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Abacus, 113 Area
for assorted shapes, 158
on the geoboard (fractions), 155-158
for multiplication of fractions, 170-175
mUltiplication with tiles, 38-42
of triangles, 155-157
for understanding fractional values, 152-155

Ability groupings, 286. See also Levels of ability.

Ability levels. See Levels of ability.

Abstract system for multiplication. See Multiplication;
Lattice system.

Arithmetic, 1, 2
Academic failure, vi

Activity centered, 1, 2, 286
Arranging the classroom, 286-287

Activity time, 290-291
Arrow math, 10-14

purpose, 10
questions for, 13, 14
rules, 10, 14Addition

with beans, 95-97
beans and cups recording sheet, 97
beginning, 26-28, 30-32, 33-35
carrying, 111
with chips, 106-107, 110·113
with cubes, 34
of decimals, 182-184
difficulties of, 97
of fractions, 159-160, 164, 170
number facts, 33-34
with people, 63-65
with people and objects, 65-66, 70
people problems on a matrix, 70
questions for

decimals, 183
number facts, 33
people and objects, 70
tiles, 28, 31

of signed numbers, 268-270
with tiles, 26-28, 30-32
of unlike fractions, 164
word problems, 66-69, 74-77

Assessment, 7, 26. See also Individual blackboards.

Attributes. See also Sorting and classifying.
definition, 190

Banking game, 89-92, 103-106

Bases
five, 85-86, 88·101
four, 81-89, 91-92, 94-95, 97, 99-101, 104-111
introducing formal names, 104
rationale, 81
ten, 81,111-113
three, 102-110

Beans and cups
addition, 95-97
decimal notation, 178-181
description, 295-296
division, 51-55, 134-138
generating division matrix, 54-55
grouping activities, 82-92
minus-one game, 83-85, 87·89
multiplication, 42·45
place value, 92·95
plus·one game, 82·83, 85·89
questions for

division, 53, 135
division format, 55
division matrix, 54·55
greater than, less than, 94
grouping activities, 86, 89
multiplication, 43,' 44

recording sheet, 97·99
subtraction, 97-101
subtraction difficulties, 98

Advanced addition and subtraction, 78·113

Advanced division, 132-149

Advanced multiplication, 1, 114-131

Answers
giving the, 8, 27, 120, 191
how to designate, 27
inappropriate, how to handle, 6, 67

Applications, 2
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Beginning activities, 1
addition, 1, 26-28, 30-32, 33-35
division, 49-77
multiplication, 36-48
subtraction, 28-30, 32, 33-34, 35

Classifying. See Sorting and classifying_

Behavior, 287-292

Classroom, 286-293
ability groupings, 286
activity time, 290-291
arranging, 286-287
bulletin boards, 287
environment, 28
fighti ng, 291-292
management, 2
managing student behavior, 287-292
points system, 288-292
whole group instruction, 286

Blackboards, individual. See Individual blackboards.

Blackline masters
masters, last 26 pages in the book
table of contents for, 321

Borrowing, 111 Coin flipping. See Probability.

Boxes, multiplying with. See Lattice system;
Multiplication.

Coins, cardboard, 298

Computational skills,
Bulletin boards, 287

Buttons
for graphing, 222·223, 224-225
sorting into piles of one, 195-198
sorting by three attributes, 194
sorting by two attributes, 190-193

- Constant
in addition, 31
in division, 52
in multiplication, 39, 40, 41, 42

Calculator, 1

Coordinate graphing, 252-265
functional relationships, 254
graphing coordinates, 259-260, 261-262, 262-265
number machine, 254-256, 290, 298
ordered pairs, 254
questions for

graphing coordinates, 260
graphing of coordinates, 261
graphing with coordinates, 263-265

with signed numbers, 270-273
tic-tac-toe, 257-259, 270-273
use of graphs, 254

Carrying, 111

Centimeter, 238-240

Ceramic tiles. See Tiles.

Chart, giant pocket. See Giant pocket chart.

Chip trading, 101-113, 116-120, 138-140, 181-184
addition, 106-107, 110-113
counting game, 101-106
counting and grouping, 105-106, 111
decimal notation, 181-182
decimals, addition and subtraction, 182-184
division, 138-140
grouping, 101-106, 111
grouping game, 103-104, 105-106
grouping for multiplication, 116-117
minus-one game, 105-106
multiplication with, 117-120, 126
place value for multiplication, 116-118
plus-one game, 101-104
questions for

division, 139
grouping, 103, 105, 117
multiplication, 117, 119, 120

rationale, 101
subtraction, 107-110, 112-113

Counting graph, 233

Chips
chip trading board, 297 Counting game, 81-89,101-106,111

Counting and grouping
with paper clips, 105-106, 111

Cross-line
board, 58
flash cards, 47, 296
use of flash cards, 48

Crossed lines
division, 58-60
generating a multiplication matrix, 47
multiplication, 46-48
questions for

division formats, 59-60
multiplication, 47

Cubes, Unifix. See Unifix cubes.
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Follow-up, back cover of bookDecimals, 176-187
addition and subtraction, 182-184
multiplication, 184-187
notation with beans and cups, 178-181
notation with chips, 181-182
questions for

addition and subtraction, 182-183
notation with beans and cups, 181

system, 180

Fractions, 150-175
addition of. 159-160, 164, 170
equivalent, 162-164, 165-166
lowest common denominator, 167-170
multiplication of, 170-175
questions for

equivalent fractions, 167
fractional values, 154-155, 159
lowest common denominator, 168-170
multiplication of, 171, 175

rationale for nondecimal, 152
start with, go by, both, 167-170
subtraction of, 160, 164, 170
understanding fractional values, 152-155, 159
unlike, 164-165
word problems, 160-162

Decimeter, 240

Dice, 296-297

Dice board game, 243-245

Dice game
for greater than, less than, 92-95
for grouping activities, 89-92, 103-106
probabil ity, 243-245, 248-251 Functional relationships, 254

Distributive process
versus the lattice system, 116

Functions, 2

Dittos. See Blackline masters.
Geoboard

area on, 155-158
multiplication of fractions, 170-175
understanding fractional values, 152-154Division

abstract long division, 143-149
abstract system, rationale, 134, 140, 143
advanced, 132-149
with beans and cups, 51-55, 134-138
with chips, 138-140
crossed line board, 58
with crossed lines, 58
difficulties recording, 137
long, 140-149
matrix, 54, 55
with people and objects, 71-73
people problems on a matrix, 72-73
questions for

beans and cups, 53, 135
chips, 139
long division, 143, 145
matrix, division, 54, 55, 72-73
people and objects, 72-73
three basic formats, 55, 57-58, 58-60
tiles, 57

in relation to multiplication, 57
remainder, 51, 53, 57
tile board, 56
with tiles, 55-58
word problems, 75-79, 148-149
by zero, 136

Geoboards, 297

Geometry, 2

Giant pocket chart, 294

Graphing, 220-235. See also Coordinate graphing.
with buttons, 222-223, 224-225
counting graph/measuring graph, 233
how to encourage diversity, 232
measuring graphs, 232-234
more than, less than, 222-225
more than, less than, concept of. 222
name boxes, function of, 225-228, 229, 298
objects and people, four-group, 224-225
objects and people, three-group, 224
objects, two-group, 222-223
people, two-group, 223
questions for

objects and people, three-group, 224
objects, two-group, 222
people, two-group, 223
r~presentational, 234-235

, representational two-group, 225
representational graph, 227-235
representational, three or more groups, 226
representational, two-group, 225-227
with Unifix cubes, 228-231
Unifix cubes, function of, 229
use of. 222, 254

Educationally handicapped students, vi,

Equivalent fractions, 162-164, 165-167
questions for, 167

Fighting, 291-292 Greater than, less than, 94
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Grouping activities. See also Place value.
banking game, 84·92, 103·106
with beans and cups, 82·86
with beans, cups, and bowls, 87·89
with beans, cups, bowls, and dice, 89·92
with chips, 101·106, 111
with chips for multiplication, 116·117
and counting activities with chips, 105·106, 111
introducing formal base names, 104
minus·one game, 83·85, 87·89, 105·106
plus·one game, 82·83, 85·89, 101·105
Questions for, 81, 86, 89, 103, 105
with tiles and people, 81·82
withdrawal of nonsense names, 104

Illustrations
importance of, 65, 75

Individual blackboards
advantages, 26
assessment tool, 7
description, 294

Inner city schools, vi

Integrated lesson chart, 1, 300·311

International System of Units (SI), 152, 238, 240

Language
development, 190, 191, 286
reading students word problems, 67·68
refinement, 5
specific usage, 203

Lattice multiplication, 120·131

Lattice system'
how to d raw boxes, 126·129
multiplying with boxes, 121
multiplication table, 121
Napier, John, 121
Questions for, 125, 128, 129, 131
three digit times three digit, 129
two digit times three digit, 127·129
two digit times two digit, 120·127
versus distributive, 116

Less than, See Graphing; More than, less than; or
Greater than.

Lesson chart, integrated. See Integrated lesson chart.

Lessons, using the, 1

Levels of ability, 1, 28, 286

Levels of difficu Ity, 10
advancing, 28, 32, 51

Logical thinking, 1, 2. See also Tangrams, logical thinking.

Long division. See Division.

Lowest common denominators, 167·170
Questions for, 168, 169, 170

Mailcarrier problems. See Negative numbers.

Mainstreaming, 1

Managing student behavior, 287·292

Manipulative materials, 2
importance of alternating, 20, 34, 58
rationale, 293
rationale for other bases, 81

Masters, blackline. See Blackline masters.

Materials, 293·299. See also Manipulatives.
beans, cups, bowls, and tin cans, 295·296
cardboard coins, 298
ceramic tiles, 294·295
chips and chip trading board, 297
cross line multiplication flash cards, 296
dice, 296·297
geoboards, 297
giant pocket chart, 294
individual blackboards, 294
large cardboard box, 298
metric measuring devices, 298
name boxes, 298
number machine" 298
objects to be sorted, 297·298
overhead projector, 293
rationale for, 293
spelling notebooks, 296
tangrams, 299
Unifix cubes, 295

Mathematical content of the book,

Mathematics, 1, 2, 235

Mathematics curriculum, 1, 2

Matrix
addition with objects and people, 70
division, exploring a, 55, 72·73
division with objects and people, 72·73
generating division patterns, 54, 72
generating multiplication, 40-44, 47
for lattice system, 121
multiplication, exploring a, 44-46
multiplication, student use, 46
with people problems, 70·73
Questions for

division matrix, 54·55, 72·73
multiplication, 41, 44, 46, 47
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Matrix (continued)
pattern search, 8-9
0-99 matrix, 9

using a multiplication matrix, 45-46
0-99 matrix, 5-9
1-144 matrix, 10-13

Measurement, 2, 204-219. See also Metric measurement.
measuring graph, 233
non-standard units, 206-217
purpose, 219
questions for

non-standard units, 211, 215, 217
standardized units, 218

standardized systems, 206
with standardized units, 217-219
U.S. customary units, 152, 206, 238

Measuring graph, 233

Meter, 238-240

Meter stick, 238

Metric measurement, 236-240
centimeter, 238-240
decimeter, 240
International System of Units (SI), 152, 238, 240
meter, 238-240
meter stick, 238
millimeters, 240
questions for, 239-240
with SI units, 238-240
U.S. Customary Units, 152, 206, 238

Metric measuring devices, 298

Millimeter, 240

Minus. See Symbols;

Minus-one game, 83-85, 87-89, 105-106

More than, less than, in graphing, 222-225

Multiplication, advanced, 114-131
abstract systems, 116, 118, 120-131
area with tiles,. 38-42
with beans and cups, 42-45
beginning, 37-48
with chips, 117-120, 126
with crossed lines, 46-48
of decimals, 184-187
distributive versus lattice method, 116
of fractions, 170-175
generating a matrix, 40-44, 47
grouping with chips, 116-117
lattice method, 120-131
Napier, John, 121
with people and objects, 69-71

people problems on a matrix, 70-71
place value with chips, 116-118
questions for

beans and cups, 43, 44
crossed lines, 47
chips, 117, 119, 120
fractions, 171, 175
lattice method, 125, 128, 129, 131
the matrix, 41, 44, 46, 47
people and objects, 69

in relation to division, 57
student use of, 46
table for lattice system, 121
three digit times three digit, 129
with tiles, 38-42
two digit times three digit, 127-129
two digit times two digit, 119-127
using a matrix, 45-46
word problems, 73-75, 76-79

Multiplying with boxes. See Lattice system;
Multiplication.

Name boxes, 225-228, 229, 298

Napier, John, 121

National Bureau of Standards, 240

Negative numbers, 266-273
addition, 268-270
addition format, 269
with coordinate graphing, 270-273
mail carrier problems, 268-270
signed numbers, 268-273
subtraction, 269-270
subtraction format, 270
tic-tac-toe, 270-273
uses, 268

Number facts
questions for, 33
with tiles, 33-34

Number machine, 254-256, 260, 298

Numbers
attaching meaning, 128
what they do, 77

Object problems. See People problems.

Objects to be sorted, 297-298

One-to-one hundred forty-four matrix, (1-144). See
Matrix.

Oral language. See Language.

Ordered pairs, 254
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Overhead projector, 293

Overview, 1-2

Pattern
arrow math, 10-14
change of direction, 18
with cubes, 20-23
definition, 17, 23
division pattern searches, 52-55
importance, 1, 2, 5, 17, 23, 81, 85
on num ber tables, 3-14
place value, 94
questions for

arrow math, 13, 14
crossed lines, 47
cubes, 23
division, 53-54
division matrix, 54, 55
multiplication matrix, 41, 43, 44, 46, 47
pattern search, 8
tiles, 20, 33
0-99 matrix, 5-9

with ti les, 17-20
with tiles and cubes, 15-23
0·99 matrix, 5-9

People, grouping activities with. See Grouping activities.

People problems
addition, 63-66
addition with people and objects, 65-66, 70
division, 71-73
generating a matrix, 70, 72
multiplication, 69-71
questions for

addition, 70
division, 72-73
multiplication, 69

subtraction, 63-66
subtraction with people and objects, 65-66
using a matrix, 70-71,72-73

People sorting. See Sorting and classifying.

People and word problems, 61-77

Place value. See also Grouping activities; Addition;
Subtraction; Multiplication; Division; Decimals.
with beans and cups, 92-95
board, 95
concept of, 26, 81
dice game for greater than, less than, 92-95
difficulties in recording, 97
grouping with chips, 116-117
introducing formal base names, 104
multiplication with chips, 117-118
pattern, 94
questions for greater than, less than, 94
rationale for pattern search in other bases, 85

remediation, 101, 110
withdrawal of nonsense names, 104

Plus. See Symbols.

Plus-one game, 82-83, 85-89, 101-104

Pocket chart. See Giant pocket chart.

Points system, 287-292

Probability, 1, 2, 241-251
coin flipping, 245-248
for dice, 248-251
in dice games, 243-245
goal, 243
in graphs, 251
questions for

dice, 248, 249, 250
dice game, 244, 245
graphs, 251

Problem solving, 2, 281-285
questions for, 283-285

Questions for
addition with objects and people, 70
addition with tiles, 28, 29, 31
arrow math, 13, 14
crossed lines multiplication, 47
cube patterns, 23
decimals, addition and subtraction, 183
decimal notation with beans and cups, 181
division with beans and cups, 53
division with beans, cups, and bowls, 135
division with chips, 139
division matrix, 54, 55, 72, 73
division with objects and people, 72, 73
division with tiles, 57
equivalent fractions, 167
graphing coordinates, 260
graphing of coordinates, 261
graphing with coordinates, 263-265
graphs, representational, 234-235
graphs, three-group object and people, 224
graphs, two-group with objects, 222
graphs, two-group with people, 223
graphs, two-group representational, 225-226
greater than, less than, 94
grouping activities with beans and cups, 86
grouping with beans, cups, and bowls, 89
grouping with chips, 103, 105, 117
grouping with tiles and people, 81
lattice multiplication, 125, 128, 129, 131
long division, 143, 145
lowest common denominator, 168-170
measuring with non-standard units, 211, 215, 217
measuring with standardized units, 218
measuring with SI units, 239-240
motivating counting practice, 81
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Questions for (continued)
multiplication with beans and cups, 43
multiplication with chips, 117, 119, 120
multiplication with crossed lines, 47
multiplication of fractions, 171, 175
multiplication matrix, 41, 44, 46, 47
multiplication with objects and people, 69
number facts, 33
pattern search, 8
probability for dice, 248, 249, 250
probability in dice games, 244, 245
probability in graphs, 251
problem solving, 283-285
sorting and classification, 192, 198-199, 201
subtraction with tiles, 29
tile patterns, 20
understanding fractional value, 154-155, 159
0-99 matrix, 9

three attributes, 194-195
two attributes, 192

two attributes, 190-194

Sorting, objects for. See Objects to be sorted.

Spelling notebooks, 296

Start with, go by, both, 167, 170

Statistics, 2

Student progress
instructions, 317
record sheet, 319

Responses. See Answers.

Subtraction
advanced, addition and, 78-113
beans and cups recording sheet, 99
with beans, cups, bowls, and tin cans, 97-101
beginning, 28-30, 33-34, 35
borrowing, 111
with chips, 107-111, 112-113
with cubes, 35
of decimals, 182-184
difficulties of, 98
of fractions, 160, 164-165, 170
number facts with tiles, 33-34
with people, 63-64
with people and objects, 64-66
questions for

decimals, 183
number facts, 33
tiles, 29

of si.gned numbers, 269-270
with tiles, 28-30, 32
of unlike fractions, 164-165
word problems, 68-69, 74-77

Relationships, 2
functional, 254

Remainder
introducing, 51
with tile board, 57
way to write, 53

Rules
arbitrari ness, 72
arrow math, 10, 14
determination of, 33, 34, 90-91, 92
in grouping activities, 84
for multiplication of decimals, 184-187
sorting and classification, 191

Screen for graphs, 298

Signed numbers. See Negative numbers. Symbols
plus and minus, 30

Slow learner, 1
Table of contents

blackline masters, 321Sorobons, 113

Sorting and classifying, 188-203
goal, 190
into groups of one, 199-202
guessing the rule, 191
language development, 190, 191
language, specific use of, 203
objects, 297-298
overlapping groups, 202-203
people sorting, 193, 197, 199-203
into piles of one, 195-199
sorting tree, 197
questions for

groups of one, 201
piles of one, 198-199

Tangrams-Logical Thinking, 274-280

Tangram puzzle, 275-280, 299
task card, 278-280
task card rationale, 279

Target audience, 1

Task card. See Tangram puzzle.

Textbook, supplement, 2

Tic-tac-toe. See Coordinate graphing.
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Tile board, 56
for graphing, 228-232
patterns with, 20-23
in subtraction, 35

Tiles
addition, 26-28, 30-32
area, 38-42
change of direction, 18
description, 294-295
division with, 55-58
grouping activities, 81-82
multiplication with, 38-42
number facts with, 33-34
patterns with, 17-20
questions for

addition, 28, 29, 31
division, 57
division formats, 57-58
grouping, 81
multiplication matrix, 41
patterns, 20

subtraction, 28-30, 32-34

Under-achieving students,

Unlike fractions
addition of, 164
subtraction of, 164-165

U.S. Customary Units, 152, 206, 238

Whole group instruction, 286

Title I schools,

Word problems. Seealso People problems.
addition, 66-69, 74-77
difficulties, 63
division, 75-77, 148·149
fractions, 160-162
how to read for students, 68
importance of illustrations, 65, 75
inappropriate examples, 67
on a matrix, 70· 73
multiplication, 73-75, 76·77
proper wording, 64
subtraction, 68-69, 74-77

Trading board, 95

Transparency, making a, 315

Unifix cubes
in addition, 34-35
description of, 295
for equivalent fractions, 165-167
their function in graphing, 229

Yuck boards, 88

Zero·to-ninety·nine (0-99) matrix. See Matrix.

Zoobie board, 85.
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