A
Activities
Birthday Cake, 266-267
Going Shopping, 226-228
"How Big Am I?," 157-158
"How Long Does It Take?,” 158-159
sorting, 50-51
student writing for portfolio, 28
"What Has More Mass?,” 159-160
See also Explorations
Alignment, 10-11
Allowance Planning (worksheet), 76-77
Allowance (problem), 74-75
Analysis questions, 45-46
Analytic rubric, 34-35
And the Survey Says... (worksheet), 257
Application questions, 45
Argumentation questions, 42-43, 44
Assessment
criteria to support classroom, 39-40
diagnostic, 11-14
formative, 11, 15-16
importance of, 9
of learning, 19-29
performance, 18
summative, 11, 17
as system not event, 29
three links between teaching and, 9-19
See also Tests
Assessment types
information recall, 17
performance, 18
portfolio, 21-28
pre/post assessment, 19-21
process, 18
product, 17-18
skills tasks, problems, and
projects, 18-19
Assessment-teaching connections
alignment as, 10-11
assessment type as, 17-19
purpose and timing as, 11-17
three key, 9

Index

Balanced Assessment in Mathematics Program, 18

Bar graph, 33

Birthday Cake problem, 266-267
Bloom**, 5

Bloom's Taxonomy, 5, 44, 45
Brownell, W. A., 1

C
The Cat in the Hat (Seuss), 126-127
Chappuis, S., 9
Checklists
criteria communicated through, 33
designing, 36-37
for survey data presentation, 33-34

Classification/categorization questions, 43, 44

Classroom assessment
using criteria to support, 39-40
portfolio system for, 23-28
The Clay Test, 243
Cobb, P, 5
Cognitive development
questions supporting, 44-46
questions to ask to facilitate, 47-49
studies on questions facilitating, 46
Coloring a Game Board (problem), 59-61

Combined Group Responses (worksheet), 176

Communicating explicit criteria, 31-40
Comprehension questions, 45
Convergent questions, 44
Cotton, K., 42, 44
Creating a Joint Pattern (worksheet), 101
Criteria, 31

See also Explicit criteria

D
Decision-making questions, 42, 44
Design a Game Board (worksheet), 72-73
Designing a Game Board (problem), 70-71
Development portfolios, 22
Diagnostic assessment

examples of, 12-14

purpose of, 11-12



A Different Way to Measure (worksheet), 165

The Disappearing Dog Dilemma (worksheet),
132-133, 149-150

Discovering and Testing Rules (worksheet),
272-275

Divergent questions, 44

Do I Have Enough? (worksheet), 191

Dr. Seuss stories, 96, 126-127

Dyer, M. K., 54

E

Ernst, P, 2

Evaluation questions, 46

Evaluative thinking questions, 42, 43

Exemplars (criteria), 32

Explicit criteria
benefits of setting, 31-32
checklists to communicate, 33-34, 36-37
involving students in developing, 38-39
models and exemplars for sharing, 32
rubrics to share, 34-36, 37-38
supporting classroom assessment through,

39-40

verbal, 32
See also Criteria

Explorations
How Big Is Half?, 241
How Many Halves Makes a Whole?, 242
How Many?, 194, 197
How Much Is Half?, 242-243
What Are They Worth?, 194-195, 198-199
Which Coin Is Which?, 193-194, 196
See also Activities

F
Formative assessment, 11, 15-16
Fractions
lessons related to, 234-276
mathematical understanding of, 233
Fractions lessons
grades K/1: student-centered, 239-247
grades K/1: teacher-directed, 234-238
grades 2/3: student-centered, 252-259
grades 2/3: teacher-directed, 248-251
grades 4/5: student-centered, 264-276
grades 4/5: teacher-directed, 260-263

G

Gall, M. D., 42, 46

Going Shopping (activity), 226-228
Gooding, C. R., 42

Grades K/1 activities
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"How Big Am I?," 157-158
"How Long Does It Take?,” 158-159
"What Has More Mass?,” 159-160
Grades K/1 explorations
How Big Is Half?, 241
How Many Halves Make a Whole?, 242
How much Is Half?, 242-243
Grades K/1 lessons
student-centered fractions, 239-247
student-centered measurement,
156-160
student-centered money, 192-201
student-centered pattern, 92-103
teacher-directed fractions, 234-238
teacher-directed measurement, 154-155
teacher-directed money, 184-191
teacher-directed patterns, 86-91
Grades K/1 problems
The Human Graph, 55
Making 16 Cents, 58-59
What's the Pattern, What's the Rule?
problem, 57-58
Grades K/1 tests
The Clay Test, 243
The Marshmallow Test, 243
The Shape Test, 243-244
Grades K/1 worksheets
Do I Have Enough?, 191
How Many?, 197, 237-238
How Much Do I Have?, 189-190
My Birthday Chart, 56
Nickel, 188
Penny, 187
Student Reflection, 200-201
Testing Our Hunches, 245
What Are They Worth?, 198-199
What Is Half?, 246-247
Which Coin Is Which?, 196
Grade K-12 effective mathematics lessons, 3
Grades 2/3 lessons
student-centered fractions, 252-259
student-centered money, 208-219
student-directed measurement, 167-176
student-directed pattern, 113-124
teacher-directed fractions, 248-251
teacher-directed measurement, 161-166
teacher-directed money, 202-207
teacher-directed pattern, 104-112
Grades 2/3 problems
Coloring a Game Board, 59-61
How Much Money Do I Need?, 67
Patterns and Their Rules, 62-64

Index



Grades 2/3 worksheets
And the Survey Says . . ., 257
Combined Group Responses, 176
A Different Way to Measure, 165
How Big Is It?, 164
How Can We Measure Well?, 170
How Much Is That Dinosaur?, 215-217
How Much Money Do I Need?, 68-69
Measuring, 171
Measuring Capacity, 173
Measuring Length, 172
Measuring Time, 174
Measuring Weight, 175
Measuring with a Ruler, 166
Money Earned, Money Spent, 218-219
Money Grab Bag, 213-214
Patterns and Their Rules, 65-66
Reviewing Where We Are and What We
Have, 205
Telling a Data Story, 258-259
Understanding Fractions, 251
You Can't Buy a Dinosaur with a Dime, 206-207
Grades 4/5 activities
Birthday Cake, 266-267
Going Shopping, 226-228
Grades 4/5 lessons
student-centered fractions, 264-276
student-centered measurement, 179-182
student-centered money, 225-232
student-centered pattern, 134-151
teacher-directed fractions, 260-263
teacher-directed measurement, 177-178
teacher-directed money, 220-224
teacher-directed pattern, 125-133
Grades 4/5 problems
Allowance, 74-75
Birthday Cake, 266-267
Designing a Game Board, 70-71
Grades 4/5 worksheets
Allowance Planning, 76-77
Design a Game Board, 72-73
Discovering and Testing Rules, 272-275
How Accurately Do I Measure?, 182
Independent Practice, 223
Reflecting on What I Have Learned, 276
Shopping List, 230
Shopping Trip Checklist, 232
Toys "R"Us Shopping Trip, 231
What Do I Already Know About the Size of
Fractions?, 268-271
What Do I Know?, 229
What Is Greater?, 262-263

Index

Word Problems, 224
Green Eggs and Ham (Seuss), 127
Growing and Repeating Patterns (worksheet),
109, 121

H

"The Hokey Pokey,” 87-88, 95

Holistic rubric, 35-36

How Accurately Do I Measure? (worksheet), 182

"How Big Am I?" (activity), 157-158

How Big Is Half? (exploration), 241

How Big Is It? (worksheet), 164, 184

How Can We Measure Well? (worksheet), 170

"How Long Does It Take?" (activity), 158-159

How Many Halves Makes a Whole?
(exploration), 242

How Many? (exploration), 194, 197

How Many? (worksheet), 197, 237-238

How Much Do I Have? (worksheet), 189-190

How Much Is Half? (exploration), 242-243

How Much Is That Dinosaur? (worksheet), 215-217

How Much Money Do I Need? (problem), 67

The Human Graph (problem), 55

|

IMPACT Mathematics program, 16
Independent Practice (worksheet), 223
Inference questions, 42, 43
Information recall assessment, 17
Instrumentalist view of mathematics, 3
Interpretation question, 42, 43
Investigation questions, 42, 43

K

Keepsake portfolio, 22
Knowledge questions, 45
KWL charts, 11-12

L
Learning centers
benefits of using, 135-136
using differentiated, 94
student-centered pattern lesson (grades 4/5),
136-146
student-centered pattern lesson (grades K/1),
94-101
Learning outcomes
assessment data on, 19-28
mathematics portfolio assessment of, 21-28
pre-/post assessment for, 19-21
students will solve a variety of problems, 10-11
See also specific lessons; Students
Learning styles, 266-267
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M
Maccaulay, D., 177
Making 16 Cents (problem), 58-59
The Marshmallow Test, 243
Martin-Kniep, G., 21
Math Forum Bridging Research and Practice
Group, 3
Math Word Map diagnostic assessment, 13-14
Mathematical skills
problems as providing context for, 53-55
proficiency and related, 1, 2
questioning used to develop, 41-51
Mathematics
effective versus noneffective lessons, 3
NCTMS content standards on, 1
strategies for improving instruction of, 4-5
teacher conceptions of, 2-3
Me and My Shadow (problem), 80
Measurement
lessons related to, 154-182
mathematical importance of understanding,
153
Measurement lessons
grades K/1: student-centered, 156-160
grades K/1: teacher-directed, 154-155
grades 2/3: student-centered, 167-176
grades 2/3: teacher-directed, 161-166
grades 4/5: student-centered, 179-182
grades 4/5: teacher-directed, 177-178
Measuring Capacity (worksheet), 173
Measuring Length (worksheet), 172
Measuring Time (worksheet), 174
Measuring Weight (worksheet), 175
Measuring with a Ruler (worksheet), 166
Measuring (worksheet), 171
Meet me Halfway (problem), 80
Memory questions, 42, 43
Models (criteria), 32
Money
lessons related to, 184-232
understanding how to handle, 183
Money Earned, Money Spent (worksheet),
218-219
Money Grab Bag (worksheet), 213-214
Money lessons
grades K/1: student-centered, 192-201
grades K/1: teacher-directed, 184-191
grades 2/3: student-centered, 208-219
grades 2/3: teacher-directed, 202-207
grades 4/5: student-centered, 225-232
grades 4/5: teacher-directed, 220-224
Moynihan, C., 54

284

My Birthday Chart (worksheet), 56
My Special Pattern (worksheet), 102
My Very Own Pattern (worksheet), 91

N

National Council of Teachers of Mathematics
Standards, 1

National Research Council, 1

Nichols, J., 5

Nickel (worksheet), 188

Northwestern Research Educational
Laboratory, 42

Noticing Patterns (worksheet), 122

Nursery rhymes, 126

o
Open-ended question problems
Allowance, 74-77
Coloring a Game Board, 59-61
Designing a Game Board, 70-73
How Much Money Do I Need?, 67-69
Making 16 Cents, 58-59
Me and My Shadow, 80
Meet me Halfway, 80
Surveys, 80-81
The Human Graph, 55
Watching Time Elapse, 80
What's the Pattern, What's the Rule?, 57-58
Open-ended questions
creating context for learning, 54-55
writing in math using, 78-79
See also Questions

P
Pattern Centers Recording Sheet, 103
Pattern lessons
grades K/1: student-centered, 92-103
grades K/1: teacher-directed, 86-91
grades 2/3: student-centered, 113-124
grades 2/3: teacher-directed, 104-112
grades 4/5: student-centered, 134-151
grades 4/5: teacher-directed, 125-133
Pattern problems
Patterns and Their Rules, 62-64
Patterns and Their Rules (worksheet), 65-66
Patterns
lessons related to, 86-151
mathematical importance of
understanding, 85
Patterns Everywhere (worksheet), 110
Patterns in Art (worksheet), 146
Patterns in Games (worksheet), 142-143

Index



Patterns in Many Places (worksheet), 128-129

Patterns in Problems (worksheet), 130-131,
147-148

Patterns in Rhythm and Rhyme (worksheet),

144-145
Patterns with Color (worksheet), 98
Patterns with Partners (worksheet), 90
Patterns with Sound (worksheet), 99
Penny (worksheet), 187
Performance
assessment of, 18
explicit criteria for, 31-40
Perimeter, 16
Perlwitz, M., 5
Platonic view of mathematics, 3
Portfolio assessment
description of, 21-22
developing system for classroom, 23
K-8 Outcome #1 example of, 25
K-8 Outcome #3 example of, 26
sample entries of, 23-24
selection prompts, 24, 27-28
student writing on activity for, 28
types of, 22
What Does Problem Solving Look Like?
example of, 27
Pre-tests, 12
Predictive questions, 42, 43
Pre/post assessment, 19-21
Problem solving
portfolio assessment on, 27
quality learning, 53-81
as teacher view of mathematics, 2
Problem-solving questions, 42, 44
Problems
Allowance, 74-75
Birthday Cake, 266-267
Designing a Game Board, 70-71
How Much Money Do I Need?, 67
Me and My Shadow, 80
Meet me Halfway, 80
Patterns and Their Rules, 62-64
providing context for learning, 53-55
Surveys, 80-81
The Human Graph, 55
Watching Time Elapse, 80
What's the Pattern, What's the Rule?,
57-58
See also Worksheets
Problems assessment, 18
Process assessment, 18
Product assessment, 17-18

Index

Projects assessment, 18-19
Purpose and timing
as assessment-teaching link, 11
type of assessment providing answers on,
11-17

Q
Questioning
encouraging student, 50-51
research on, 42
teaching method using, 41-42
Questioning strategies
problem solving structures used as, 50
Signal Words, 50
sorting activity as, 50-51
Questions
different forms of thinking supported by,
44-49
frequency and timing of, 42
types and classifications of, 42-44
See also Open-ended questions

R
Recycling project rubric, 35
Reflecting on Patterns (worksheet), 151
Reflecting on What I Have Learned (worksheet),
276
Reflective questions, 42, 43
Reviewing Where We Are and What We Have
(worksheet), 205
Rubrics
analytic, 34-35
criteria shared through, 34
designing, 36, 37-38
holistic, 35-36
recycling project, 35

S

Samson, G. E., 42

Sanders, N. M., 41

Sattes, B. D., 42, 44

The Shape Test, 243-244

Shopping List (worksheet), 230
Shopping Trip Checklist (worksheet), 232
Showcase portfolios, 22

Signal Words strategy, 50

Sitko, M. C., 42

Skills tasks assignment, 18

Slemon, A. L., 42

Sorting activity, 50-51

Strykowski, B., 42

Student Reflection (worksheet), 200-201

285



Student-centered lessons (grades K/1)
fractions related, 239-247
measurement related, 156-160
money related, 192-201
pattern related, 92-103

Student-centered lessons (grades 2/3)
fractions related, 252-259
measurement related, 167-176
money related, 208-219
pattern related, 113-124

Student-centered lessons (grades 4/5)
fractions related, 264-276
measurement related, 179-182
money related, 225-232
pattern related, 134-151

Students
explicit criteria development by, 38-39
matching teaching style to learning style of,

266-267
See also Learning outcomes

Summative assessment, 11, 17

Survey data presentation, 33-34

Surveys (problems), 80-81

Swift, J. N., 42

Synthesis questions, 46

T
Teacher Resources
listed, 277-279
Pattern Centers Recording Sheet, 103
Teacher-directed lessons (grades K/1)
fractions related, 234-238
measurement related, 154-155
money related, 184-191
pattern related, 86-91
Teacher-directed lessons (grades 2/3)
fractions related, 248-251
measurement related, 161-166
money related, 202-207
pattern related, 104-112
Teacher-directed lessons (grades 4/5)
fractions related, 260-263
measurement related, 177-178
money related, 220-224
pattern related, 125-133
Teachers
conceptions of mathematics by, 2-3
resources available to, 103, 277-279
Teaching
alignment link between assessment and, 10-11
assessment type link between assessment
and, 17-19
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differentiating process to match learning
style, 266-267
purpose and timing as link between assess-
ment and, 11-17
questioning as form of, 41-51
three links between assessment and,
9-19
Teaching guides. See specific lessons
Telling a Data Story (worksheet), 258-259
Testing Our Hunches (worksheet), 245
Tests
The Clay Test, 243
The Marshmallow Test, 243
The Shape Test, 243-244
See also Assessment
Text-explicit questions, 42, 43
Text-implicit questions, 42, 43
Thinking skills
questions supporting, 44-46
questions to ask to facilitate, 47-49
studies on questions facilitating, 46
Toys "R"Us Shopping Trip (worksheet), 231
Transfer portfolio, 22
Transfer questions, 42, 43
Trigatti, B., 5

u
Understanding Fractions (worksheet), 251

\"
Verbal criteria, 32

w

Wahlberg, H. J., 42

Walsh, J. A., 44, 424

Watching Time Elapse (problem), 80

Web teaching resources, 277-279

Weinstein, T., 42

What Are They Worth? (exploration), 194-195,
198-199

What Do I Already Know About Patterns?
(worksheet), 140-141

What Do I Already Know About the Size of
Fractions? (worksheet), 268-271

What Do I Know About Patterns? (worksheet),
107-108, 119-120

What Do I Know? (worksheet), 229

"What Has More Mass?" (activity), 159-160

What Have I Learned About Patterns? (work-
sheet), 111-112, 123-124

What Is Greater? (worksheet), 262-263

What Is Half? (worksheet), 246-247

Index



What's the Pattern, What's the Rule? (problem),
57-58
What's the Pattern? (worksheet), 89
Wheatley, G., 5
Which Coin Is Which? (exploration), 193-194,
196
Wood, T., 5
Word Problems (worksheet), 224
Working with Shapes (worksheet), 100
Worksheets
Allowance Planning, 76-77
And the Survey Says . . ., 257
Combined Group Responses, 176
Creating a Joint Pattern, 101
Design a Game Board, 72-73
A Different Way to Measure, 165
The Disappearing Dog Dilemma, 132-133,
149-150
Discovering and Testing Rules, 272-275
Do I Have Enough?, 191
Growing and Repeating Patterns, 109, 121
How Accurately Do I Measure?, 182
How Big Is It?, 164
How Can We Measure Well?, 170
How Many?, 197, 237-238
How Much Do I Have?, 189-190
How Much Is That Dinosaur?, 215-217
How Much Money Do I Need?, 68-69
Independent Practice, 223
Measuring, 171
Measuring Capacity, 173
Measuring Length, 172
Measuring Time, 174
Measuring Weight, 175
Measuring with a Ruler, 166

Patterns in Many Places, 128-129

Patterns in Problems, 130-131, 147-148

Patterns in Rhythm and Rhyme,
144-145

Patterns with Color, 98

Patterns with Partners, 90

Patterns with Sound, 99

Penny, 187

Reflecting on Patterns, 151

Reflecting on What I Have Learned, 276

Reviewing Where We Are and What We
Have, 205

Shopping List, 230

Shopping Trip Checklist, 232

Telling a Data Story, 258-259

Testing Our Hunches, 245

Toys "R"Us Shopping Trip, 231

Understanding Fractions, 251

What Do I Already Know About Patterns?,
140-141

What Do I Already Know About the Size of
Fractions?, 268-271

What Do I Know About Patterns?, 107-108,
119-120

What Do I Know?, 229

What Have I Learned About Patterns?,
111-112, 123-124

What Is Greater?, 262-263

What Is Half?, 246-247

What's the Pattern?, 89

Word Problems, 224

Working with Shapes, 100

You Can't Buy a Dinosaur with a Dime,
206-207

See also Problems

Money Earned, Money Spent, 218-219
Money Grab Bag, 213-214

My Birthday Chart, 56

My Special Pattern, 102

My Very Own Pattern, 91
Nickel, 188

Noticing Patterns, 122

Patterns and Their Rules, 65-66
Patterns Everywhere, 110
Patterns in Art, 146

Patterns in Games, 142-143

Index

Writing in math, 78-79

Y

Yackel, E., 5

You Can't Buy a Dinosaur with a Dime
(worksheet), 206-207

You Can't Buy a Dinosaur with a Dime (Ziefert),
204, 211

y 4
Ziefert, H., 204, 211
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