Guided Math in Action

Building Each Student’s
Mathematical Proficiency with
Small-Group Instruction

Dr. Nicki Newton

Routledge

Taylor & Francis Group

39031LN0Y

New York London



First published 2013 by Eye On Education

Published 2013 by Routledge
711 Third Avenue, New York, NY 10017, USA
2 Park Square, Milton Park, Abingdon, Oxon OX14 4RN

Routledge is an imprint of the Taylor & Francis Group, an informa business
Copyright © 2013 Taylor & Francis

All rights reserved. No part of this book may be reprinted or reproduced or
utilised in any form or by any electronic, mechanical, or other means, now
known or hereafter invented, including photocopying and recording, or in any
information storage or retrieval system, without permission in writing from
the publishers.

Notices

No responsibility is assumed by the publisher for any; injury and /or damage to
persons or property as a matter of products liability,negligence or otherwise,
or from any use of operation of any methods, products, instructions or ideas
contained in the material herein.

Practitioners and researchers must always rely on their own experience and
knowledge in evaluating and using any information, methods, compounds, or
experiments described herein. In using such information or methods they should
be mindful of their own safety.and the safety of others, including parties for
whom they have a professional responsibility.

Product or corporate names may be trademarks or registered trademarks, and
are used only for ideritification and explanation without intent to infringe.

Library of Congress Cataloging-in-Publication Data

Newton, Nicki.
Guided math in action : building each student’s mathematical proficiency with
small-group instruction/Nicki Newton.
pages cm
ISBN 978-1-59667-235-2
1. Mathematics—Study and teaching (Elementary)
2. Group guidance in education.
3. Group work in education.
4. Effective teaching.
1. Title.
QA20.G76N49 2012
372.7—dc23 2012038646

Cover Designer: Dave Strauss, 3FoldDesign

ISBN: 978-1-596-67235-2 (pbk)


CorbettB
Sticky Note
None set by CorbettB

CorbettB
Sticky Note
MigrationNone set by CorbettB

CorbettB
Sticky Note
Unmarked set by CorbettB

CorbettB
Sticky Note
None set by CorbettB

CorbettB
Sticky Note
MigrationNone set by CorbettB

CorbettB
Sticky Note
Unmarked set by CorbettB

CorbettB
Sticky Note
None set by CorbettB

CorbettB
Sticky Note
MigrationNone set by CorbettB

CorbettB
Sticky Note
Unmarked set by CorbettB

CorbettB
Sticky Note
None set by CorbettB

CorbettB
Sticky Note
MigrationNone set by CorbettB

CorbettB
Sticky Note
Unmarked set by CorbettB


Also Available from Eye On Education

Using Formative Assessment
to Drive Mathematics Instruction in Grades PreK-2
Christine Oberdorf & Jennifer Taylor-Cox

Using Formative Assessment
to Drive Mathematics Instruction in Grades 3-5
Christine Oberdorf & Jennifer Taylor-Cox

Math in Plain English:
Literacy Strategies for the Mathematics Classroom
Amy Benjamin

RTI Strategies that Work in the K-2 Classroom
Eli Johnson & Michelle Karns

Math Intervention:
Building Number Power with Formative Assessments,
Differentiation, and Games'(Grades PreK-2)
Jennifer Taylor-Cox

Math,Intervention:
Building Number Power with Formative Assessments,
Differentiation, and Games (Grades 3-5)
Jennifer Taylor-Cox

Engaging Mathematics Students Using Cooperative Learning
John D. Strebe

Differentiated Instruction for K-8 Math and Science:
Ideas, Activities, and Lesson Plans
Mary Hamm & Dennis Adams

Family Math Night:
Math Standards in Action
Jennifer Taylor-Cox

Solving Behavior Problems in Math Class:
Academic, Learning, Social, and
Emotional Empowerment (Grades K-12)
Jennifer Taylor-Cox


CorbettB
Sticky Note
None set by CorbettB

CorbettB
Sticky Note
MigrationNone set by CorbettB

CorbettB
Sticky Note
Unmarked set by CorbettB

CorbettB
Sticky Note
None set by CorbettB

CorbettB
Sticky Note
MigrationNone set by CorbettB

CorbettB
Sticky Note
Unmarked set by CorbettB

CorbettB
Sticky Note
None set by CorbettB

CorbettB
Sticky Note
MigrationNone set by CorbettB

CorbettB
Sticky Note
Unmarked set by CorbettB

CorbettB
Sticky Note
None set by CorbettB

CorbettB
Sticky Note
MigrationNone set by CorbettB

CorbettB
Sticky Note
Unmarked set by CorbettB




CorbettB
Sticky Note
None set by CorbettB

CorbettB
Sticky Note
MigrationNone set by CorbettB

CorbettB
Sticky Note
Unmarked set by CorbettB

CorbettB
Sticky Note
None set by CorbettB

CorbettB
Sticky Note
MigrationNone set by CorbettB

CorbettB
Sticky Note
Unmarked set by CorbettB

CorbettB
Sticky Note
None set by CorbettB

CorbettB
Sticky Note
MigrationNone set by CorbettB

CorbettB
Sticky Note
Unmarked set by CorbettB

CorbettB
Sticky Note
None set by CorbettB

CorbettB
Sticky Note
MigrationNone set by CorbettB

CorbettB
Sticky Note
Unmarked set by CorbettB


Supplemental Downloads

Many of the tools discussed and displayed in this book are also
available on the Routledge website as Adobe Acrobat files.
Permission has been granted to purchasers of this book to download
these tools and print them.

You can access these downloads by visiting
www.routledge.com /9781596672352 and click® on the Free
Downloads tab.

Figure 5.1 How Do You Feel About Math?.......................... 52
Figure 5.3 DivisionSurvey ...... G 54
Figure 5.9 Teacher Observation Sheet........................ ... ... 61
Figure 5.10 Teacher Check-InzAbout Math Workshop ................ 62
Figure 5.11 What Am I Leatning? ............couiiiiiieeennnnn... 62
Figure 5.13 Student Reflectionon Test ............................. 64
Figure 6.4 Guided Math Planning Template ........................ 77
Figure 6.5 Guided:Math Group Planning Sheet ..................... 80
FactSheets. .. .0 . 137
Guided MathiBesson..............ooo i 138
Guided MathPlans ......... ... .o o i i 139
Guided Math Record (A) . ..ot 140
Guided MathRecord (B). . ... oot 141
Guided Math Sheet ........ ... ... ... ... 142
Record of Problem Solving...................................... 143

v


CorbettB
Sticky Note
None set by CorbettB

CorbettB
Sticky Note
MigrationNone set by CorbettB

CorbettB
Sticky Note
Unmarked set by CorbettB

CorbettB
Sticky Note
None set by CorbettB

CorbettB
Sticky Note
MigrationNone set by CorbettB

CorbettB
Sticky Note
Unmarked set by CorbettB

CorbettB
Sticky Note
None set by CorbettB

CorbettB
Sticky Note
MigrationNone set by CorbettB

CorbettB
Sticky Note
Unmarked set by CorbettB

CorbettB
Sticky Note
None set by CorbettB

CorbettB
Sticky Note
MigrationNone set by CorbettB

CorbettB
Sticky Note
Unmarked set by CorbettB


Acknowledgments

They say it takes a village to raise a child. It also takes one to write a book.
I am so grateful to so many people for helping me along this journey.
I would like to thank many people for their support, expertise, guidance,
and encouragement during this project. First of all I would like to thank
God, without him this would not be possible. Second, I would like to
thank my mom, pa, bigmom, and granddaddy. Third, I would like to thank
my family for all their love and support, especially my Tia that calls me
every day to ask “What have you accomplished today?” My brother Mar-
vin, sister Sharon and Uncle Bill provide a needed weekly contact to keep
me on track.

Fourth, I would like to thank my staff that supports me all the time.
I would like to extend a special thanks to.Debra, Brittany, Gabby, Marline
and Secoya for the help with the examples in the book. I would also like
to thank George Davis for the Photos.’'I would like to thank the Ramirez
family for allowing Chloe to be a model.

Fifth, I would like to thank all my friends who continually encourage
me. I would like to especiallythank Scott and Terri who let me stay at their
house all the time, while Lwork in the city. This allows me to spend count-
less hours working on my manuscript! And they also feed me, to keep me
going. Kimberly, Tracye, Tammy, Donna and Christine are some of my
biggest cheerleaders.

Sixth, I would like to thank Bob for believing that this was going to get
done because from the moment I brought him the project he could see it.
I thank Heidi for recommending me to Bob. I thank Lauren for seeing me
through the day-to-day process. I would also like to thank the reviewers
for their feedback as well as the proofreader. Last but not least, I thank all
the administrators, teachers and students that make my work possible and
relevant.

Vi ¢


CorbettB
Sticky Note
None set by CorbettB

CorbettB
Sticky Note
MigrationNone set by CorbettB

CorbettB
Sticky Note
Unmarked set by CorbettB

CorbettB
Sticky Note
None set by CorbettB

CorbettB
Sticky Note
MigrationNone set by CorbettB

CorbettB
Sticky Note
Unmarked set by CorbettB

CorbettB
Sticky Note
None set by CorbettB

CorbettB
Sticky Note
MigrationNone set by CorbettB

CorbettB
Sticky Note
Unmarked set by CorbettB

CorbettB
Sticky Note
None set by CorbettB

CorbettB
Sticky Note
MigrationNone set by CorbettB

CorbettB
Sticky Note
Unmarked set by CorbettB


About the Author

Dr. Nicki Newton has been an educator for more than 20 years, working in
inner-city schools on both the East and West Coasts, with student popula-
tions ranging from pre-kindergarteners through doctoral students. Having
spent the first part of her career as a literacy and social studies specialist,
she built on those frameworks to inform her math work.

She has worked on developing Math Workshop and Guided Math
Institutes around the country. Most recently, she has been helping districts
and schools nationwide to integrate the Common Core State Standards
for Mathematics and think deeply about how to teach these within a Math
Workshop Model.

Dr. Nicki works with teachers, coaches,;and administrators to make
math come alive by considering the powerful impact that a small-group
learning structure can have on student achievement. She is also an avid
blogger (www.guidemath.wordpress.com) and Pinterest pinner (drnicki?).

@ vii


CorbettB
Sticky Note
None set by CorbettB

CorbettB
Sticky Note
MigrationNone set by CorbettB

CorbettB
Sticky Note
Unmarked set by CorbettB

CorbettB
Sticky Note
None set by CorbettB

CorbettB
Sticky Note
MigrationNone set by CorbettB

CorbettB
Sticky Note
Unmarked set by CorbettB

CorbettB
Sticky Note
None set by CorbettB

CorbettB
Sticky Note
MigrationNone set by CorbettB

CorbettB
Sticky Note
Unmarked set by CorbettB

CorbettB
Sticky Note
None set by CorbettB

CorbettB
Sticky Note
MigrationNone set by CorbettB

CorbettB
Sticky Note
Unmarked set by CorbettB




CorbettB
Sticky Note
None set by CorbettB

CorbettB
Sticky Note
MigrationNone set by CorbettB

CorbettB
Sticky Note
Unmarked set by CorbettB

CorbettB
Sticky Note
None set by CorbettB

CorbettB
Sticky Note
MigrationNone set by CorbettB

CorbettB
Sticky Note
Unmarked set by CorbettB

CorbettB
Sticky Note
None set by CorbettB

CorbettB
Sticky Note
MigrationNone set by CorbettB

CorbettB
Sticky Note
Unmarked set by CorbettB

CorbettB
Sticky Note
None set by CorbettB

CorbettB
Sticky Note
MigrationNone set by CorbettB

CorbettB
Sticky Note
Unmarked set by CorbettB


Contents

Supplemental Downloads. . ............... ... ... ... .. ... v
About the Author . .......... ... ... ... ... ... ... L. vii
Guided Math: An Introduction .. .............................. 1
A Guided Math Lessonin Action ............................... 3
Introduction: Mini-Lesson. ............... ... ... . o L 4
Student Work Period ............ ... ... ... G o il 5
Share Period.......... .. ... ... ... . 0oL 5
Summary of the Guided Math Lesson..... <& ..o ... 7
Goals of Guided Math. . ........ ... ... ... 7
Beliefs About Teaching and Learning Mathematics
That Frame Guided Math ....... &< ... ... ... ... . ... 9
Meeting Students Where They Are™ . ..................... ... 9
Tapping into Multiple Learning'Styles and Intelligences. . . ... .. 9
Building Mathematical Confidence .......................... 11
Stretching Your Own Pedagogy ................................ 11
SUMMATY. . .. e 11
Reflection Questions . . .38 . . oo 12
Guided Math in a Numerate Environment. . ................... 13
Proving Your Thinking . ............. .. ... ... .. ... ... ... 15
Math Workshop . . ... ... 17
Elements of a Math Workshop. ............................ ... 19
The Math Workshop Schedule. ................................ 20
Calendar/Morning Routines (9:00-9:10)..................... 20
NumberoftheDay......................... ... ... ... 20
Daily Word Problem /Vocabulary Review (9:10-9:20).......... 20
Whole-Class Mini-Lesson (9:20-9:30) ....................... 22
Number Talks and Energizers .......................... 22
First Rotation/Math Centers (9:30-9:43) . .. ....... ... ....... 23
Student Math Centers ................................. 23
Big Switch (9:43-9:45). .. ... ... ..l 24
Second Rotation/Math Centers (9:45-9:57) .................. 24
Share (10:05-10:15) . ... 24
Summary. ... 25
Reflection Questions . .. ..o ottt 26

¢ ix


CorbettB
Sticky Note
None set by CorbettB

CorbettB
Sticky Note
MigrationNone set by CorbettB

CorbettB
Sticky Note
Unmarked set by CorbettB

CorbettB
Sticky Note
None set by CorbettB

CorbettB
Sticky Note
MigrationNone set by CorbettB

CorbettB
Sticky Note
Unmarked set by CorbettB

CorbettB
Sticky Note
None set by CorbettB

CorbettB
Sticky Note
MigrationNone set by CorbettB

CorbettB
Sticky Note
Unmarked set by CorbettB

CorbettB
Sticky Note
None set by CorbettB

CorbettB
Sticky Note
MigrationNone set by CorbettB

CorbettB
Sticky Note
Unmarked set by CorbettB


3 Managing the Math Workshop ............................... 27

Getting Started . ....... ... . 29
Rules, Consequences, and Rewards . ........................... 29
Establishing Routines . .......... ... ... ... 30
Math Anchor Charts .. ......... . i i 31
Schedules .. ... 31
Where Is the Guided Math Area in the Classroom?............... 33
Guided Math Teacher Toolkit ........... ... oo .. 35
SUMMATY. . .\ 36
Reflecion QUestions . . ......oviii et e 37
4 Forming Guided Math Groups ............................... 39
Working with Everyone. .......... ... ... ... ... . o 41
Forming Groups ........... ... ... ... ... AT 41
The Role of Flexible Grouping ............... .50 ... ... .. 42
Record Keeping. .......... ... ... ... ... . . ... .. 44
Summary ... 45
Reflection Questions ................ . 8 i 48

5 Balanced Assessment: The Key to Grouping Students

forGuidedMath........... ... .0 . .. .. i 49
Pre-Assessment for Forming Guided Math Groups .............. 52
Ongoing Assessment. ..... <0 . o 57
Evaluative Assessment. . 5. . .. ..o 61
SUMMATY. ... 65
Reflection QuUestions2: . . ..o ittt i 65
6 A Framework for Guided MathLessons . ...................... 67
Beforethe Lesson. . ... 69
An Overview of the Framework for Guided Math Lessons.. ....... 69
Presenting the Mini-Lesson ............ ... 70
Student Practice. ... ..ot e 70
Share TIMe . .. ..ot e e 71
A Guided Math Lessonin Action . ........... ..., 72
Evaluating Guided Math Lessons. ............................. 76
Summary...... ... 76
Reflecion QUestions . . .......coiiti it et 76
7 Building Mathematical Proficiency in Guided Math Groups. . ... 83
Conceptual Understanding . .......... ..., 86
Procedural Fluency ........... ... ... . i 87
Strategic Competence ... ........ ... ..o 89
Adaptive Reasoning . ................ .. .. i 92
Mathematical Disposition ........... ... 94

x @ Contents


CorbettB
Sticky Note
None set by CorbettB

CorbettB
Sticky Note
MigrationNone set by CorbettB

CorbettB
Sticky Note
Unmarked set by CorbettB

CorbettB
Sticky Note
None set by CorbettB

CorbettB
Sticky Note
MigrationNone set by CorbettB

CorbettB
Sticky Note
Unmarked set by CorbettB

CorbettB
Sticky Note
None set by CorbettB

CorbettB
Sticky Note
MigrationNone set by CorbettB

CorbettB
Sticky Note
Unmarked set by CorbettB

CorbettB
Sticky Note
None set by CorbettB

CorbettB
Sticky Note
MigrationNone set by CorbettB

CorbettB
Sticky Note
Unmarked set by CorbettB


Summary. ... ... ... 96

Reflection QuUestionS . .. ..ot 96
What Are the Other Kids Doing? ............................. 97
MathCenters . ...t e 99
Grouping. ... 100
Individual Work . ..... ... ... 101
Partner Work . . ... o i 102
Collaborative Games . .........ouiiiin e, 102
Competitive Games .................................. 102

Team Games . ...ttt 102
GroupWork. ... ... o 102
Collaborative Work ........... .. .. ... 102
Competitive Games .................. ... 457 ... ..., 103
Typesof Centers......... ... ... . 103
#l:BasicFactCenter............. ... ... ¢ . .. i, 104

#2: Hot Topics Review Center..........c. .. ... ... ..., 104

#3: Geometry Center. .............. 00 . o oo 105

#4: Word Problem Center. ........ 0% ... .. oo, 105

#5: MathPoem Center .........00 0 . ... i, 105

#6: Math Journal Center. ... ..@7. . ... ... i 106

#7: Math Vocabulary Center............. ... ... . ... 106
Math Center Logistics. . ... < . o 107
Using Standards-Based Task Cards ........................ 107
Using Scaffolded Activity Sheets .......................... 108
Using Leveled Centers................................... 108
Holding Students Accountable.......................... ... 110
Giving Feedback on Math Center Work ..................... 112
Reflecting'on Math Center Work ........................... 112
Summary. .. 113
Reflection QUeStioNS . . . ..ot v it 113

The First 20 Days of Math Workshop: Setting the Stage

for Effective Guided Math Groups............................ 115
TheFirst Week . .. ... o 118
Day 1: What Is Math Workshop? ........................... 118
Day 2: How Do Good Mathematicians Communicate
withEachOther? ........... ... ... ... ... o o oL 118
Day 3: How Do Good Mathematicians Talk About Their Ideas?. . .119
Day 4: How Do Good Mathematicians Show Their Work? . ... 120
Day 5: How Do Good Mathematicians Write? ............... 120
The Second Week. . ...... ... ... i 122
Day 6: What Are the Calendar Routines During Math
Workshop and How Do They Relate to Real Life? ........ 122

Contents @ xi


CorbettB
Sticky Note
None set by CorbettB

CorbettB
Sticky Note
MigrationNone set by CorbettB

CorbettB
Sticky Note
Unmarked set by CorbettB

CorbettB
Sticky Note
None set by CorbettB

CorbettB
Sticky Note
MigrationNone set by CorbettB

CorbettB
Sticky Note
Unmarked set by CorbettB

CorbettB
Sticky Note
None set by CorbettB

CorbettB
Sticky Note
MigrationNone set by CorbettB

CorbettB
Sticky Note
Unmarked set by CorbettB

CorbettB
Sticky Note
None set by CorbettB

CorbettB
Sticky Note
MigrationNone set by CorbettB

CorbettB
Sticky Note
Unmarked set by CorbettB


Day 8: What Happens During the Mini-Lesson?............. 122
Day 9: How Do We Work at Math Centers? ................. 123
Day 10: How Do We Work and Play Together
During Math Workshop? (Part1)....................... 123
The Third Week .. ... 124
Day 11: How Do We Work and Play Together
During Math Workshop? (Part2)....................... 125
Day 12: How Do We Work and Play Together
During Math Workshop? (Part3)....................... 125
Day 13: How Do We Use Math Tools
During Math Workshop?............. ... ... ... ... 126
Days 14-15: What Happens During the Student Work
Period of Math Workshop?............... 2%, . ... .. 126
The Fourth Week . . ... ... .. e 126
Days 16-17: What Happens During Share Time at the End
of Math Workshop? .............. .« L 126
Days 18-20: What Are the Routines, Rules, and Procedures
During Math Workshop?. ... 0 . .o o o oo 127
SUMMATY. ... 134
Reflection Questions to Ask Yourself After Each Week . .......... 134
Blackline Masters. ....... <0 o .. oo 135
Referenices. . ....... .. 145

xii ¢ Contents


CorbettB
Sticky Note
None set by CorbettB

CorbettB
Sticky Note
MigrationNone set by CorbettB

CorbettB
Sticky Note
Unmarked set by CorbettB

CorbettB
Sticky Note
None set by CorbettB

CorbettB
Sticky Note
MigrationNone set by CorbettB

CorbettB
Sticky Note
Unmarked set by CorbettB

CorbettB
Sticky Note
None set by CorbettB

CorbettB
Sticky Note
MigrationNone set by CorbettB

CorbettB
Sticky Note
Unmarked set by CorbettB

CorbettB
Sticky Note
None set by CorbettB

CorbettB
Sticky Note
MigrationNone set by CorbettB

CorbettB
Sticky Note
Unmarked set by CorbettB


1

GuidJ Math:
An Introduction


CorbettB
Sticky Note
None set by CorbettB

CorbettB
Sticky Note
MigrationNone set by CorbettB

CorbettB
Sticky Note
Unmarked set by CorbettB

CorbettB
Sticky Note
None set by CorbettB

CorbettB
Sticky Note
MigrationNone set by CorbettB

CorbettB
Sticky Note
Unmarked set by CorbettB

CorbettB
Sticky Note
None set by CorbettB

CorbettB
Sticky Note
MigrationNone set by CorbettB

CorbettB
Sticky Note
Unmarked set by CorbettB

CorbettB
Sticky Note
None set by CorbettB

CorbettB
Sticky Note
MigrationNone set by CorbettB

CorbettB
Sticky Note
Unmarked set by CorbettB




CorbettB
Sticky Note
None set by CorbettB

CorbettB
Sticky Note
MigrationNone set by CorbettB

CorbettB
Sticky Note
Unmarked set by CorbettB

CorbettB
Sticky Note
None set by CorbettB

CorbettB
Sticky Note
MigrationNone set by CorbettB

CorbettB
Sticky Note
Unmarked set by CorbettB

CorbettB
Sticky Note
None set by CorbettB

CorbettB
Sticky Note
MigrationNone set by CorbettB

CorbettB
Sticky Note
Unmarked set by CorbettB

CorbettB
Sticky Note
None set by CorbettB

CorbettB
Sticky Note
MigrationNone set by CorbettB

CorbettB
Sticky Note
Unmarked set by CorbettB


When I first started teaching, I met a master teacher named Coco Aguirre.
She was loud and funny and really smart. She worked with her kids in
small groups and taught them all how to read, write, and do arithmetic.
A big sign over the threshold of her door said, “If kids don’t learn the way
you teach, then teach the way they learn.” Simple but true. And so that’s
what I did.

Fortunately, the school that I landed my first teaching job in had an early
bird-late bird structure. Half our kids'came early in the morning and left
about two, and then the other half came about an hour later and stayed late.
The idea was to work with childfen in small groups for reading and math.

So I could say that this pathway of small guided math groups was laid
out for me from the beginning. I believe that when you work with stu-
dents in small groups, you reach them in a different way than in the whole
group. You get to look straight in their eyes and listen carefully to each
word that comes gut of their mouths. You get to teach each one with a bit
more intention than in the whole group. You get to invite each student to a
front-row seat—as a participant, not a spectator.

Students get to get in the game, play hard, and learn lots. They each get
to talk, to show their thinking, to question others, to engage deeply in rich
mathematical conversations. They get to get on friendly terms with num-
bers, to take risks and to go from triumph to triumph at that kidney-shaped
table. Here, in a guided math group, we foster mathematical thinkers, one
problem at a time, in these small spaces. Guided math is an opportunity for
teachers to provide specific mathematical interventions. Let’s take a look
now at one of those lessons in action.

A Guided Math Lesson in Action

Welcome to room 307. The class is in the middle of math workshop. It is the
middle of the year and the students are working on place value. Mrs. John-
son has been working with her math coach to find meaningful ways to

Guided Math ¢ 3
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engage her second graders. Mrs. Johnson has a diverse class of students,
so she has grouped them so that they are challenged according to their
current skill level.

Mrs. Johnson is at the kidney table working with a novice-level guided
math group. The students are in the middle of a chapter on two-digit
subtraction and still struggling with understanding the idea of regroup-
ing. Mrs. Johnson knows this from a look at their latest quiz. So, in this
group, she is working on building conceptual understanding of two-digit
subtraction. She has chosen to use the first level of manipulative with this
group, meaning bundles of sticks, instead of a more abstract manipulative
like base-ten blocks, which she uses with other groups. Each student has a
bundle of sticks grouped in tens.

Introduction: Mini-Lesson

During the mini-lesson, Mrs. Johnson wants to tap into prior knowledge,
grab the students” attention, and hook them into today’s lesson. She also
wants to make sure they have a handle on;the vocabulary so they can
describe their thinking in math language.

Mrs. Johnson: Hello, everyone. Today we are going to continue our
work with subtraction. Who can tell me in your own words what
subtraction means?

Tom: Take away.

Here, in this first question; Mrs. Johnson has tapped into prior knowledge, stressed
vocabulary, and set thepurpose for today’s lesson.

Mrs. Johnson: Okay, would someone like to elaborate on that; say
some Miore about subtraction?

Sue: It’s like if I have 25 dolls and I give you 16, that’s subtraction.

Mrs. Johnson: Okay, so today we will be practicing more subtraction
problems. We will be using these bundles. Remember, we were
using these the other day. They help us see how we break tens to
get ones. What do the bundles represent?

Carol: They are tens.

Mrs. Johnson: And when they are loose sticks, what do we call them?

David: Those are the ones.

Mrs. Johnson: Everyone hold up a bundle of tens. Now, hold up
enough bundles to make 30. Okay, now on your mats, put out
enough bundles and ones to show what 45 looks like. Okay, now.
Let’s start with the problem Sue gave as an example. Say I have
25 dolls. Everyone show me enough tens and ones to represent 25.
Okay, now I want to give 16 away. What do I need to do? Who can
explain?

4 & Guided Math in Action
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Maria: Well, you don’t have enough ones to just take 6 away so you
have to break a ten.

Mrs. Johnson: Thumbs ups if you agree, thumbs down if you don't,
thumbs sideways if you are not sure. (She checks around and then
continues.) Okay, who can explain what happens next?

Tom: If you break a ten, you have 1 ten and 15 ones.

Mrs. Johnson: So can I now take 16 away?

Carol: Yes, you take away 6 ones and you take away the ten. You have
9 left.

Mrs. Johnson: Okay, does everybody see that? Any questions? Okay,
let’s try another one together before you all do one by yourselves.
Let’s say I have 32 marbles. Everybody set that up. Okay, say
I want to give 15 away. What do I do?

Maria: You have to break 1 bundle of ten. Now youhave 12 ones
and 2 bundles of ten. So you can take 1 bundlé‘of ten and 5 ones.
So there is 1 bundle of ten left and 7 ones. You have 17 left.

Mrs. Johnson: Does everyone agree with Maria? Okay, now I am
going to give each one of you a problem and I want to watch you
do it. Then I will have you explain it to the group.

Student Work Period

During the work period, the students work on the problems by them-
selves. Sometimes they workyin pairs. The idea is that children get to do
some independent practice after the guided practice. During the work
period, the teacher checks in with the students, taking anecdotals and ask-
ing questions. Each student has two problems to solve. After they finish,
they share their soluiitions with the group.

Kayla: My problem was 27 take away 9. I didn’t have enough ones
to take away 9, so I had to break the ten pack. Then I took 9 away
and I had 18 left.

John: My problem was 21 take away 12. I counted the ones, but
I didn’t have enough to take away 2, so I broke the ten pack. I took
away 1 ten pack and 2 ones.  had 9 left.

After everyone has a chance to share, Mrs. Johnson moves on to the next
part of the lesson.

Share Period
The share period is a crucial part of the lesson. It is when the teacher con-
cretizes the learning for the day. It is a time to facilitate more discussion

about the math concepts, strategies, and ideas worked on and it is also a
time to make clarifications, address confusions, and add other comments.
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At the end of the share period, the teacher gives directions about the
follow-up center work as well as differentiated homework specifically for
this group. After everyone has a chance to share, Mrs. Johnson asks some
closing questions.

Mrs. Johnson: So who can tell me what was the math we were work-
ing on?

Mike: Take aways.

Mrs. Johnson: Yes, we were taking away. What is another name
for this?

Tyrone: Subtraction.

Mrs. Johnson: Who can explain what we were doing in order to
subtract?

Kayla: We had to break the tens to get more ones.

Mrs. Johnson: Why?

John: Because there wasn’t enough in the ones place.

Mrs. Johnson: Okay, so this group is going.to work on the Race to Zero
center. You know the game where youwstart with 50 sticks in bun-
dles of 10 and you roll the dice and take that number away until
you get to 0. For homework, you all will take a baggie of sticks and
10 subtraction problems to complete on the homework sheet.

Mrs. Johnson then dismisses this group and begins to circulate around
the room where the other;children are working on differentiated,
standards-based center activities. At the first table, four children are work-
ing on subtraction problems with the number grid. They have 10 problems
that they must use thé number grid to help them solve. At the second table,
six children are working in pairs. One person rolls two dice and makes the
largest number possible and the other person must subtract ten. They can
use the number grid or the number line as a resource. Then they check the
answer with the calculator. At the third table, the children are working on
the computer. They are working in pairs on base-ten activities from the
National Library of Virtual Manipulatives. At the fourth table, the children
are working at a “hot topics center” reviewing money. They are playing
a money match card game in which they match the amount to the coins.
At the fifth table, the children are playing a game in which they roll a num-
ber and add 10 more.

Mrs. Johnson walks around the room taking anecdotals on three chil-
dren whom she has chosen to watch for the day. She is getting ready to
give the Big Switch signal on the xylophone (which is her cleanup signal),
so that all the children will quickly and quietly prepare to come to the rug
to discuss their math work for the day. Mrs. Johnson writes a note to her-
self that tomorrow she should definitely do a math interview with Daniel
about subtracting double-digit numbers because she thinks he might be
ready to move to a more challenging group.
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This scenario shows the benefits of a guided math group. Mrs. Johnson
understands the benefits of differentiated, targeted, standards-based prac-
tice. In this structure, she has the flexibility to pull small groups and provide
instruction at their current level of understanding while the other students
stay engaged in meaningful practice in standards-based math centers.

Summary of the Guided Math Lesson

During this guided math lesson (see Figure 1.1, page 8), Mrs. Johnson
worked with a group of struggling mathematicians to build conceptual
understanding. Her focus for the lesson was for the students to get a
hands-on feel for subtraction with two-digit numbers. This is very often
taught at a procedural level, teaching students the steps to regrouping.
However, often students know how to do it but cannotexplain what they
are doing. So, with this group, the teacher has not yet started to work with
abstract numbers, but has rather focused on using.a primary-level manip-
ulative to build mathematical understanding of:subtraction in the base-ten
system. The introduction of her lesson took about five minutes. She led stu-
dents through a series of guided problems; so they could talk out the steps
together as they worked. The independent student work that followed
the guided practice took about seven minutes. Here, the students prac-
ticed regrouping and applied this skill to new problems. They also had to
explain their thinking. Then Mrs: Johnson concluded with a share period.

Goals of Guided Math

The goal of guided math is for students to become proficient mathemati-
cians who have conceptual understanding, procedural fluency, strategic
competence, @daptive reasoning, and mathematical confidence. Guided
math aims to get students comfortable with numbers, operations, and
mathematical concepts so they can independently work with them in new
and different contexts. In guided math groups, students can work on devel-
oping content knowledge and “habits of mind” and “ways of doing” math.

In guided math groups, we group children by targeted areas of need in
order to teach at each child’s instructional level. Guided math is an inter-
active space where children are doing the math with each other, by them-
selves, and with the teacher. The teacher’s main role is to watch, observe,
coach, and assess. The teacher also models and prompts as the students
work. During guided math, students work on “just right” problems in
their zone of proximal development. The level of instruction is not too easy
or too hard but “just right”—that is, just enough of a reach that students
learn from each new mathematical encounter.

Students are placed in flexible, homogeneous groups according to their
performance on a variety of mathematical assessments, depending on the
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Figure 1.1 Mrs. Johnson's Guided Math Lesson Plan

Date: meber 10,2017

Group: %{’M‘rm?@wi&?%

Teaching Focus: %MJOJCWL&‘HDV\ UL%iV\g, Yag,\roluloihg,

Vocabulary and Phrases:
Bundles of ten

Tens

Ones

Regrouping

Breaking a ten

Mini-Lesson:

Connect to prior knowledge

Reinforce vocabulary

Guided practice problems/Checking for understanding

Student Activity:
Students will solve their own problems using the manipulatives
Student must explain their work using math words

Share:
Reinforce procedure of regrouping
Reinforce vocabulary

Assessment:
Check each student’s individual work
Also note ongoing conversation and contributions to overall discussion

Notes:

Carlos had trouble explaining what he did

Maria got confused on 37-29, but she was able to figure it out with guided
questions

Center Activities:
Race to Zero and basic subtraction flash cards

Homework:

Take subtraction problems home with a stick bundle to use as
manipulatives
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current unit of study. Based on the assessments, specific teaching points are
selected and the lessons focus on these.

Beliefs About Teaching and Learning
Mathematics That Frame Guided Math

Meeting Students Where They Are

Guided math allows you to meet students where they are so you can take
them where they need to go (see Figure 1.2, page 10). Guided math allows
you to scaffold learning so that even if you are on page 72 of the math book,
you can teach all the students what they need to be ready for the current
concept. Let’s say page 72 is teaching double plus one facts. You already
know that some students aren’t quite ready for this.<Some students don’t
know their doubles. Some students don’t even know their facts through
ten. Some students don’t even know their numbers!

A guided math structure allows you to,pull students in small groups
and teach them in their zone of proximal.development (Vygotsky, 1978).
We already know that everyone is not on'the same page at the same time.
Although all the students are working on the big idea within a particular
math strand, they are working at'their instructional level. For example,
double plus one is a math strategy that comes up in a particular lineup of
teaching math strategies. Asa knowledgeable teacher, you would recog-
nize the appropriate placedn the sequence for each group of children and
then group them accordingly. Thus, eventually everyone will learn dou-
bles plus one facts, but you'll do first things first.

It might look like this in your classroom. If the class is working on addi-
tion, there mightbe four groups. Group 1 (novice learners) might be work-
ing on facts through ten with concrete scaffolds such as ten-frames. Group
2 (apprentice learners) might be working on fluency with doubles using
double ten-frames. Group 3 (practitioner learners) might be working on
facts through 20 using double ten-frames. Group 4 (expert learners) might
be working on adding a double-digit number with a single-digit number.

Tapping into Multiple Learning Styles and Intelligences

Children’s learning styles and intelligences are considered in the planning
and implementation of guided math lessons. Diverse instructional strate-
gies, integrating linguistic, musical, visual, logical-mathematical, digital,
bodily-kinesthetic, interpersonal, and intrapersonal approaches are used
(Gardner, 1983). Teachers should have a toolkit of songs, poems, chants,
manipulatives, charts, diagrams, and various activities. You might teach
the students a concept through a song one day and the next you might play
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Figure 1.2 Beliefs About Teaching and Learning Mathematics

Beliefs About Students | Beliefs About Teachers BS;ES;;‘;:;
and Learning Math and Teaching Math Mathematical Proficiency
Children learn at their Teachers need to have Math should be taught
own pace solid content knowledge |at the concrete, pictorial,

and then abstract level

Children have different
learning styles (visual,
auditory, kinesthetic) that
need to be addressed

Teachers need to make
connections with real life
by contextualizing all the
math they teach

Math should be taught
with an emphasis on con-
ceptual understanding,
procedural fluency, and
problem-solving skills

According to Gardner’s
theory, children have
dominant learning intel-
ligences (logical-mathe-
matical, musical, spatial,
linguistic, naturalist,
interpersonal, intraper-
sonal, bodily-kinesthetic)

Teachers need to find
new ways to teach chil-
dren, if the children are
not learning the way the
teachers are teaching

Mathcshould be contextu-
alized so it makes sense

All children can learn
math

Teachers$hould provide
some small-group guided
math instruction

Smart is learned (Res-
nick, 1999)

Teachers should differ-
entiate learning (process,
product, content) (Tom-
linson, 2001, 2003; Tom-
linson & Eidson, 2003)

Affect must'be acknowl-
edged in the math learn-
ing process—because
learning math can be
very emotional

Teachers need to work
with children to set spe-
cific learning goals

Students should reflect
on their knowledge bases
and skill sets and should
set personal math goals

Fundamental belief:
Every child has the right
to become a flexible,
competent, confident
mathematician!
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with the base-ten blocks or represent problems by drawing pictures with
different colored pencils.

Building Mathematical Confidence

Children’s disposition toward math is considered and valued during the
design of lessons. Children are taught to acknowledge and work through
frustrating moments while learning to become confident mathematicians.
You talk about how sometimes they have to “wrestle with the math prob-
lem.” You talk about what it means to “stick with it.” You talk about “step-
ping away for a minute” and then being sure to come back to the prob-
lem. In guided math groups, the children and the teacher discuss “what’s
tough” and “what’s easy.” Students talk about themselves as learners,
what they “get” and what they are still in the “process of getting.” Students
become reflective learners who set goals for themselves.

Stretching Your Own Pedagogy

Running guided math groups effectively requires teachers to “stretch their
own pedagogy” (Mulgrave, personal‘communication, 2011) so they can
reach and teach all students. This really means that teachers reflect on their
usual practice, take notes about what is working and what is not working,
and then stretch out of their own zones of comfort in order to devise new
and engaging ways to help’everyone learn. It means that if Johnny doesn’t
get it after you've triedto teach him three different ways, then you try a
fourth. You teach from your own dominant intelligences, and that works
for some students:and it doesn’t for others. You have to make sure you are
using a variety.of strategies, not just the ones you like and know best.

Summary

Guided math provides a powerful opportunity for students to learn math.
In small groups, you can meet learners where they are and take them to
where they need to go. You get everyone talking to each other. You coach
learning. You facilitate thinking. You orchestrate masterful conversations.
Everyone is invited to engage as thinking mathematicians. Students get to
hear how others are doing it, and they also hear themselves make sense
of the math they are doing. They get immediate feedback so that they can
stay on track. Guided math provides time for students to make more and
more sense of math in its growing complexity at a pace that is appropriate
for them. Guided math is good for all students. It allows them all to reach
their next level.
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Reflection Questions

1. Currently, do all the students in your class feel that they can learn

math?

What do you do with the students who are frustrated?

3. Does everyone participate in mathematical conversations? Who
does, how, and under what terms?

4. How do you promote perseverance in your classroom?

N
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