116
Turn-around shortcut 

for addition and multiplication, 56
2-dimensional figures, 102, 110, 112

Units, 5, 25
Units of measurement. See also metric

system; U.S. customary system.
area, 154, 246
body parts as measures, 132, 247
capacity, 160, 246
length, 140, 146, 246
time, 174, 247
volume, 157, 246
weight, 162, 246
history, 132–134, 136

U.S. customary system, 136, 246–247
abbreviations for units, 146, 160, 162,

170, 246
area, 154, 246
capacity, 160, 246
changing units of length, 146–147
Fahrenheit scale, 170–171
length, 143–146, 246
personal references for units of length,

148–149
standard units, 133, 136
system equivalents, 247
temperature, 170–171
weight, 162–163, 246

U.S. presidents, ages of, 242

Value, 19, 35
Variety store poster, 215
Vending machine posters, 212–213
Vertex

angles, 98, 100
polygons, 102
solids, 114

Very large numbers, 41–42
Very small numbers, 42
Volume, 157–159

capacity of containers, 160
definition, 157
measuring with cubes, 157
of rectangular prisms, 158–159
units for measuring, 157, 246

Weight
abbreviations for units, 162, 246
comparing different units, 163, 246–247
on the moon and planets, 241
units for measuring, 162, 246

Weeks, 174
“What’s My Rule?”, 203–204
Whole, using fractions to name part of a,

22–23
World population growth, 234

Yards, 132, 136, 142, 146, 148, 246
Yardsticks, 137, 142
Years, 174, 176, 178

Zero, 18, 36, 39, 56
Zero mark on a ruler, 11
Zero point on a number line, 10
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