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Bricken ECEM 130 Teaching Math to Young Children 4/7/09

COURSE INFORMATION

TITLE: ECEM 130 Teaching Math to Young Children
QUARTER: Spring 2009 (4/7/@9 through 6/24/09)
ITEM NUMBER: 3615 Section 1 -- 5 credits
INSTRUCTORS: William Bricken and Julie Bricken

EMAIL: william.bricken@lwtc.edu

PHONE : 425-739-8289

OFFICE LOCATION: T-420
OFFICE HOURS: one hour prior to class and after class
CLASS HOURS: Monday and Wednesday, 5:3@0pm - 7:50pm

CLASS LOCATION: S-8 on Mondays, T-413 (MathLab) on Wednesdays

COURSE DESCRIPTION:

Teaching Math to Young Children provides the necessary tools and knowledge
for successful teaching of mathematics to preschool children ages 2
through 6. Teachers will learn how to play with the mathematical ideas
that define the content standards for preschool mathematical skills:
number and operations; patterns, functions and relations; geometry and
measurement; and problem solving and data analysis. This hands-on course
covers a diversity of math activities, including pattern blocks, art,
virtual manipulatives, cooking, inside and outside games, math problems,
and group activities.

TEXTBOOK : to be decided

REQUIRED TOOLS:
a basic hand-calculator, assess to the Internet, email address.



mailto:bricken@lwtc.edu

mailto:bricken@lwtc.edu
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COURSE OBJECTIVES

The primary goal of this course is for each student to understand and practice
the techniques and strategies used to teach math to young children. Topics to
be covered include:

sorting and classification (sets)

how numbers work (arithmetic)
time and quantity (measurement)
patterns and relationships (algebra)
spatial concepts (geometry)
gathering and analyzing (data)

Processes and teaching methods include:

problem solving and reasoning

consolidating understanding through communication

a diversity of math representations, perspectives, and modalities
approaching math as a unified whole.

The overall goal of the course is to improve mathematical communication.

METHODS OF INSTRUCTION

This course emphasizes group work, discussion, exploration and direct
experience. (lass will begin with questions, observations and shared
experiences that arise from prior classes. Then the instructors will present a
brief content lecture designed to encourage dialog, discussion, and digression.
The rest of the class time will be spent exploring resources, activities and
methods associated with successful teaching of math to young children. Some
class time will be spent using internet resources. The instructors will provide
individual feedback, focus, and guidance to each student.

PERFORMANCE EVALUATION

Performance evaluation will be decided by the class as a whole during the first
week. Criterion-referenced and student-centered evaluation will be emphasized.

GRADING

Letter grades will be associated with class participation and contributions.
Details of grading will be determined by the class as a whole.

A (3.7 - 4.0) -- complete all projects and assignments

B (2.7 - 3.6) -- complete most projects and assignments

C (@.7 - 2.6) -- complete several projects and assignments

D/F (0.0 - 1.6) -- failure to complete several projects and assignments

Decimal grades depend upon effort, performance, understanding, and growth, and
will be determined by mutual discussion between student and instructors.
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COURSE POLICIES AND PROCEDURES

Managed Attendance

Students are expected to attend all class sessions. Attendance in class is
valuable for several reasons:
-- Students are informed of scheduling and administration of the course.
-- Lectures by the instructors provide context, information, techniques,
and alternatives for successful completion of course content.
-- Students can discuss questions and difficulties with the instructors
and with others in the class.
-- Peer teaching and learning permits each student to share experiences
with other students in a supportive environment.
-- The instructors can provide personalized guidance and suggestions about
important mathematical ideas, about methods of teaching, and about
available resources.

Plagiarism

Students are expected to follow the college student conduct code, WAC 495D-120,
which prohibits cheating and plagiarism. Although teamwork and peer interaction
is encouraged while learning the course content, test performance is individual.

Disability Services

Students requesting academic accommodations should contact Disability Support
Services in person, by phone (425-739-8204), or by email.

Classroom Conduct

The classroom is a social environment with expectations regarding courtesy,
safety, eating, sleeping, sexual harassment, and use of electronic devices such
as computers, cell phones, iPods, and pagers. Policies regarding appropriate
classroom conduct will be discussed and decided by the class as a whole.

Responsibility for Learning

Students are expected to take responsibility for their own learning, to be
sufficiently motivated to complete all course activities, and to seek out
effective individual learning aids, such as web-based instructional tools.

Support Systems

Many excellent web-based summaries and tutorials are also available online.
Personal tutoring is available in the ASC, Room T-217 in the Library.
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ECEM 150 STUDENT PROGRESS

Meeting

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
. W 5/13
12.
13.
.M 5/25
14.
15.
16.
17.
18.
19.
20.
.M 6/22
22.

11

21

Course Completion

W 4/08
M 4/13
W 4/15
M 4/20
W 4/22
M 4727
W 4/29
M 5/04
W 5/06
M 5/11

M 5/18
W 5/20

W 5/27
M 6/01
W 6/03
M 6/08
W 6/10
M 6/15
W 6/17

W 6/24

Topic
Introduction
Understanding math
Children’s math
NCTM content standards
NCTM process standards
Numbers (arithmetic)

Number sense

Problem solving with arithmetic

Measurement (quantity)
Teaching measurement
Measurement technology
Patterns (algebra)
Sorting

Holiday

Relationships

Shape and space (geometry)
Teaching about shape
Reasoning

Data

Gathering data
Displaying data

Using computers

Summary

Completion

4/7/09
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Meeting

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

11

W 4/08
M 4/13
W 4/15
M 4/20
W 4/22
M 4/27
W 4/29
M 5/04
W 5/06
M 5/11

. W 5/13
12.
13.
.M 5/25
14.
15.
16.
17.
18.
19.
20.
21.
22.

M 5/18
W 5/20

W 6727
M 6/01
W 6/03
M 6/08
W 6/10
M 6/15
W 6/17
M 6/22
W 6/24

ECEM 130 Teaching Math to Young Children

ECEM 150 SYLLABUS

--- tentative ---

Topic

Introduction and Overview

What is Math? What math do you not understand?

What is math to a young child? Learning through play.

NCTM Standards -- Principles

NCTM Standards -- Content and Process

What are Numbers?

Number sense in children

Problem solving with arithmetic

What is Measurement? Exploring quantity
Teaching measurement, estimation, and comparison
Using instruments and measurement technology
What are Patterns?

Sorting and classifying

HOLIDAY

Teaching relationships and ordering

What is Geometry?

Teaching shape and space

What is Reasoning? Teaching inquiry and autonomy

What is Data?

Gathering and analyzing data
Displaying data and making predictions

Using computers, calculators and computational technology

Course summary

4/7/09
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ECEM MEETING 1  4/8/09

-- Syllabus
-- Course structure and grading

Shared experiences
-- why are you taking this course?
-- what do you expect to gain?
-- what do you want to learn?

GOALS
The PRIMARY GOALS for ECEM 130 are:

1) to bring students to a level of comfort so that they can enjoy
modeling and participating in mathematical activities.

2) to provide a broader understanding of math.

3) to provide a vocabulary of tools and ideas that fit math naturally
into the activities of a preschool.

4) to provide a vocabulary that supports students when talking with
parents.

5) to provide support for understanding kids' biological knowledge of
math, and the way that they acquire additional math skills.

The GENERAL CONTENT of preschool math education is to develop an
understanding of:

1) how numbers work (arithmetic)
2) spatial concepts (geometry)
3) patterns and relationships (algebra)
4) time and sequence (measurement)
5) data collection and presentation (statistics)

The GENERAL TYPES of preschool math experience include:

1) counting everyday things

2) one-to-one correspondence, conservation of quantity

3) sorting into piles and into containers

4) matching sets (pots and lids)

5) making patterns (blocks, beads, sticks)

6) arranging in space, temporal order, identifying shapes
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NCTM PRINCIPLES and STANDARDS

NCTM Principles
Equity
Curriculum
Teaching
Learning
Assessment
Technology

NCTM Standards

Number and Operations
Algebra

Geometry

Measurement

Data Analysis and Probability
Problem Solving

Reasoning and Proof
Communication

Connections

Representation

(arithmetic)

CENTRAL IDEAS FOR TEACHING MATH

4/8/09

1. Thinking about the problem, not the answer, is what is most important.
2. Process is more important than product.
3. Answers come from logical certainty, not an authority figure.

EXERCISES

-- tell a story about math in your
-- tell a story about math in your

-- Piaget sorting
-- Telephone description
-- Biggest meaningful number

-- Measure the height of the table

life
experience with preschool children






Bricken

ECEM 130 Teaching Math to Young Children

4/8/09

tree book table star
! A
house Cll'p fire shirt
horse foot
string heart idea
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water fork ball
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ECEM 150 ASSIGNMENTS

Recommended Textbook

Eugene Geist, Children are Born Mathematicians: Supporting Mathematical Development,
Birth to Age 8, Pearson, 2009

ISBN-10: 0131116770 ISBN-13: 9780131116771

This text is not in the bookstore at this time, but you can buy it through Textbooks.com,
Amazon.com, Textbooksnow.com, etc.

Discovery Journal

The discovery journal is a brief record of your thoughts, reactions, and reflections to the content
presented each class period. You should write about what impressed you. What made you think
about teaching and learning? What felt good and what felt bad? Describe your process of discovery,
your thoughts, frustrations, insights, confusions, group and individual successes, and anything else
of personal relevance.

The purpose of your journal is to help you to synthesize what you already know with what you learn
during this course.

Each Wednesday we’ll give you an organized prompt to write about in your journal. The prompts
may include reading assignments, handouts, class activities, etc. We’ll look over your notebook
entries during class on each Monday and invite you to share your insights and reflections with the
rest of the class.

Early Math Toolbox

Throughout this course you’ll receive handouts of activities, journal articles, and other information.
Your math toolbox is a place to keep handouts, ideas, website lists, etc. We suggest an accordion
folder or file box where you can organize things that you may want to find later. Think of the math
toolbox as something that you will build and use during this course and continue to add to after the
course is over.
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Curriculum Outline

page 1

MATH

class| STANDARD CONTENT ACTIVITIES RESOURCES CLASS DISCOVERY JOURNAL
NUMBER AND OPERATION
numl?te_:r Match quantity to number of kids. Felt board Attendance 0 76 Math Portfoli Create a flannel board
1 recci.gm 100, 1 Count objects and identify corresponding numeral. Number Bingo (r}ggmzeb ath Fort do 10, number recognition
a U b courtl 1ng, one- Stamp and count bingo stamp dots Bingo Dot Counting I tozngt . amlp ng Y[lh (li(')(,i activity to share with the
S¢ NUMDETS 0-one Use egg cartons to sort objects Egg Carton Sort nteractive play with xids class
and numerals |correspondence
count with Guess numbers using lower/higher questions Number Guessing Beoin di . I lob th Kid
b understanding, Sort then count quantity of each color M & M Counting Chart Aegln, gcovigj%um; Sefge et'wa;};;' 1k.s usq
recognize how Teach kids to count in sequence Counting to 10 nno thoun g BOOK, mg emetilc% mt‘l ng
many Count manipulatives Counting to 10 & beyond tisumasa and record observations
Solve
problems Ive simpl Solve problems using 1, 2, and 3 objects How Many Bears on the Bed? Begin felt board proiect
2 using number | SOIVE SIMP le Physical and virtual manipulatives to 5 Blocks & Pattern Block Frames ng N Fl oag/[p TISJ:?C Prepare felt board activity
a facts gnd nunll)eirlca Count knots on a cord with eyes closed How Many knots now? nnol\f[.t ea Market, to share
operations probiems Show and hide objects, guess how many are hidden Under the Bed tisumasa
(+9 B Xa _)
MEASUREMENT
explore Cgunt letters in names How Many Letters in Your [Share felt board activities, Observe strategies kids
b uantity and Experience numbers to 9 or 10 Name? handouts for Math use to communicate
Compute and q 4 Add 1 more to number Adding One More Portfolio i
ompute number X . . . quantities
estimate using Count 1 more with manipulatives, collage pieces Number Collage Ten Black Dots, Crews
a variety of .
tools connect Tactile activities to teach written numerals Sandp aper Number Tracing Sandpaper number trace .
numbers to X Writing Numerals 'What numbers do kids use]
3a uantities they Choose number to represent collection up to 5, 10 Get the Number boards naturally?
q Tally up to 10, connect with number X Benny's Pennies, Brisson )
represent Tally it!
Compare handprint size .
Make handprint sets on different sized t Handprints Finger pl
Compare |same, less than, ake handprint sets on dIHerent s1zed trays How Tall are You? INECT piay Songs Observe the ways kids use]
3b quantities greater than Measure height and compare Fruit Graph Anno's Math Games, comparison
Compare numbers of objects in a bag Mitsumasa
. : Money Match
Roll dice for pennies
Lake Washington Technical College 1/20/09
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Sara Measures 1EL video,
Describe ways to measure a puddle Measure a puddle Demonstrate
4a measurement Describe things that are measured by workers Measuring the Neighborhood | measurement using non- | Observation how kids
tools and words Use 6” rulers to find string lengths Measure It Scavenger Hunt standard units and measure
Mea;u}re Name measuring tools pictured on cards Name That Tool! measurement words.
quantities One Grain of Rice, Demi
Arrange activity pieces in temporal order Felt board Schedule .
. . . . Numberworlds video .
b time and Jump, tap, wave for timed periods 10 Second Timing Dot e Observe kids use of
sequence Set timer to guess length of a process Set the Timer i Ot c&un mI%I It sequence
Guess if song is longer/shorter than egg timer Egg Timer Songs tme fo steep, Ho
Experimenting with Balls
use Compare animal sizes using height, weight, pounds How Big is Big? video, Extend activities from
3a Estimate comparative Guess water level changes when adding objects Sink the Fruit Kids test bounciness of | Experimenting with Balls
vfor ds Choose the right box to send a present Find the right box different balls video, describe your
Guess how many steps between two points Step Guessing Millions of Snowflakes, strategy
Siddals
Use read Use a food scale to measure food servings Weigh your food .
technology | . ) Turn d he Music! Numberworlds video Find h
5b | and tools to 1nstmments Describe volume levels urn down the usic! Count and Compare ind out who can use a
solve simple describe Observe rain gauge readings Rain Gauge Rain Pios Will be Pies. Axelrod calculator
problemI; observations Read outdoor/indoor thermometers What is the Temperature? 188 Wit be 188,
PATTERN / ALGEBRA
. Sort folded soqks l?y color/size/owners Sort the Socks .
Find patterns Choose criteria to sort blocks Pattern Fish, .
. . Sort Pattern Blocks . Find natural examples of
6a and sort and classify| Sort recyling trash Recvele Harris sorting in the classroom
relationships Sort puzzle pieces by shape yee £
. . Puzzle sorting
Separate pieces of mixed puzzles
recognize and Describe, compare, and count crackers Counting Crackers C . . .
o . ounting Crackers video,| Describe ways you can
describe simple Put away toys according to shapes on shelves Shape template marked shelves C . . .
. . . o . ounting Caterpillars and| share with parent how
6b patterns in Categorize and describe house lighting Lights On When? - . .
. < . Other Math Poems, their kids participate in
Describ shapes, sounds Describe appearance of pattern block designs, Pattern Block Design Franco math activities
relafisocrf;h?ps and time Play sound tracks of seasonal occurrences Guess the season
Construct and use graphs to sort blocks Sort Pattern Blocks Tiver Math- L no 1 List household items that
7 put objects in Sort buttons using sorting cards Grandma’s button box Glge;l at. ;“Z””;g 0 you can sort with kids,
a order Observe properties of objects Alike and Different raph fi m{g a d aby 118€rand how you would guide
Play Bingo with shapes Shape Bingo agaa the activities
compare Learn how to use simple graphs Naming Rows and Columns Magnets qnd Cars video, .
Solve . Kids predict the parts of a| Explain ways you can
patterns, Make graph of food by time eaten Food Graph . . .
7b problems . car that are magnetic, |interact with parents about
: t describe Make graph to sorted buttons by type Button Graph Gl G I- A Math th activities at h
using patterns changes Describe, share graph observations to group Show and Tell Graphs s for Googol. a math activities at home
Alphabet Book, Schwartz

Lake Washington Technical College

1/20/09
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GEOMETRY AND SPATIAL

recognize Bethany Draws a Wheel,
Recognize geometric Identify and sort shapes on felt board Felt board shapes recognize, duplicate, and
Ra eonigetric shapes such as Trace outlines of objects and describe The Outline of Things extend simple patterns What shapes do kids
gob'ects points, lines, Identify common traffic signs and shapes Traffic signs Sir Cumference and the already know?
) planes and Use geoboards to make shapes Geoboard shapes First Round Table,
space Neuschwander
find and Use treasure map to find objects in a room Treasure Map Numberworlds video, . . .
Use geometric|  compare Google map familiar places Google It! Number Bear Path Discuss your interaction
8b g mnp 00g P ple g : with kids when solving
concepts locations and Describe rooms and places in house Rooms! Shapes,Shapes,Shapes, timati bl
sizes Make a map of your neighborhood Make a map Hoban estimation probiems.
Solve descnbe; Use tunnels, stools, hoops, to describe actions
geometric . . Over, under around, and through Reflect on how you can
problems X . Read stories about distant places . . g .
. relationships, . Faraway Places The Secret Birthday |interact with kids to build
9a using o Make simple globe of Earth from balloon .
. qualitative . - Make a globe Message, Corle their confidence and
geometric ) Sing songs about places, show on map, describe how e
change in Songs about Places abilities in math
concepts to get there
patterns
DISPLAYING AND ANALYZING DATA
o represent data Pgste seeds'next to draw1ng§ of plants Sqeds Chart Lemonade for Sale, Do kids know their age,
using concrete Identify sorted items by color, size, and shape Properties Everywhere 1 1
bjects Use name cards to identify objects on shelves Namecards Murphy their height?
Structure and 0% Yo%
use data
make Observe sky to guess weather . Guess tom’o row s weather Weighing the Elephant, | What do kids think will
10a redictions Use sense of smell to guess food cooking What’s cooking? Ye & Lanelois happen tomorrow?
p Guess characteristics of objects How can you tell? & pp '
Gather and Pose mathematical questions about self and
analyze data surround ings Eye to Eye Summarize portfolio L
. Use felt board to describe weather each day Weather Felt Board . o Sort and organization
10b and pose questions . . . Betcha: Estimating, . X
: Analyze footprint cutouts to guess animal Footprint mystery your journal entries
communicate . . . Ly Murphy
findings Think of questions to ask an astronaut, race car driver, 3 Questions!
movie star

Lake Washington Technical College

1/20/09
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Puzzler 1: The Thirsty Archeologist

Once upon a time in Tennessee there was a little girl named Edwina. Edwina
loved to dig in her back yard because she saw some people on TV digging, and they
were exploring a town that was flooded thousands of years ago. They found some clay
pots and parts of a skeleton. That was all well and good, but her mother didn’t
like Edwina getting her fingernails dirty when she was out digging. One day Edwina
found an arrowhead, and the whole family was impressed. They wondered what the
arrowhead would say if it could talk, so they put it in a frame and hung it next to
the hutch so they could think about that from time to time. The dirty fingernail
issue faded.

Edwina grew up and became an archeologist. Her family was very proud and
always asked about what she was digging up. One early morning, way far away in a
faraway land, Edwina was on a dig with 11 other archeologists. She was not far
away from her group, gently brushing off some stones when she got thirsty, so she
reached for her canteen to take a drink. Just then, a call came in. The ring tone
on Edwina’s cell was turned up to 9 in case it was at the bottom of her tool-filled
backpack. But it happened to be right there in her back pocket, vibrating as well,
and she was so startled she jumped and spilled the water. The others looked over in
her direction.

To her amazement the water from her canteen moistened the rocks she was
working on and revealed the fossil of a raindrop somewhere in the neighborhood of
400 million years old. Edwina didn’t even say hello, but gasped and squealed in
excitement into the phone; the 11 other archeologists got up and came right over.

Edwina collected herself, greeted her folks, and announced, “This is big! Look
everyone!” She put her phone on speaker and continued, “This is, I’m quite sure, a
genuine fossil of a raindrop that is at least 400 million years old -- it could
even be 800 million years old!” The other archeologists gave nods of agreement,
wondering if there might be more raindrop fossils nearby.

Her dad chortled, “Imagine that! There you are 7,580 miles away in a faraway
land, you find a fossil of a raindrop, and it’s raining like crazy here in
Tennessee — we just heard on the late night news that we got a full half inch since
dinner!” Edwina smiled, trying to calm herself, then shook her head, “Wow, this is
like so serendipitous! I was about to drink some water from my canteen, spilled it
on a rock, and that’s how I found the fossil!”

Her mom asked, “Edwina? Do you think any molecules of that the water that
made the fossil raindrop was in the rain we got this morning?”

“Ha! Or in your canteen that spilled on the fossil?” added her dad.
“Freaky!” added a fellow archeologist as he unscrewed the 1lid to his canteen.

Edwina’s reply blew the socks off her parents and her fellow archeologists.
She knew the answer to her mother’s question.
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ECEM 150 TELEPHONE DRAWING EXERCISE

Describe the ﬁgure below so that a person on the other end of a phone line

can draw it.
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ECEM MEETING 2 4/13/09

FOCUS -- UNDERSTANDING MATH

-- what would you like to know about math?

CENTRAL IDEAS FOR TEACHING MATH

1. Thinking about the problem, not the answer, is what is most important.
2. Process is more important than product.
3. Answers come from logical certainty, not an authority source.

Readings and Discovery Journal

Read: Chapter 1 in Children are Born Mathematicians (CBM)
Reflect and Write: Reflect questions 1-3, page 32
EXERCISES

-- tell a story about math in your life
-- tell a story about math in your experience with preschool children

In your groups,

read the puzzler to yourself

when everyone is finished, one reads it aloud for everyone to hear
what given information is relevant to the problem?

questions, observations

what is needed to solve the problem?

Similar to other problems you have solved?

Possible strategies for solving?

Can you solve it?

*¥ ¥ X ¥ X ¥ ¥ *
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Puzzler 1: The Thirsty Archeologist

Once upon a time in Tennessee there was a little girl named Edwina. Edwina loved to dig in
her back yard because she saw some people on TV digging, and they were exploring a town
that was flooded thousands of years ago. They found some clay pots and parts of a skeleton.
That was all well and good, but her mother didn’t like Edwina getting her fingernails dirty
when she was out digging. One day Edwina found an arrowhead, and the whole family was
impressed. They wondered what the arrowhead would say if it could talk, so they put it 1in
a frame and hung it next to the hutch so they could think about that from time to time.

The dirty fingernail issue faded.

Edwina grew up and became an archeologist. Her family was very proud and always asked
about what she was digging up. One early morning, way far away in a faraway land, Edwina
was on a dig with 11 other archeologists. She was not far away from her group, gently
brushing off some stones when she got thirsty, so she reached for her canteen to take a
drink. Just then, a call came in. The ring tone on Edwina’s cell was turned up to 9 in
case it was at the bottom of her tool-filled backpack. But it happened to be right there in
her back pocket, vibrating as well, and she was so startled she jumped and spilled the
water. The others looked over in her direction.

To her amazement the water from her canteen moistened the rocks she was working on and
revealed the fossil of a raindrop somewhere in the neighborhood of 400 million years old.
Edwina didn’t even say hello, but gasped and squealed in excitement into the phone; the 11
other archeologists got up and came right over.

Edwina collected herself, greeted her folks, and announced, “This is big! Look
everyone!” She put her phone on speaker and continued, “This is, I’m quite sure, a genuine
fossil of a raindrop that is at least 400 million years old -- it could even be 800 million
years old!” The other archeologists gave nods of agreement, wondering if there might be
more raindrop fossils nearby.

Her dad chortled, “Imagine that! There you are 7,580 miles away in a faraway land, you
find a fossil of a raindrop, and it’s raining like crazy here in Tennessee — we just heard
on the late night news that we got a full half inch since dinner!” Edwina smiled, trying to
calm herself, then shook her head, “Wow, this is like so serendipitous! I was about to
drink some water from my canteen, spilled it on a rock, and that’s how I found the fossil!”

Her mom asked, “Edwina? Do you think any molecules of that the water that made the
fossil raindrop was in the rain we got this morning?”

“Ha! Or in your canteen that spilled on the fossil?” added her dad.
“Freaky!” added a fellow archeologist as he unscrewed the 1id to his canteen.

Edwina’s reply blew the socks off her parents and her fellow archeologists. She knew
the answer to her mother’s question.
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Puzzler 2: From Marilyn Burns, About Teaching Mathematics, The Handshake Problem,
Pg 124

Group Discussion:

How did you and your group do with the puzzlers? What was the good, the bad, the
funny, the rad, the weird, the predicted, etc?






Bricken ECEM 130 Teaching Math to Young Children 4/15/09

ECEM 130 MEETING 3 Math Lab 4/15/09

Assignments:
Read: Chapter 2
Discovery Journal: Reflect Questions, Page 62

Your Discovery Journal may be in notebook or electronic form. We would like to look
at your journal entries on Mondays during class. Please bring a printout if your
journal is electronic.

Review Monday’s (Class:

Questions and Comments
Insights and Ideas

Chapter 1 Children and Mathematics: A Natural Combination
PowerPoint presentation

Chapter 2: Building a Knowledge Base and Learning to Reflect

PowerPoint presentation
Developmental Theory Videos

Activities:
Go to and explore the websites referred to in Chapter 2, page 61-62

WEBSITES

Behaviorists
B.F. Skinner: http://www.vyoutube.com/watch?v=mm5FGrQEyBY&feature=related

Social Cognitive Theory

Bandura: http://www.youtube.com/watch?v=SWOI7X9Wmgo&feature=related
Bobo Doll: http://www.youtube.com/watch?v=ZeE_YmzclrE

Visual Approach
Concrete Stage: http://www.youtube.com/watch?v=BeyQ5VRm_S4
Semi concrete: http://www.youtube.com/watch?v=1Tjeso]]Tp@d
Abstract Stage: Abacus Video: http://www.youtube.com/watch?v=s-EKxgloTPw




http://www.youtube.com/watch?v=mm5FGrQEyBY&feature=related

http://www.youtube.com/watch?v=mm5FGrQEyBY&feature=related

http://www.youtube.com/watch?v=SW9I7X9Wmqo&feature=related

http://www.youtube.com/watch?v=SW9I7X9Wmqo&feature=related

http://www.youtube.com/watch?v=ZeE_Ymzc1rE

http://www.youtube.com/watch?v=ZeE_Ymzc1rE

http://www.youtube.com/watch?v=BeyQ5VRm_S4

http://www.youtube.com/watch?v=BeyQ5VRm_S4

http://www.youtube.com/watch?v=1IjesoJJTp0

http://www.youtube.com/watch?v=1IjesoJJTp0

http://www.youtube.com/watch?v=s-EKxq1oTPw

http://www.youtube.com/watch?v=s-EKxq1oTPw
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Montessori Method
http://www.youtube.com/watch?v=0M1Gu9IKXVkk

Vygotsky: Social-Constructivist
http://www.youtube.com/watch?v=K9KDH8sHhtM&feature=related
http://www.youtube.com/watch?v=h60QfZ-PrwM&feature=related
http://www.youtube.com/watch?v=JRAi0fVvop4&feature=related

Piaget

Stages of Cognitive Development:
http://www.youtube.com/watch?v=fcjPkPIwsog&feature=related
http://www.youtube.com/watch?v=9yhXjJVFA14&feature=related

Sensorimotor Stage, Object Permanence:
http://www.youtube.com/watch?v=F2PAg-ol1PUQ
http://www.youtube.com/watch?v=fIJWoKUIdGOs&feature=related
http://www.youtube.com/watch?v=aMgb42EBpMc&feature=related

Pre-operational Stage:
http://www.youtube.com/watch?v=pH35cBLQJ24

Concrete Operational Stage:
http://www.youtube.com/watch?v=B65EJ6gMmA4
http://www.youtube.com/watch?v=YJyuy4B2akKU&feature=related
http://www.youtube.com/watch?v=6X9h9u7Yyks

Multiple Intelligence/Howard Gardner

Interview with Howard Gardner: http://www.youtube.com/watch?v=YxLCtADvCik
Decoding Multiple Intelligence: http://www.youtube.com/watch?v=TunVzky0O3HA&NR=1

WEBSITES TO EXPLORE (page 61-62 of text):

PBS Parents, Child Development: http://www.pbs.org/parents/childdevelopment/

Project Construct National Center: http://www.projectconstruct.org/

NCTM I1lluminations: http://illuminations.nctm.org/

US National Science Foundation — Mathematics Research Overview:
http://www.nsf.gov/news/overviews/mathematics/index. jsp

Eisenhower National Clearinghouse: http://www.goenc.com/




http://www.youtube.com/watch?v=OM1Gu9KXVkk

http://www.youtube.com/watch?v=OM1Gu9KXVkk

http://www.youtube.com/watch?v=K9KDH8sHhtM&feature=related

http://www.youtube.com/watch?v=K9KDH8sHhtM&feature=related

http://www.youtube.com/watch?v=h6oQfZ-PrwM&feature=related

http://www.youtube.com/watch?v=h6oQfZ-PrwM&feature=related

http://www.youtube.com/watch?v=JR0iOfVv6p4&feature=related

http://www.youtube.com/watch?v=JR0iOfVv6p4&feature=related

http://www.youtube.com/watch?v=fcjPkPIwsog&feature=related

http://www.youtube.com/watch?v=fcjPkPIwsog&feature=related

http://www.youtube.com/watch?v=9yhXjJVFA14&feature=related

http://www.youtube.com/watch?v=9yhXjJVFA14&feature=related

http://www.youtube.com/watch?v=F2PAg-olPUQ

http://www.youtube.com/watch?v=F2PAg-olPUQ

http://www.youtube.com/watch?v=fJW6KUIdG0s&feature=related

http://www.youtube.com/watch?v=fJW6KUIdG0s&feature=related

http://www.youtube.com/watch?v=aMgb42EBpMc&feature=related

http://www.youtube.com/watch?v=aMgb42EBpMc&feature=related

http://www.youtube.com/watch?v=pH35cBLQJ24

http://www.youtube.com/watch?v=pH35cBLQJ24

http://www.youtube.com/watch?v=B65EJ6gMmA4

http://www.youtube.com/watch?v=B65EJ6gMmA4

http://www.youtube.com/watch?v=YJyuy4B2aKU&feature=related

http://www.youtube.com/watch?v=YJyuy4B2aKU&feature=related

http://www.youtube.com/watch?v=GX9h9u7Yyks

http://www.youtube.com/watch?v=GX9h9u7Yyks

http://www.youtube.com/watch?v=YxLCtADvCik

http://www.youtube.com/watch?v=YxLCtADvCik

http://www.youtube.com/watch?v=TunVzkyO3H0&NR=1

http://www.youtube.com/watch?v=TunVzkyO3H0&NR=1

http://www.pbs.org/parents/childdevelopment/

http://www.pbs.org/parents/childdevelopment/

http://www.projectconstruct.org/

http://www.projectconstruct.org/

http://illuminations.nctm.org/

http://illuminations.nctm.org/

http://www.nsf.gov/news/overviews/mathematics/index.jsp

http://www.nsf.gov/news/overviews/mathematics/index.jsp

http://www.goenc.com/

http://www.goenc.com/
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ECEM 130 MEETING 4 4/20/09

Assignments:

Reading/Review NCTM Standards from ch. 1, and handout
TCOB (Take Care of Business)

e New classroom! We will meetin =~ W115 for the remainder of the quarter. Yeah!

o STARS registration -- do we have your number?

e Were you able to view the remaining and additional videos/ websites? Does this format
for additional sites/handouts work for you?

e Please turn in your Discovery Journals (D]Js) today. They will be returned on Wednesday.
If you are new to class, Welcome! -- please review previous class sessions, readings, and
begin turning in your DJs next Monday.

Discuss videos seen in class on Wednesday

e Questions and Comments

o Insights and Ideas

Activities:

* Discuss the meanings of the principles

* In groups, discuss the situation scenarios to which you would apply the NCTM equity
principle. Discuss and use role play if it helps you to process the dynamics.

* Create and solve a potential a problem situation using the NCTM principles.

* Present your group’s process, discussion, and application.

Handouts:

e NCTM Principles
e NCTM Standards Pre-K -- 2 Introduction
e Early Childhood Mathematics: Promoting Good Beginnings

Wednesday: We will go over the NTCM standards for Pre-K -- 2






EARLY CHILDHOOD CORNER Peggy Kulczewski

Vygotsky and the
Three Bears

t was 4:30 p.m. and I had just finished straight-
ening up my kindergarten classroom. I let out a
sigh. It had been a very long day—the kind of
day that leaves you scratching your head and say-
ing to yourself, “Did any learning take place?” I
wondered, “Why did Kathy push Tom into the
pile of blocks? Why didn’t my new center with
pattern blocks work for Joey? Luis loved it and
he stayed on task. Poor Jennifer—she just started
crying when everyone else was counting by 2’s.”
I walked over to my overstuffed chair and
plopped down. Too few moments for rest and
reflection exist in teaching, yet I decided to take
the time for them. I wondered, “Do
many of my colleagues feel so
worn out at the end of their
day? Am I doing something
wrong?” I looked over at
the easel holding the
big book The Three
Bears. 1 smiled,
remembering
how all the
students had
enjoyed  the
story that day. The lesson on
groups of three had gone well. The students’ dis-
cussion about comparison of the bears was very
helpful to the whole group. I saw many stu-
dents understanding the concepts. Yes,
there had been many high points in the
teaching day. Much had been accom-
plished. Still, the nagging question of “How
do I take care of each individual child’s needs?”

kept lingering in my mind.
I closed my eyes and the following story came

to me.

Once upon a time, a gentleman was traveling

Edited by Peggy Kulczewski, kulczewski@dtnspeed.net, Lincoln Intermediate School,
Monmouth, IL 61462. She also teaches a course at Monmouth College. This department
addresses the early childhood teacher’s need to support young children’s emerging mathe-
matics understandings and skills in a context that conforms with current knowledge about the
way in which children in prekindergarten and kindergarten learn mathematics. Readers are
encouraged to send manuscripts for this section to “Early Childhood Corner,” NCTM, 1906
Association Dr., Reston, VA 20191-1502; or send electronic submissions to tcm@nctm.org.

246

through the woods looking for the Three Bears.
The gentleman was Lev Vygotsky, a famous Russ-
ian psychologist. He saw a house and went to the
door. He knocked softly. Fortunately, the Three
Bears were home.

“Good afternoon, Papa Bear,” the visitor said. “I
have heard so many good things about you and
your family. My name is Professor Vygotsky.”

“Greetings to you,” replied Papa Bear. “Please
excuse the mess. I was just repairing Baby Bear’s
chair, which broke recently. Would you like to
come in?”

“Yes, very much, thank you. I like to study how
people and bears learn, and I was hoping that you
would be willing to talk to me.”

“My wife and I would be honored,” said Papa
Bear.

Papa Bear was very proud of his wife and baby
cub. They loved one another very much and had
many pleasant experiences together. Papa Bear
took Vygotsky to the kitchen and introduced him to
Mama Bear, who was at the table drawing a pic-
ture, and Baby Bear, who was playing with the
measuring cups.

Vygotsky admired Mama Bear’s drawing of a
bowl of fruit. Then he leaned down and started
stacking the measuring cups with Baby Bear. Papa
Bear chuckled. “T take it that you have worked with
children and cubs before.”

“Oh, yes,” Vygotsky said. “What joy it is to see
how they develop reasoning skills. I wanted to ask
you what types of activities Baby Bear likes to do.”

Mama Bear said, “That’s easy. Baby Bear finds
the world a fascinating place. He isn’t afraid to try
new adventures and he feels good about his accom-
plishments. Listen to him count to ten, Vygotsky.”

Baby Bear was all smiles as he belted out his
numbers. Everyone clapped.

“So you’re telling me that Baby Bear feels capa-
ble in his mathematics skills,” Vygotsky said.

“Oh, yes,” Papa Bear remarked. “Baby Bear
likes to count, sort, make patterns, match—all sorts
of things that relate to building on his ability to do
mathematics. Just the other day, he put all the yel-
low plastic cars in one pile and all the red ones in a
different pile. He couldn’t do that a week ago.”

“What made the difference?” asked Vygotsky.
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Papa Bear rubbed his chin with his paw, thought
for a moment, and said, “We bears enjoy honey
cookies with many ingredients going in the bowl,
then the stirring and the baking. It’s all sprinkled
with lots of love. I think it is the same with learn-
ing. Take one precious bear cub and give him a
safe, encouraging environment. Let him grow
strong with good food and a positive atmosphere to
try new things, where getting the wrong answer is
OK. Give him social interaction with his parents
and cousins, and opportunities to explore physical
objects such as blocks, measuring cups, and count-
ing beads. Mix with the physical maturity of learn-
ing new tasks. It all equals to one happy bear cub
who loves to learn and loves to eat honey cookies.
Would you agree that this is also true with people,
Vygotsky?”

“Most certainly,” laughed Vygotsky. “I have
been working on a theory about how children
learn. I believe that every function in the child’s
cultural development appears twice—first, on the
social level, and later, on the individual level; first,
between people, and then, inside the child’s mind.
This applies equally to voluntary attention, to logi-
cal memory, and to the formation of concepts. All
the higher functions originate as actual relation-
ships between individuals” (Vygotsky 1978, p. 57).

Mama Bear and Papa Bear listened intently and
nodded in agreement.

Vygotsky continued, “My other concept is
called zone of proximal development. Children
will make progress learning when parents and
teachers give them opportunities that are challeng-
ing but not to the point of frustration.”

Papa Bear interrupted
excitedly, “Oh, 1
think I understand
what you mean.
Recently we
had a big Bear
family reunion.
Baby Bear first went to
some older cousins who were
playing with tangrams. They were
making animal designs out of the
seven geometric shapes. Working
with tangrams was too difficult for
our son. Baby Bear watched for a

while, listened to the cousins’ conversation, and
then toddled over to some younger cousins who
were playing with dominoes. Baby Bear knew how
to stack dominoes but had not noticed the dots on
them. One cousin helped Baby Bear find two
dominoes that had the same number of dots. Baby
Bear got very excited and stayed there for fifteen
minutes, matching dominoes and talking to his
cousins about what he was
learning. They shared their
learning with him too!”
“That’s right!” ex-
claimed Vygotsky. “I
notice that when children
are encouraged by others,
they will learn more than
when left in isolation.
Communication is so
important to the develop-
ment of the mathematical
mind. As we learn, we gain
insights into our thinking
by listening to others and
verbalizing our own
thoughts. Hearing other
people’s perspectives helps
us evaluate our own think-
ing about the subject.”
Mama Bear said, “This has been so interesting!
As you were talking, I was thinking of an activity
that Baby Bear and I were doing the other day.
Baby Bear was counting his toy rubber balls and I
wrote the numeral 3 on a piece of paper. At first, he
was confused about how many balls to put beside
my number. After discussion and
k... encouragement, though, he was
“®. able to place three balls to
™ match the numeral 3 on
b the paper. We continued
8 with 4, 5, 6, and 7 with
success. He became
frustrated with eight
balls and the numeral
8. It was time to rest
and celebrate what
we had accom-
plished. I had given
him a task that was not

“I had given
him a task that
was not too hard
and not too soft.
It was just right.”
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too hard and not too soft. It was just right.”
With that, Mama Bear broke into a big
smile.
“How right you are, Mama Bear,” said
Papa Bear. “For learning to occur for a bear
cub or a child, being physically mature enough
to accomplish the task is very important. That’s
the first condition. Second, the more opportunities
to manipulate physical objects to understand the
relationships, the better. Third, interacting with
playmates, parents, and teachers stimulates chil-
dren and cubs to develop their own ideas and to
make sense of the learning” (Burns 2000, p. 28).

The time flew by for Vygotsky and the Three
Bears. They enjoyed some porridge together as
they discussed learning. Soon it was late in the
afternoon.

“I can’t believe how fast the time has flown,”
said Vygotsky. “I must get back to the university.
Thank you so much for your hospitality.”

“Please come back soon,” Papa Bear replied.
“We so enjoyed your company.”

Vygotsky bowed respectfully to Papa Bear and

Mama Bear and said farewell. Baby Bear toddled
over and hugged Vygotsky’s knees. He did not
want Vygotsky to leave.

It was time to go home. I was ready for the next
day and looking forward to the many opportunities
that awaited me. I believe that all teachers need to
take time to reflect on the learning levels of each
child and to develop appropriate activities to chal-
lenge each student. Of course, Vygotsky did not
really visit the Three Bears, yet one can imagine
that if they had met, their conversation might have
occurred this way. Vygotsky focused the majority
of his research on language acquisition, but I
believe that it has implications for us mathemati-
cians to ponder as well: “Not too hard, not too
soft—just right.”

References
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PRINCIPLES FOR SCHOOL MATHEMATICS

Decisions made by teachers, school administrators, and other education professionals about the content and
character of school mathematics have important consequences both for students and for society. These
decisions should be based on sound professional guidance. Principles and Standards for School Mathematics
is intended to provide such guidance. The Principles describe particular features of high-quality mathematics
education. The Standards describe the mathematical content and processes that students should learn.
Together, the Principles and Standards constitute a vision to guide educators as they strive for the continual
improvement of mathematics education in classrooms, schools, and educational systems.

The six principles for school mathematics address overarching themes:

*  Equity. Excellence in mathematics education requires equity—high expectations and strong support for
all students.

*  Curriculum. A curriculum is more than a collection of activities: it must be coherent, focused on
important mathematics, and well articulated across the grades.

*  Teaching. Effective mathematics teaching requires understanding what students know and need to
learn and then challenging and supporting them to learn it well.

*  Learning. Students must learn mathematics with understanding, actively building new knowledge from
experience and prior knowledge.

*  Assessment. Assessment should support the learning of important mathematics and furnish useful
information to both teachers and students.

*  Technology. Technology is essential in teaching and learning mathematics; it influences the
mathematics that is taught and enhances students' learning.

These six Principles, which are discussed in depth below, do not refer to specific mathematics content or
processes and thus are quite different from the Standards. They describe crucial issues that, although not
unique to school mathematics, are deeply intertwined with school mathematics programs. They can influence
the development of curriculum frameworks, the selection of curriculum materials, the planning of
instructional units or lessons, the design of assessments, the assignment of teachers and students to classes,
instructional decisions in the classroom, and the establishment of supportive professional development
programs for teachers. The perspectives and assumptions underlying the Principles are compatible with, and
foundational to, the Standards and expectations presented in chapters 3-7.

Each Principle is discussed separately, but the power of these Principles as guides and tools for decision
making derives from their interaction in the thinking of educators. The Principles will come fully alive as they
are used together to develop high-quality school mathematics programs.
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The Equity Principle
Excellence in mathematics education requires equity—high expectations and strong support for all students.

Making the vision of the Principles and Standards for School Mathematics a reality for all students,
prekindergarten through grade 12, is both an essential goal and a significant challenge. Achieving this goal
requires raising expectations for students' learning, developing effective methods of supporting the learning of
mathematics by all students, and providing students and teachers with the resources they need.

Educational equity is a core element of this vision. All students, regardless of their personal characteristics,
backgrounds, or physical challenges, must have opportunities to study—and support to learn—mathematics.
Equity does not mean that every student should receive identical instruction; instead, it demands that
reasonable and appropriate accommodations be made as needed to promote access and attainment for all
students.

Equity is interwoven with the other Principles. All students need access each year to a coherent, challenging
mathematics curriculum taught by competent and well-supported mathematics teachers. Moreover, students'
learning and achievement should be assessed and reported in ways that point to areas requiring prompt
additional attention. Technology can assist in achieving equity and must be accessible to all students.

Equity requires high expectations and worthwhile opportunities for all.

The vision of equity in mathematics education challenges a pervasive societal belief in North America that
only some students are capable of learning mathematics. This belief, in contrast to the equally pervasive view
that all students can and should learn to read and write in English, » leads to low expectations for too many
students. Low expectations are especially problematic because students who live in poverty, students who are
not native speakers of English, students with disabilities, females, and many nonwhite students have
traditionally been far more likely than their counterparts in other demographic groups to be the victims of low
expectations. Expectations must be raised—mathematics can and must be learned by all students.

The Equity Principle demands that high expectations for mathematics learning be communicated in words
and deeds to all students. Teachers communicate expectations in their interactions with students during
classroom instruction, through their comments on students' papers, when assigning students to instructional
groups, through the presence or absence of consistent support for students who are striving for high levels of
attainment, and in their contacts with significant adults in a student's life. These actions, along with decisions
and actions taken outside the classroom to assign students to different classes or curricula, also determine
students' opportunities to learn and influence students' beliefs about their own abilities to succeed in
mathematics. Schools have an obligation to ensure that all students participate in a strong instructional
program that supports their mathematics learning. High expectations can be achieved in part with
instructional programs that are interesting for students and help them see the importance and utility of
continued mathematical study for their own futures.

Equity requires accommodating differences to help everyone learn mathematics.
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Higher expectations are necessary, but they are not sufficient to accomplish the goal of an equitable school
mathematics education for all students. All students should have access to an excellent and equitable
mathematics program that provides solid support for their learning and is responsive to their prior knowledge,
intellectual strengths, and personal interests.

Some students may need further assistance to meet high mathematics expectations. Students who are not
native speakers of English, for instance, may need special attention to allow them to participate fully in
classroom discussions. Some of these students may also need assessment accommodations. If their
understanding is assessed only in English, their mathematical proficiency may not be accurately evaluated.

Students with disabilities may need increased time to complete assignments, or they may benefit from the use
of oral rather than written assessments. Students who have difficulty in mathematics may need additional
resources, such as after-school programs, peer mentoring, or cross-age tutoring. Likewise, students with
special interests or exceptional talent in mathematics may need enrichment programs or additional resources
to challenge and engage them. The talent and interest of these students must be nurtured and supported so
that they have the opportunity and guidance to excel. Schools and school systems must take care to
accommodate the special needs of some students without inhibiting the learning of others.

Technology can help achieve equity in the classroom. For example, technological tools and environments can
give all students opportunities » to explore complex problems and mathematical ideas, can furnish structured
tutorials to students needing additional instruction and practice on skills, or can link students in rural
communities to instructional opportunities or intellectual resources not readily available in their locales.
Computers with voice-recognition or voice-creation software can offer teachers and peers access to the
mathematical ideas and arguments developed by students with disabilities who would otherwise be unable to
share their thinking. Moreover, technology can be effective in attracting students who disengage from
nontechnological approaches to mathematics. It is important that all students have opportunities to use
technology in appropriate ways so that they have access to interesting and important mathematical ideas.
Access to technology must not become yet another dimension of educational inequity.

Equity requires resources and support ‘for all classrooms and all students.

Well-documented examples demonstrate that all children, including those who have been traditionally
underserved, can learn mathematics when they have access to high-quality instructional programs that support
their learning (Campbell 1995; Griffin, Case, and Siegler 1994; Knapp et al. 1995; Silver and Stein 1996).

These examples should become the norm rather than the exception in school mathematics education.

Achieving equity requires a significant allocation of human and material resources in schools and classrooms.
Instructional tools, curriculum materials, special supplemental programs, and the skillful use of community
resources undoubtedly play important roles. An even more important component is the professional
development of teachers. Teachers need help to understand the strengths and needs of students who come
from diverse linguistic and cultural backgrounds, who have specific disabilities, or who possess a special talent
and interest in mathematics. To accommodate differences among students effectively and sensitively, teachers
also need to understand and confront their own beliefs and biases.
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The Curriculum Principle

A curriculum is more than a collection of activities: it must be coberent, focused on important mathematics, and well
articulated across the grades.

A school mathematics curriculum is a strong determinant of what students have an opportunity to learn and
what they do learn. In a coherent curriculum, mathematical ideas are linked to and build on one another so
that students' understanding and knowledge deepens and their ability to apply mathematics expands. An
effective mathematics curriculum focuses on important mathematics—mathematics that will » prepare
students for continued study and for solving problems in a variety of school, home, and work settings. A well-
articulated curriculum challenges students to learn increasingly more sophisticated mathematical ideas as they
continue their studies.

A mathematics curriculum should be coberent.

Mathematics comprises different topical strands, such as algebra and geometry, but the strands are highly
interconnected. The interconnections should be displayed prominently in the curriculum and in instructional
materials and lessons. A coherent curriculum effectively organizes and integrates important mathematical
ideas so that students can see how the ideas build on, or connect with, other ideas, thus enabling them to
develop new understandings and skills.

Curricular coherence is also important at the classroom level. Researchers have analyzed lessons in the
videotape study of eighth-grade mathematics classrooms that was part of the Third International
Mathematics and Science Study (Stigler and Hiebert 1999). One important characteristic of the lessons had
to do with the internal coherence of the mathematics. The researchers found that typical Japanese lessons
were designed around one central idea, which was carefully developed and extended; in contrast, typical
American lessons included several ideas or topics that were not closely related and not well developed.

In planning individual lessons, teachers should strive to organize the mathematics so that fundamental ideas
form an integrated whole. Big ideas encountered in a variety of contexts should be established carefully, with
important elements such as terminology, definitions, notation, concepts, and skills emerging in the process.
Sequencing lessons coherently across units and school years is challenging. And teachers also need to be able
to adjust and take advantage of opportunities to move lessons in unanticipated directions.

A mathematics curriculum should focus on important mathematics.

School mathematics curricula should focus on mathematics content and processes that are worth the time and
attention of students. Mathematics topics can be considered important for different reasons, such as their
utility in developing other mathematical ideas, in linking different areas of mathematics, or in deepening
students' appreciation of mathematics as a discipline and as a human creation. Ideas may also merit curricular
focus because they are useful in representing and solving problems within or outside mathematics.

Foundational ideas like place value, equivalence, proportionality, function, and rate of change should have a
prominent place in the mathematics curriculum because they enable students to understand other
mathematical ideas and connect ideas across different areas of mathematics. Mathematical thinking and
reasoning skills, including making conjectures and developing sound deductive arguments, are important
because they serve as a basis for developing new insights and promoting further study. Many concepts and
processes, such as symmetry and generalization, can help students gain insights into the nature and beauty of
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mathematics. In addition, the curriculum should offer experiences that » allow students to see that
mathematics has powerful uses in modeling and predicting real-world phenomena. The curriculum also
should emphasize the mathematics processes and skills that support the quantitative literacy of students.
Members of an intelligent citizenry should be able to judge claims, find fallacies, evaluate risks, and weigh

evidence (Price 1997).

Although any curriculum document is fixed at a point in time, the curriculum itself need not be fixed.
Difterent configurations of important mathematical ideas are possible and to some extent inevitable. The
relative importance of particular mathematics topics is likely to change over time in response to changing
perceptions of their utility and to new demands and possibilities. For example, mathematics topics such as
recursion, iteration, and the comparison of algorithms are receiving more attention in school mathematics
because of their increasing relevance and utility in a technological world.

A mathematics curriculum should be well articulated across the grades.

Learning mathematics involves accumulating ideas and building successively deeper and more refined
understanding. A school mathematics curriculum should provide a road map that helps teachers guide
students to increasing levels of sophistication and depths of knowledge. Such guidance requires a well-
articulated curriculum so that teachers at each level understand the mathematics that has been studied by
students at the previous level and what is to be the focus at successive levels. For example, in grades K-2
students typically explore similarities and differences among two-dimensional shapes. In grades 3—5 they can
identify characteristics of various quadrilaterals. In grades 6-8 they may examine and make generalizations
about properties of particular quadrilaterals. In grades 9-12 they may develop logical arguments to justify
conjectures about particular polygons. As they reach higher levels, students should engage more deeply with
mathematical ideas and their understanding and ability to use the knowledge is expected to grow.

Without a clear articulation of the curriculum across all grades, duplication of effort and unnecessary review
are inevitable. A well-articulated curriculum gives teachers guidance regarding important ideas or major
themes, which receive special attention at different points in time. It also gives guidance about the depth of
study warranted at particular times and when clos
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The Teaching Principle

Effective mathematics teaching requires understanding what students know and need to learn and then challenging
and supporting them to learn it well.

Students learn mathematics through the experiences that teachers provide. Thus, students' understanding of
mathematics, their ability to » use it to solve problems, and their confidence in, and disposition toward,
mathematics are all shaped by the teaching they encounter in school. The improvement of mathematics
education for all students requires effective mathematics teaching in all classrooms.

Teaching mathematics well is a complex endeavor, and there are no easy recipes for helping all students learn
or for helping all teachers become effective. Nevertheless, much is known about effective mathematics
teaching, and this knowledge should guide professional judgment and activity. To be effective, teachers must
know and understand deeply the mathematics they are teaching and be able to draw on that knowledge with
flexibility in their teaching tasks. They need to understand and be committed to their students as learners of
mathematics and as human beings and be skillful in choosing from and using a variety of pedagogical and
assessment strategies (National Commission on Teaching and America's Future 1996). In addition, effective
teaching requires reflection and continual efforts to seek improvement. Teachers must have frequent and
ample opportunities and resources to enhance and refresh their knowledge.

The Professional Standards for Teaching Mathematics (NCTM, 1991) presented six standards for the
teaching of mathematics. They addressed—

* worthwhile mathematical tasks;

* the teacher's role in discourse;

* the student's role in discourse;

* tools for enhancing discourse;

* the learning environment;

* the analysis of teaching and learning.

Effective teaching requires knowing and understanding mathematics, students as learners, and pedagogical
strategies.

Teachers need several different kinds of mathematical knowledge—knowledge about the whole domain; deep,
flexible knowledge about curriculum goals and about the important ideas that are central to their grade level;
knowledge about the challenges students are likely to encounter in learning these ideas; knowledge about how
the ideas can be represented to teach them effectively; and knowledge about how students' understanding can
be assessed. This knowledge helps teachers make curricular judgments, respond to students' questions, and
look ahead to where concepts are leading and plan accordingly. Pedagogical knowledge, much of which is
acquired and shaped through the practice of teaching, helps teachers understand how students learn
mathematics, become facile with a range of different teaching techniques and instructional materials, and
organize and manage the classroom. Teachers need to understand the big ideas of mathematics and be able to
represent mathematics as a coherent and connected enterprise (Schifter 1999; Ma 1999). Their decisions and
their actions in the classroom—all of which affect how well their students learn mathematics—should be

based on this knowledge.

This kind of knowledge is beyond what most teachers experience in standard preservice mathematics courses
in the United States. For example, that fractions can be understood as parts of a whole, the quotient of two
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integers, or a number on a line is important for mathematics teachers (Ball and Bass forthcoming). Such
understanding might be characterized as "profound understanding of fundamental mathematics" (IMa 1999).
Teachers also need to understand the different representations of an idea, the relative strengths and
weaknesses of each, and how they are related to one another (Wilson, Shulman, and Richert 1987). They
need to know the ideas with which students often have difficulty and ways to help bridge common
misunderstandings. »

Effective mathematics teaching requires a serious commitment to the development of students' understanding
of mathematics. Because students learn by connecting new ideas to prior knowledge, teachers must
understand what their students already know. Effective teachers know how to ask questions and plan lessons
that reveal students' prior knowledge; they can then design experiences and lessons that respond to, and build
on, this knowledge.

Teachers have different styles and strategies for helping students learn particular mathematical ideas, and
there is no one "right way" to teach. However, effective teachers recognize that the decisions they make shape
students' mathematical dispositions and can create rich settings for learning. Selecting and using suitable
curricular materials, using appropriate instructional tools and techniques, and engaging in reflective practice
and continuous self-improvement are actions good teachers take every day.

One of the complexities of mathematics teaching is that it must balance purposeful, planned classroom lessons
with the ongoing decision making that inevitably occurs as teachers and students encounter unanticipated
discoveries or difficulties that lead them into uncharted territory. Teaching mathematics well involves
creating, enriching, maintaining, and adapting instruction to move toward mathematical goals, capture and
sustain interest, and engage students in building mathematical understanding.

Effective teaching requires a challenging and supportive classroom learning environment.

Teachers make many choices each day about how the learning environment will be structured and what
mathematics will be emphasized. These decisions determine, to a large extent, what students learn. Effective
teaching conveys a belief that each student can and is expected to understand mathematics and that each will
be supported in his or her efforts to accomplish this goal.

Teachers establish and nurture an environment conducive to learning mathematics through the decisions they
make, the conversations they orchestrate, and the physical setting they create. Teachers' actions are what
encourage students to think, question, solve problems, and discuss their ideas, strategies, and solutions. The
teacher is responsible for creating an intellectual environment where serious mathematical thinking is the
norm. More than just a physical setting with desks, bulletin boards, and posters, the classroom environment
communicates subtle messages about what is valued in learning and doing mathematics. Are students'
discussion and collaboration encouraged? Are students expected to justify their thinking? If students are to
learn to make conjectures, experiment with various approaches to solving problems, construct mathematical
arguments and respond to others' arguments, then creating an environment that fosters these kinds of
activities is essential.

In effective teaching, worthwhile mathematical tasks are used to introduce important mathematical ideas and
to engage and challenge students intellectually. Well-chosen tasks can pique students' curiosity and draw
them into mathematics. The tasks may be connected to the » real-world experiences of students, or they may
arise in contexts that are purely mathematical. Regardless of the context, worthwhile tasks should be
intriguing, with a level of challenge that invites speculation and hard work. Such tasks often can be
approached in more than one way, such as using an arithmetic counting approach, drawing a geometric
diagram and enumerating possibilities, or using algebraic equations, which makes the tasks accessible to
students with varied prior knowledge and experience.
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Worthwhile tasks alone are not sufficient for effective teaching. Teachers must also decide what aspects of a
task to highlight, how to organize and orchestrate the work of the students, what questions to ask to challenge
those with varied levels of expertise, and how to support students without taking over the process of thinking
for them and thus eliminating the challenge.

Effective teaching requires continually seeking improvement.

Effective teaching involves observing students, listening carefully to their ideas and explanations, having
mathematical goals, and using the information to make instructional decisions. Teachers who employ such
practices motivate students to engage in mathematical thinking and reasoning and provide learning
opportunities that challenge students at all levels of understanding. Effective teaching requires continuing
efforts to learn and improve. These efforts include learning about mathematics and pedagogy, benefiting from
interactions with students and colleagues, and engaging in ongoing professional development and self-
reflection.

Opportunities to reflect on and refine instructional practice—during class and outside class, alone and with
others—are crucial in the vision of school mathematics outlined in Principles and Standards. To improve
their mathematics instruction, teachers must be able to analyze what they and their students are doing and
consider how those actions are affecting students' learning. Using a variety of strategies, teachers should
monitor students' capacity and inclination to analyze situations, frame and solve problems, and make sense of
mathematical concepts and procedures. They can use this information to assess their students' progress and to
appraise how well the mathematical tasks, student discourse, and classroom environment are interacting to
foster students' learning. They then use these appraisals to adapt their instruction.

Reflection and analysis are often individual activities, but they can be greatly enhanced by teaming with an
experienced and respected colleague, a new teacher, or a community of teachers. Collaborating with
colleagues regularly to observe, analyze, and discuss teaching and students' thinking or to do "lesson study" is
a powerful, yet neglected, form of professional development in American schools (Stigler and Hiebert 1999).
The work and time of teachers must be structured to allow and support professional development that will
benefit them and their students. » ure is expected for particular skills or concepts
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The Learning Principle

Students must learn mathematics with understanding, actively building new knowledge from experience and prior
knowledge.

The vision of school mathematics in Principles and Standards is based on students' learning mathematics with
understanding. Unfortunately, learning mathematics without understanding has long been a common
outcome of school mathematics instruction. In fact, learning without understanding has been a persistent
problem since at least the 1930s, and it has been the subject of much discussion and research by psychologists
and educators over the years (e.g., Brownell [1947]; Skemp [1976]; Hiebert and Carpenter [1992]). Learning
the mathematics outlined in chapters 3-7 requires understanding and being able to apply procedures,
concepts, and processes. In the twenty-first century, all students should be expected to understand and be able
to apply mathematics.

Learning mathematics with understanding is essential.

In recent decades, psychological and educational research on the learning of complex subjects such as
mathematics has solidly established the important role of conceptual understanding in the knowledge and
activity of persons who are proficient. Being proficient in a complex domain such as mathematics entails the
ability to use knowledge flexibly, applying what is learned in one setting appropriately in another. One of the
most robust findings of research is that conceptual understanding is an important component of proficiency,

along with factual knowledge and procedural facility (Bransford, Brown, and Cocking 1999).

The alliance of factual knowledge, procedural proficiency, and conceptual understanding makes all three
components usable in powerful ways. Students who memorize facts or procedures without understanding
often are not sure when or how to use what they know, and such learning is often quite fragile (Bransford,
Brown, and Cocking 1999). Learning with understanding also makes subsequent learning easier.
Mathematics makes more sense and is easier to remember and to apply when students connect new
knowledge to existing knowledge in meaningful ways (Schoenfeld 1988). Well-connected, conceptually
grounded ideas are more readily accessed for use in new situations (Skemp 1976).

The requirements for the workplace and for civic participation in the contemporary world include flexibility in
reasoning about and using quantitative information. Conceptual understanding is an essential component of
the knowledge needed to deal with novel problems and settings. Moreover, as judgments change about the
facts or procedures that are essential in an increasingly technological world, conceptual understanding
becomes even more important. For example, most of the arithmetic and algebraic procedures long viewed as
the heart of the school mathematics curriculum can now be performed with handheld calculators. Thus, more
attention can be given to understanding the number concepts and the modeling procedures used in solving
problems. Change is a ubiquitous feature of » contemporary life, so learning with understanding is essential to
enable students to use what they learn to solve the new kinds of problems they will inevitably face in the
tuture.

A major goal of school mathematics programs is to create autonomous learners, and learning with
understanding supports this goal. Students learn more and learn better when they can take control of their
learning by defining their goals and monitoring their progress. When challenged with appropriately chosen
tasks, students become confident in their ability to tackle difficult problems, eager to figure things out on
their own, flexible in exploring mathematical ideas and trying alternative solution paths, and willing to
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persevere. Effective learners recognize the importance of reflecting on their thinking and learning from their
mistakes. Students should view the difficulty of complex mathematical investigations as a worthwhile
challenge rather than as an excuse to give up. Even when a mathematical task is difficult, it can be engaging
and rewarding. When students work hard to solve a difficult problem or to understand a complex idea, they
experience a very special feeling of accomplishment, which in turn leads to a willingness to continue and
extend their engagement with mathematics.

Students can learn mathematics with understanding.

Students will be served well by school mathematics programs that enhance their natural desire to understand
what they are asked to learn. From a young age, children are interested in mathematical ideas. Through their
experiences in everyday life, they gradually develop a rather complex set of informal ideas about numbers,
patterns, shapes, quantities, data, and size, and many of these ideas are correct and robust. Thus children learn
many mathematical ideas quite naturally even before they enter school (Gelman and Gallistel 1978; Resnick
1987). A pattern of building new learning on prior learning and experience is established early and repeated,
albeit often in less obvious ways, throughout the school years (see, e.g., Steffe [1994]). Students of all ages
have a considerable knowledge base on which to build, including ideas developed in prior school instruction
and those acquired through everyday experience (Bransford, Brown, and Cocking 1999).

The kinds of experiences teachers provide clearly play a major role in determining the extent and quality of
students' learning. Students' understanding of mathematical ideas can be built throughout their school years if
they actively engage in tasks and experiences designed to deepen and connect their knowledge. Learning with
understanding can be further enhanced by classroom interactions, as students propose mathematical ideas and
conjectures, learn to evaluate their own thinking and that of others, and develop mathematical reasoning skills
(Hanna and Yackel forthcoming). Classroom discourse and social interaction can be used to promote the
recognition of connections among ideas and the reorganization of knowledge (Lampert 1986). By having
students talk about their informal strategies, teachers can help them become aware of, and build on, their
implicit informal knowledge (Lampert 1989; Mack 1990). Moreover, in such settings, procedural fluency and
conceptual understanding can be developed through problem solving, reasoning, and argumentation.
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The Assessment Principle

Assessment should support the learning of important mathematics and furnish useful information to both
teachers and students.

When assessment is an integral part of mathematics instruction, it contributes significantly to all students'
mathematics learning. When assessment is discussed in connection with standards, the focus is sometimes on
using tests to certify students' attainment, but there are other important purposes of assessment. Assessment
should be more than merely a test at the end of instruction to see how students perform under special
conditions; rather, it should be an integral part of instruction that informs and guides teachers as they make
instructional decisions. Assessment should not merely be done to students; rather, it should also be done for
students, to guide and enhance their learning.

The Assessment Standards for School Mathematics (NCTM, 1995) presented six standards about exemplary

mathematics assessment. They addressed how assessment should—

* reflect the mathematics that students should know and be able to do;
* enhance mathematics learning;

* promote equity;

*be an open process;

* promote valid inference;

*be a coherent process.

Assessment should enhance students’ learning.

The assertion that assessment should enhance students' learning may be surprising. After all, if assessment
ascertains what students have learned and are able to do, how can it also have positive consequences for
learning? Research indicates that making assessment an integral part of classroom practice is associated with
improved student learning. Black and Wiliam (1998) reviewed about 250 research studies and concluded that
the learning of students, including low achievers, is generally enhanced in classrooms where teachers include
attention to formative assessment in making judgments about teaching and learning.

Good assessment can enbhance students'learning in several ways. First, the tasks used in an assessment can convey a
message to students about what kinds of mathematical knowledge and performance are valued. That message
can in turn influence the decisions students make—for example, whether or where to apply effort in studying.
Thus, it is important that assessment tasks be worthy of students' time and attention. Activities that are
consistent with (and sometimes the same as) the activities used in instruction should be included. When
teachers use assessment techniques such as observations, conversations and interviews with students, or
interactive journals, students are likely to learn through the process of articulating their ideas and answering
the teacher's questions.

Feedback from assessment tasks can also help students in setting goals, assuming responsibility for their own
learning, and becoming more independent learners. For example, scoring guides, or rubrics, can help teachers
analyze and describe students' responses to complex tasks and determine students' levels of proficiency. They
can also help students understand the characteristics of a complete and correct response. Similarly, classroom
discussions in which students present and evaluate different approaches to solving complex problems can hone
their sense of the difference between an excellent response and one that is mediocre. Through the use of good
tasks and the public discussion of » criteria for good responses, teachers can cultivate in their students both
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the disposition and the capacity to engage in self-assessment and reflection on their own work and on ideas
put forth by others. Such a focus on self-assessment and peer assessment has been found to have a positive
impact on students' learning (Wilson and Kenney forthcoming).

Assessment is a valuable tool for making instructional decisions.

To ensure deep, high-quality learning for all students, assessment and instruction must be integrated so that
assessment becomes a routine part of the ongoing classroom activity rather than an interruption. Such
assessment also provides the information teachers need to make appropriate instructional decisions. In
addition to formal assessments, such as tests and quizzes, teachers should be continually gathering
information about their students' progress through informal means, such as asking questions during the
course of a lesson, conducting interviews with individual students, and giving writing prompts.

When teachers have useful information about what students are learning, they can support their students'
progress toward significant mathematical goals. The instructional decisions made by teachers—such as how
and when to review prerequisite material, how to revisit a difficult concept, or how to adapt tasks for students
who are struggling or for those who need enrichment—are based on inferences about what students know and
what they need to learn. Assessment is a primary source of the evidence on which these inferences are based,
and the decisions that teachers make will be only as good as that evidence.

Assessment should reflect the mathematics that all students need to know and be able to do, and it should focus on
students' understanding as well as their procedural skills. Teachers need to have a clear sense of what is to be
taught and learned, and assessment should be aligned with their instructional goals. By providing information
about students' individual and collective progress toward the goals, assessment can help ensure that everyone
moves productively in the right direction.

To make effective decisions, teachers should look for convergence of evidence from different sources. Formal
assessments provide only one viewpoint on what students can do in a very particular situation—often working
individually on paper-and-pencil tasks, with limited time to complete the tasks. Overreliance on such
assessments may give an incomplete and perhaps distorted picture of students' performance. Because different
students show what they know and can do in different ways, assessments should allow for multiple
approaches, thus giving a well-rounded picture and allowing each student to show his or her best strengths.

Many assessment techniques can be used by mathematics teachers, including open-ended questions,
constructed-response tasks, selected-response items, performance tasks, observations, conversations, journals,
and portfolios. These methods can all be appropriate for classroom assessment, but some may apply more
readily to particular goals. For example, quizzes using simple constructed-response or selected-response items
may indicate whether students can apply procedures. » Constructed-response or performance tasks may better
illuminate students' capacity to apply mathematics in complex or new situations. Observations and
conversations in the classroom can provide insights into students' thinking, and teachers can monitor changes
in students' thinking and reasoning over time with reflective journals and portfolios.

When teachers are selecting assessment methods, the age, experience, and special needs of students should be
considered. Teachers must ensure that all students have an opportunity to demonstrate clearly and completely
what they know and can do. For example, teachers should use English-enhancing and bilingual techniques to
support students who are learning English.

When done well, assessment that helps teachers make decisions about the content or form of instruction
(often called formative assessment) can also be used to judge students' attainment (summative assessment).
The same sources of evidence can be assembled to build a picture of individual students' progress toward the
goals of instruction. To maximize the instructional value of assessment, teachers need to move beyond a
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superficial "right or wrong" analysis of tasks to a focus on how students are thinking about the tasks. Efforts
should be made to identify valuable student insights on which further progress can be based rather than to
concentrate solely on errors or misconceptions. Although less straightforward than averaging scores on
quizzes, assembling evidence from a variety of sources is more likely to yield an accurate picture of what each
student knows and is able to do.

Whether the focus is on formative assessment aimed at guiding instruction or on summative assessment of
students' progress, teachers' knowledge is paramount in collecting useful information and drawing valid
inferences. Teachers must understand their mathematical goals deeply, they must understand how their
students may be thinking about mathematics, they must have a good grasp of possible means of assessing
students' knowledge, and they must be skilled in interpreting assessment information from multiple sources.
For teachers to attain the necessary knowledge, assessment must become a major focus in teacher preparation
and professional development.
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The Technology Principle

Technology is essential in teaching and learning mathematics; it influences the mathematics that is taught and
enhances students'learning.

Electronic technologies—calculators and computers—are essential tools for teaching, learning, and doing
mathematics. They furnish visual images of mathematical ideas, they facilitate organizing and analyzing data,
and they compute efficiently and accurately. They can support investigation by students in every area of
mathematics, including geometry, statistics, algebra, measurement, and number. When technological tools are
available, students can focus on decision making, reflection, reasoning, and problem solving. »

Students can learn more mathematics more deeply with the appropriate use of technology (Dunham and Dick
1994; Sheets 1993; Boers-van Oosterum 1990; Rojano 1996; Groves 1994). Technology should not be used
as a replacement for basic understandings and intuitions; rather, it can and should be used to foster those
understandings and intuitions. In mathematics-instruction programs, technology should be used widely and
responsibly, with the goal of enriching students' learning of mathematics.

The existence, versatility, and power of technology make it possible and necessary to reexamine what
mathematics students should learn as well as how they can best learn it. In the mathematics classrooms
envisioned in Principles and Standards, every student has access to technology to facilitate his or her
mathematics learning under the guidance of a skillful teacher.

Technology enhances mathematics learning.

Technology can help students learn mathematics. For example, with calculators and computers students can
examine more examples or representational forms than are feasible by hand, so they can make and explore
conjectures easily. The graphic power of technological tools affords access to visual models that are powerful
but that many students are unable or unwilling to generate independently. The computational capacity of
technological tools extends the range of problems accessible to students and also enables them to execute
routine procedures quickly and accurately, thus allowing more time for conceptualizing and modeling.

Students' engagement with, and ownership of, abstract mathematical ideas can be fostered through
technology. Technology enriches the range and quality of investigations by providing a means of viewing
mathematical ideas from multiple perspectives. Students' learning is assisted by feedback, which technology
can supply: drag a node in a Dynamic Geometry® environment, and the shape on the screen changes; change
the defining rules for a spreadsheet, and watch as dependent values are modified. Technology also provides a
focus as students discuss with one another and with their teacher the objects on the screen and the effects of
the various dynamic transformations that technology allows.

Technology offers teachers options for adapting instruction to special student needs. Students who are easily
distracted may focus more intently on computer tasks, and those who have organizational difficulties may
benefit from the constraints imposed by a computer environment. Students who have trouble with basic
procedures can develop and demonstrate other mathematical understandings, which in turn can eventually
help them learn the procedures. The possibilities for engaging students with physical challenges in
mathematics are dramatically increased with special technologies.
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Technology supports effective mathematics teaching.

The effective use of technology in the mathematics classroom depends on the teacher. Technology is not a
panacea. As with any teaching tool, it can be used well or poorly. Teachers should use technology to »
enhance their students' learning opportunities by selecting or creating mathematical tasks that take advantage
of what technology can do efficiently and well—graphing, visualizing, and computing. For example, teachers
can use simulations to give students experience with problem situations that are difficult to create without
technology, or they can use data and resources from the Internet and the World Wide Web to design student
tasks. Spreadsheets, dynamic geometry software, and computer microworlds are also useful tools for posing
worthwhile problems.

Technology does not replace the mathematics teacher. When students are using technological tools, they
often spend time working in ways that appear somewhat independent of the teacher, but this impression is
misleading. The teacher plays several important roles in a technology-rich classroom, making decisions that
affect students' learning in important ways. Initially, the teacher must decide if, when, and how technology
will be used. As students use calculators or computers in the classroom, the teacher has an opportunity to
observe the students and to focus on their thinking. As students work with technology, they may show ways
of thinking about mathematics that are otherwise often difficult to observe. Thus, technology aids in
assessment, allowing teachers to examine the processes used by students in their mathematical investigations
as well as the results, thus enriching the information available for teachers to use in making instructional
decisions.

Technology influences what mathematics is taught.

Technology not only influences how mathematics is taught and learned but also affects what is taught and
when a topic appears in the curriculum. With technology at hand, young children can explore and solve
problems involving large numbers, or they can investigate characteristics of shapes using dynamic geometry
software. Elementary school students can organize and analyze large sets of data. Middle-grades students can
study linear relationships and the ideas of slope and uniform change with computer representations and by
performing physical experiments with calculator-based-laboratory systems. High school students can use
simulations to study sample distributions, and they can work with computer algebra systems that efficiently
perform most of the symbolic manipulation that was the focus of traditional high school mathematics
programs. The study of algebra need not be limited to simple situations in which symbolic manipulation is
relatively straightforward. Using technological tools, students can reason about more-general issues, such as
parameter changes, and they can model and solve complex problems that were heretofore inaccessible to
them. Technology also blurs some of the artificial separations among topics in algebra, geometry, and data
analysis by allowing students to use ideas from one area of mathematics to better understand another area of
mathematics.

Technology can help teachers connect the development of skills and procedures to the more general
development of mathematical understanding. As some skills that were once considered essential are rendered
less necessary by technological tools, students can be asked to work at higher levels of generalization or
abstraction. Work with virtual manipulatives (computer simulations of physical manipulatives) or with Logo
can allow young children to extend physical experience and » to develop an initial understanding of
sophisticated ideas like the use of algorithms. Dynamic geometry software can allow experimentation with
families of geometric objects, with an explicit focus on geometric transformations. Similarly, graphing utilities
facilitate the exploration of characteristics of classes of functions. Because of technology, many topics in
discrete mathematics take on new importance in the contemporary mathematics classroom; the boundaries of
the mathematical landscape are being transformed.






Early Childhood Mathematics: Promoting Good Beginnings

A joint position statement of the National Association for the Education of Young
Children (NAEYC) and the National Council for Teachers of Mathematics (NCTM)
Adopted in 2002

Position

The National Council of Teachers of Mathematics (NCTM) and the National
Association for the Education of Young Children (NAEYC) affirm that high-
quality, challenging, and accessible mathematics education for 3- to 6-year-old
children is a vital foundation for future mathematics learning. In every early
childhood setting, children should experience effective, research-based
curriculum and teaching practices. Such high-quality classroom practice requires
policies, organizational supports, and adequate resources that enable teachers to
do this challenging and important work.

The challenges

Throughout the early years of life, children notice and explore mathematical
dimensions of their world. They compare quantities, find patterns, navigate in
space, and grapple with real problems such as balancing a tall block building or
sharing a bowl of crackers fairly with a playmate. Mathematics helps children
make sense of their world outside of school and helps them construct a solid
foundation for success in school. In elementary and middle school, children
need mathematical understanding and skills not only in math courses but also in
science, social studies, and other subjects. In high school, students need
mathematical proficiency to succeed in course work that provides a gateway to
technological literacy and higher education [1-4]. Once out of school, all adults
need a broad range of basic mathematical understanding to make informed
decisions in their jobs, households, communities, and civic lives.

Besides ensuring a sound mathematical foundation for all members of our
society, the nation also needs to prepare increasing numbers of young people for
work that requires a higher proficiency level [5, 6]. The National Commission
on Mathematics and Science Teaching for the 21st Century (known as the Glenn
Commission) asks this question: “As our children move toward the day when
their decisions will be the ones shaping a new America, will they be equipped
with the mathematical and scientific tools needed to meet those challenges and
capitalize on those opportunities?” [7, p. 6]

Since the 1970s a series of assessments of U.S. students’ performance has
revealed an overall level of mathematical proficiency well below what is desired
and needed [5, 8, 9]. In recent years NCTM and others have addressed these





challenges with new standards and other resources to improve mathematics
education, and progress has been made at the elementary and middle school
levels—especially in schools that have instituted reforms [e.g., 10-12]. Yet
achievement in mathematics and other areas varies widely from state to state
[13] and from school district to school district. There are many encouraging
indicators of success but also areas of continuing concern. In mathematics as in
literacy, children who live in poverty and who are members of linguistic and
ethnic minority groups demonstrate significantly lower levels of achievement
[14-17].

If progress in improving the mathematics proficiency of Americans is to
continue, much greater attention must be given to ear/y mathematics
experiences. Such increased awareness and effort recently have occurred with
respect to early foundations of literacy. Similarly, increased energy, time, and
wide-scale commitment to the early years will generate significant progress in
mathematics learning.

The opportunity is clear: Millions of young children are in child care or other
early education settings where they can have significant early mathematical
experiences. Accumulating research on children’s capacities and learning in the
first six years of life confirms that early experiences have long-lasting outcomes
[14, 18]. Although our knowledge is still far from complete, we now have a
fuller picture of the mathematics young children are able to acquire and the
practices to promote their understanding. This knowledge, however, is not yet in
the hands of most early childhood teachers in a form to effectively guide their
teaching. It is not surprising then that a great many early childhood programs
have a considerable distance to go to achieve high-quality mathematics
education for children age 3-6.

In 2000, with the growing evidence that the early years significantly affect
mathematics learning and attitudes, NCTM for the first time included the
prekindergarten year in its Principles and Standards for School Mathematics
(PSSM) [19]. Guided by six overarching principles—regarding equity,
curriculum, teaching, learning, assessment, and technology—PSSM describes
for each mathematics content and process area what children should be able to
do from prekindergarten through second grade.

NCTM PRINCIPLES FOR SCHOOL MATHEMATICS

Equity: Excellence in mathematics education requires equally high
expectations and strong support for all students.

Curriculum: A curriculum is more than a collection of activities; it must
be coherent, focused on important mathematics, and well
articulated across the grades.





Teaching: Effective mathematics teaching requires understanding of
what students know and need to learn and then challenging
and supporting them to learn it well.

Learning: Students must learn mathematics with understanding,
actively building new knowledge from experience and prior
knowledge.

Assessment: Assessment should support the learning of important

mathematics and furnish useful information to both teachers
and students.

Technology: Technology is essential to teaching and learning
mathematics; it influences the mathematics that is taught
and enhances students’ learning.

Note: These principles, are relevant across all grade levels, including early childhood.

The present statement focuses on children over 3, in large part because the
knowledge base on mathematical learning is more robust for this age group.
Available evidence, however, indicates that children under 3 enjoy and benefit
from various kinds of mathematical explorations and experiences. With respect
to mathematics education beyond age 6, the recommendations on classroom
practice presented here remain relevant. Further, closely connecting curriculum
and teaching for children age 3—6 with what is done with students over 6 is
essential to achieve the seamless mathematics education that children need.

Recognition of the importance of good beginnings, shared by NCTM and
NAEYC, underlies this joint position statement. The statement describes what
constitutes high-quality mathematics education for children 3—6 and what is
necessary to achieve such quality. To help achieve this goal the position
statement sets forth 10 research-based, essential recommendations to guide
classroom' practice, as well as four recommendations for policies, systems
changes, and other actions needed to support these practices.

RECOMMENDATIONS

! Classroom refers to any group setting for 3- to 6-year-olds (e.g., child care program, family
child care, preschool, or public school classroom).





In high-quality mathematics education for 3- to 6-year-old children,
teachers and other key professionals should

s

10.

enhance children’s natural interest in mathematics and their disposition to use it to make
sense of their physical and social worlds

build on children’s experience and knowledge, including their family, linguistic, cultural,
and community backgrounds; their individual approaches to learning; and their informal
knowledge

base mathematics curriculum and teaching practices on knowledge of young children’s
cognitive, linguistic, physical, and social-emotional development

use curriculum and teaching practices that strengthen children’s problem-solving and
reasoning processes as well as representing, communicating, and connecting
mathematical ideas

ensure that the curriculum is coherent and compatible with known relationships and
sequences of important mathematical ideas

provide for children’s deep and sustained interaction with key mathematical ideas
integrate mathematics with other activities and other activities with mathematics
provide ample time, materials, and teacher support for children to engage in play, a
context in which they explore and manipulate mathematical ideas with keen interest
actively introduce mathematical concepts, methods, and language through a range of
appropriate experiences and teaching strategies

support children’s learning by thoughtfully and continually assessing all children's
mathematical knowledge, skills, and strategies.

To support high-quality mathematics education, institutions, program
developers, and policymakers should

create more effective early childhood teacher preparation and continuing professional
development

use collaborative processes to develop well-aligned systems of appropriate high-quality
standards, curriculum, and assessment

design institutional structures and policies that support teachers’ ongoing learning,
teamwork, and planning

provide resources necessary to overcome the barriers to young children’s mathematical
proficiency at the classroom, community, institutional, and system-wide levels.






Within the classroom

To achieve high-quality mathematics education for 3- to 6-year-old
children, teachers’ and other key professionals should

1. Enhance children’s natural interest in mathematics and their
disposition to use it to make sense of their physical and social worlds.

Young children show a natural interest in and enjoyment of mathematics.
Research evidence indicates that long before entering school children
spontaneously explore and use mathematics—at least the intuitive beginnings—
and their mathematical knowledge can be quite complex and sophisticated [20].
In play and daily activities, children often explore mathematical ideas and
processes; for example, they sort and classify, compare quantities, and notice
shapes and patterns [21-27].

Mathematics helps children make sense of the physical and social worlds around
them, and children are naturally inclined to use mathematics in this way (“He
has more than I do!” “That won’t fit in there—it’s too big”). By capitalizing on
such moments and by carefully planning a variety of experiences with
mathematical ideas in mind, teachers cultivate and extend children’s
mathematical sense and interest.

Because young children’s experiences fundamentally shape their attitude toward
mathematics, an engaging and encouraging climate for children’s early
encounters with mathematics is important [19]. It is vital for young children to
develop confidence in their ability to understand and use mathematics—in other
words, to see mathematics as within their reach. In addition, positive
experiences with using mathematics to solve problems help children to develop
dispositions such as curiosity, imagination, flexibility, inventiveness, and
persistence that contribute to their future success in and out of school [28].

2. Build on children’s experience and knowledge, including their family,
linguistic, cultural, and community backgrounds; their individual
approaches to learning; and their informal knowledge.

Recognizing and building on children’s individual experiences and knowledge
are central to effective early childhood mathematics education [e.g., 20, 22, 29,
30]. While striking similarities are evident in the mathematical issues that
interest children of different backgrounds [31], it is also true that young children
have varying cultural, linguistic, home, and community experiences on which to
build mathematics learning [16, 32]. For example, number naming is regular in
Asian languages such as Korean (the Korean word for “eleven” is ship ill, or
“ten one”), while English uses the irregular word eleven. This difference appears

? Teachers refers to adults who care for and educate groups of young children.





to make it easier for Korean children to learn or construct certain numerical
concepts [33, 34]. To achieve equity and educational effectiveness, teachers
must know as much as they can about such differences and work to build
bridges between children’s varying experiences and new learning [35-37].

In mathematics, as in any knowledge domain, learners benefit from having a
variety of ways to understand a given concept [5, 14]. Building on children’s
individual strengths and learning styles makes mathematics curriculum and
instruction more effective. For example, some children learn especially well
when instructional materials and strategies use geometry to convey number
concepts [38].

Children’s confidence, competence, and interest in mathematics flourish when
new experiences are meaningful and connected with their prior knowledge and
experience [19, 39]. At first, young children’s understanding of a mathematical
concept is only intuitive. Lack of explicit concepts sometimes prevents the child
from making full use of prior knowledge and connecting it to school
mathematics. Therefore, teachers need to find out what young children already
understand and help them begin to understand these things mathematically.
From ages 3 through 6, children need many experiences that call on them to
relate their knowledge to the vocabulary and conceptual frameworks of
mathematics—in other words, to “mathematize” what they intuitively grasp.
Toward this end, effective early childhood programs provide many such
opportunities for children to represent, reinvent, reorganize, quantify, abstract,
generalize, and refine that which they grasp at an experiential or intuitive level
[28].

3. Base mathematics curriculum and teaching practices on knowledge of
young children’s cognitive, linguistic, physical, and social-emotional
development.

All decisions regarding mathematics curriculum and teaching practices should
be grounded in knowledge of children’s development and learning across all
interrelated areas—cognitive, linguistic, physical, and social-emotional. First,
teachers need broad knowledge of children’s cognitive development—concept
development, reasoning, and problem solving, for instance—as well as their
acquisition of particular mathematical skills and concepts. Although children
display mathematical ideas at early ages [e.g., 40—43] their ideas are often very
different from those of adults [e.g., 26, 44]. For example, young children tend to
believe that a long line of pennies has more coins than a shorter line with the
same number.

Beyond cognitive development, teachers need to be familiar with young
children’s social, emotional, and motor development, all of which are relevant to
mathematical development. To determine which puzzles and manipulative
materials are helpful to support mathematical learning, for instance, teachers
combine their knowledge of children’s cognition with the knowledge of fine-





motor development [45]. In deciding whether to let a 4-year-old struggle with a
particular mathematical problem or to offer a clue, the teacher draws on more
than an understanding of the cognitive demands involved. Important too are the
teacher’s understanding of young children’s emotional development and her
sensitivity to the individual child’s frustration tolerance and persistence [45, 46].

For some mathematical topics, researchers have identified a developmental
continuum or learning path—a sequence indicating how particular concepts and
skills build on others [44, 47, 48]. Snapshots taken from a few such sequences
are given in the accompanying chart.

Research-based generalizations about what many children in a given grade or
age range can do or understand are key in shaping curriculum and instruction,
although they are only a starting point. Even with comparable learning
opportunities, some children will grasp a concept earlier and others somewhat
later. Expecting and planning for such individual variation are always important.

With the enormous variability in young children’s development, neither
policymakers nor teachers should set a fixed timeline for children to reach each
specific learning objective [49]. In addition to the risk of misclassifying
individual children, highly specific timetables for skill acquisition pose another
serious threat, especially when accountability pressures are intense. They tend to
focus teachers’ attention on getting children to perform narrowly defined skills
by a specified time, rather than on laying the conceptual groundwork that will
serve children well in the long run. Such prescriptions often lead to superficial
teaching and rote learning at the expense of real understanding. Under these
conditions, children may develop only a shaky foundation for further
mathematics learning [50-52].

4. Use curriculum and teaching practices that strengthen children’s
problem-solving and reasoning processes as well as representing,
communicating, and connecting mathematical ideas.

Problem solving and reasoning are the heart of mathematics. Teaching that
promotes proficiency in these and other mathematical processes is consistent
with national reports on mathematics education [5, 19, 53] and
recommendations for early childhood practice [14, 46]. While content represents
the what of early childhood mathematics education, the processes—problem
solving, reasoning, communication, connections, and representation—make it
possible for children to acquire content knowledge [19]. These processes
develop over time and when supported by well-designed opportunities to learn.

Children’s development and use of these processes are among the most long-
lasting and important achievements of mathematics education. Experiences and
intuitive ideas become truly mathematical as the children reflect on them,
represent them in various ways, and connect them to other ideas [19, 47].





The process of making connections deserves special attention. When children
connect number to geometry (for example, by counting the sides of shapes,
using arrays to understand number combinations, or measuring the length of
their classroom), they strengthen concepts from both areas and build knowledge
and beliefs about mathematics as a coherent system [19, 47]. Similarly, helping
children connect mathematics to other subjects, such as science, develops
knowledge of both subjects as well as knowledge of the wide applicability of
mathematics. Finally and critically, teaching concepts and skills in a connected,
integrated fashion tends to be particularly effective not only in the early
childhood years [14, 23] but also in future learning [5, 54].

5. Ensure that the curriculum is coherent and compatible with known
relationships and sequences of important mathematical ideas.

In developing early mathematics curriculum, teachers need to be alert to
children’s experiences, ideas, and creations [55, 56]. To create coherence and
power in the curriculum, however, teachers also must stay focused on the “big
ideas” of mathematics and on the connections and sequences among those ideas
[23, 57].

The big ideas or vital understandings in early childhood mathematics are those
that are mathematically central, accessible to children at their present level of
understanding, and generative of future learning [28]. Research and expert
practice indicate that certain concepts and skills are both challenging and
accessible to young children [19]. National professional standards outline core
ideas in each of five major content areas: number and operations, geometry,
measurement, algebra (including patterns), and data analysis [19]. For example,
the idea that the same pattern can describe different situations is a “big idea”
within the content area of algebra and patterning.

These content areas and their related big ideas, however, are just a starting point.
Where does one begin to build understanding of an idea such as “counting” or
“symmetry,” and where does one take this understanding over the early years of
school? Articulating goals and standards for young children as a developmental
or learning continuum is a particularly useful strategy in ensuring engagement
with and mastery of important mathematical ideas [49]. In the key areas of
mathematics, researchers have at least begun to map out trajectories or paths of
learning—that is, the sequence in which young children develop mathematical
understanding and skills [21, 58, 59]. The accompanying chart provides brief examples
of learning paths in each content area and a few teaching strategies that promote
children’s progress along these paths. Information about such learning paths can
support developmentally appropriate teaching, illuminating various avenues to
understanding and guiding teachers in providing activities appropriate for
children as individuals and as a group.





6. Provide for children’s deep and sustained interaction with key
mathematical ideas.

In many early childhood programs, mathematics makes only fleeting, random
appearances. Other programs give mathematics adequate time in the curriculum
but attempt to cover so many mathematical topics that the result is superficial
and uninteresting to children. In a more effective third alternative, children
encounter concepts in depth and in a logical sequence. Such depth and
coherence allow children to develop, construct, test, and reflect on their
mathematical understandings [10, 23, 59, 60]. This alternative also enhances
teachers’ opportunities to determine gaps in children’s understanding and to take
time to address these.

Because curriculum depth and coherence are important, unplanned experiences
with mathematics are clearly not enough. Effective programs also include
intentionally organized learning experiences that build children’s understanding
over time. Thus, early childhood educators need to plan for children’s in-depth
involvement with mathematical ideas, including helping families extend and
develop these ideas outside of school.

Depth is best achieved when the program focuses on a number of key content
areas rather than trying to cover every topic or skill with equal weight. As
articulated in professional standards, researchers have identified number and
operations, geometry, and measurement as areas particularly important for 3- to
6-year-olds [19]. These play an especially significant role in building the
foundation for mathematics learning [47]. For this reason, researchers
recommend that algebraic thinking and data analysis/probability receive
somewhat less emphasis in the early years. The beginnings of ideas in these two
areas, however, should be woven into the curriculum where they fit most
naturally and seem most likely to promote understanding of the other topic areas
[19]. Within this second tier of content areas, patterning (a component of
algebra) merits special mention because it is accessible and interesting to young
children, grows to undergird all algebraic thinking, and supports the
development of number, spatial sense, and other conceptual areas.

7. Integrate mathematics with other activities and other activities with
mathematics.

Young children do not perceive their world as if it were divided into separate
cubbyholes such as “mathematics” or “literacy” [61]. Likewise, effective
practice does not limit mathematics to one specified period or time of day.
Rather, early childhood teachers help children develop mathematical knowledge
throughout the day and across the curriculum. Children’s everyday activities and
routines can be used to introduce and develop important mathematical ideas [55,
59, 60, 62—67]. For example, when children are lining up, teachers can build in
many opportunities to develop an understanding of mathematics. Children
wearing something red can be asked to get in line first, those wearing blue to get
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in line second, and so on. Or children wearing both something red and sneakers
can be asked to head up the line. Such opportunities to build important
mathematical vocabulary and concepts abound in any classroom, and the alert
teacher takes full advantage of them.

Also important is weaving mathematics into children’s experiences with
literature, language, science, social studies, art, movement, music, and all

parts of the classroom environment. For example, there are books with
mathematical concepts in the reading corner, and clipboards and wall charts are
placed where children are engaged in science observation and recording (e.g.,
measuring and charting the weekly growth of plants) [65, 66, 68—71].

Projects also reach across subject-matter boundaries. Extended investigations
offer children excellent opportunities to apply mathematics as well as to develop
independence, persistence, and flexibility in making sense of real-life problems
[19]. When children pursue a project or investigation, they encounter many
mathematical problems and questions. With teacher guidance, children think
about how to gather and record information and develop representations to help
them in understanding and using the information and communicating their work
to others [19, 72].

Another rationale for integrating mathematics throughout the day lies in easing
competition for time in an increasingly crowded curriculum. Heightened
attention to literacy is vital but can make it difficult for teachers to give
mathematics and other areas their due. With a strong interdisciplinary
curriculum, teachers can still focus on one area at times but also find ways to
promote children’s competence in literacy, mathematics, and other subjects
within integrated learning experiences [73].

An important final note: As valuable as integration is within early childhood
curriculum, it is not an end in itself. Teachers should ensure that the
mathematics experiences woven throughout the curriculum follow logical
sequences, allow depth and focus, and help children move forward in knowledge
and skills. The curriculum should not become, in the name of integration, a grab
bag of any mathematics-related experiences that seem to relate to a theme or
project. Rather, concepts should be developed in a coherent, planful manner.

8. Provide ample time, materials, and teacher support for children to
engage in play, a context in which they explore and manipulate
mathematical ideas with keen interest.

Children become intensely engaged in play. Pursuing their own purposes, they
tend to tackle problems that are challenging enough to be engrossing yet not
totally beyond their capacities. Sticking with a problem—puzzling over it and
approaching it in various ways—can lead to powerful learning. In addition,
when several children grapple with the same problem, they often come up with
different approaches, discuss, and learn from one another [74, 75]. These aspects
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of play tend to prompt and promote thinking and learning in mathematics and in
other areas.

Play does not guarantee mathematical development, but it offers rich
possibilities. Significant benefits are more likely when teachers follow up by
engaging children in reflecting on and representing the mathematical ideas that
have emerged in their play. Teachers enhance children’s mathematics learning
when they ask questions that provoke clarifications, extensions, and
development of new understandings [19].

Block building offers one example of play’s value for mathematical learning. As
children build with blocks, they constantly accumulate experiences with the
ways in which objects can be related, and these experiences become the
foundation for a multitude of mathematical concepts—far beyond simply sorting
and seriating. Classic unit blocks and other construction materials such as
connecting blocks give children entry into a world where objects have
predictable similarities and relationships [66, 76]. With these materials, children
reproduce objects and structures from their daily lives and create abstract
designs by manipulating pattern, symmetry, and other elements [77]. Children
perceive geometric notions inherent in the blocks (such as two square blocks as
the equivalent of one rectangular unit block) and the structures they build with
them (such as symmetric buildings with parallel sides). Over time, children can
be guided from an intuitive to a more explicit conceptual understanding of these
ideas [66].

A similar progression from intuitive to explicit knowledge takes place in other
kinds of play. Accordingly, early childhood programs should furnish materials
and sustained periods of time that allow children to learn mathematics through
playful activities that encourage counting, measuring, constructing with blocks,
playing board and card games, and engaging in dramatic play, music, and art
[19, 64].

Finally, the teacher can observe play to learn more about children’s development
and interests and use this knowledge to inform curriculum and instruction. With
teacher guidance, an individual child’s play interest can develop into a
classroom-wide, extended investigation or project that includes rich
mathematical learning [78—82]. In classrooms in which teachers are alert to all
these possibilities, children's play continually stimulates and enriches
mathematical explorations and learning.

9. Actively introduce mathematical concepts, methods, and language
through a range of appropriate experiences and teaching strategies.

A central theme of this position statement is that early childhood curriculum
needs to go beyond sporadic, hit-or-miss mathematics. In effective programs,
teachers make judicious use of a variety of approaches, strategies, and materials
to support children’s interest and ability in mathematics.
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Besides embedding significant mathematics learning in play, classroom routines,
and learning experiences across the curriculum, an effective early mathematics
program also provides carefully planned experiences that focus children’s
attention on a particular mathematical idea or set of related ideas. Helping
children name such ideas as horizontal or even and odd as they find and create
many examples of these categories provides children with a means to connect
and refer to their just-emerging ideas [35, 37]. Such concepts can be introduced
and explored in large and small group activities and learning centers. Small
groups are particularly well suited to focusing children’s attention on an idea.
Moreover, in this setting the teacher is able to observe what each child does and
does not understand and engage each child in the learning experience at his own
level.

In planning for new investigations and activities, teachers should think of ways
to engage children in revisiting concepts they have previously explored. Such
experiences enable children to forge links between previously encountered
mathematical ideas and new applications [19].

Even the way that teachers introduce and modify games can promote important
mathematical concepts and provide opportunities for children to practice skills
[55, 57]. For example, teachers can modify any simple board game in which
players move along a path to make the game more mathematically powerful and
more appropriate for children of differing developmental levels [55, 83].

Use of materials also requires intentional planning and involvement on the
teacher’s part. Computer technology is a good example [84]. Teachers need to
intentionally select and use research-based computer tools that complement and
expand what can be done with other media [59]. As with other instructional
materials, choosing software and determining how best to incorporate computer
use in the day-to-day curriculum requires thoughtful, informed decisionmaking
in order for children’s learning experiences to be rich and productive.

In short, mathematics is too important to be left to chance, and yet it must also
be connected to children’s lives. In making all of these choices, effective early
childhood teachers build on children’s informal mathematical knowledge and
experiences, always taking children’s cultural background and language into
consideration [23].

10. Support children’s learning by thoughtfully and continually assessing
all children's mathematical knowledge, skills, and strategies.

Assessment is crucial to effective teaching [87]. Early childhood mathematics
assessment is most useful when it aims to help young children by identifying
their unique strengths and needs so as to inform teacher planning. Beginning
with careful observation, assessment uses multiple sources of information
gathered systematically over time—for example, a classroom book documenting
the graphs made by children over several weeks. Mathematics assessment
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should follow widely accepted principles for varied and authentic early
childhood assessment [87]. For instance, the teacher needs to use multiple
assessment approaches to find out what each child understands—and may
misunderstand. Child observation, documentation of children's talk, interviews,
collections of children's work over time, and the use of open-ended questions
and appropriate performance assessments to illuminate children's thinking are
positive approaches to assessing mathematical strengths and needs [88, 89].

Careful assessment is especially important when planning for ethnically,
culturally, and linguistically diverse young children and for children with special
needs or disabilities. Effective teachers use information and insights gathered
from assessment to plan and adapt teaching and curriculum. They recognize that
even young children invent their own mathematical ideas and strategies and that
children's ideas can be quite different from those of adults [44]. They interpret
what the child is doing and thinking, and they attempt to see the situation from
the child's point of view. With this basis in thoughtful assessment, teachers are
able to make informed decisions about what the child might be able to learn
from new experiences.

Reliance on a single group-administered test to document 3- to 6-year-old
children’s mathematical competence is counter to expert recommendations on
assessment of young children [87, 90-93]. Educators must take care that
assessment does not narrow the curriculum and inappropriately label children. If
assessment results exclude some children from challenging learning activities,
they undercut educational equity. Teachers and education policymakers need to
stay in control of the assessment process, ensuring that it helps build
mathematical competence and confidence. Well-conceived, well-implemented,
continuous assessment is an indispensable tool in facilitating all children's
engagement and success in mathematics.

Beyond the classroom

To support excellent early mathematics education, institutions,
program developers, and policymakers should

1. Create more effective early childhood teacher preparation and
continuing professional development.

Improving early childhood teacher preparation and ongoing professional
development is an urgent priority. In mathematics, as in literacy and other areas,
the challenges are formidable, but research-based solutions are available [14,
94-97]. To support children’s mathematical proficiency, every early childhood
teacher’s professional preparation should include these connected components:
(1) knowledge of the mathematical content and concepts most relevant for
young children—including in-depth understanding of what children are learning
now and how today’s learning points toward the horizons of later learning [5];
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(2) knowledge of young children’s learning and development in all areas—
including but not limited to cognitive development—and knowledge of the
issues and topics that may engage children at different points in their
development; (3) knowledge of effective ways of teaching mathematics to all
young learners; (4) knowledge and skill in observing and documenting young
children’s mathematical activities and understanding; and (5) knowledge of
resources and tools that promote mathematical competence and enjoyment [98].

Essential as this knowledge is, it can be brought to life only when teachers
themselves have positive attitudes about mathematics. Lack of appropriate
preparation may cause both preservice and experienced teachers to fail to see
mathematics as a priority for young children and to lack confidence in their
ability to teach mathematics effectively [99]. Thus, both preservice education
and continuing professional development experiences need to place greater
emphasis on encouraging teachers’ own enjoyment and confidence, building
positive mathematical attitudes and dispositions.

Even graduates of four-year early childhood programs with state licensure
usually lack adequate preparation in mathematics. State legislatures often
address their concern over teachers’ weak background in mathematics by simply
increasing the number of required mathematics courses needed for teacher
licensure. This remedy lacks research support [5, 94]. Credit hours or yearly
training requirements do little or nothing unless the content and delivery of
professional development are designed to produce desired outcomes for teachers
and children [95].

Teachers of young children should learn the mathematics content that is directly
relevant to their professional role. But content alone is not enough. Effective
professional programs weave together mathematics content, pedagogy, and
knowledge of child development and family relationships [100]. When high-
quality, well-supervised field work is integrated throughout a training program,
early childhood teachers can apply their knowledge in realistic contexts. Courses
or inservice training should be designed to help teachers develop a deep
understanding of the mathematics they will teach and the habits of mind of a
mathematical thinker. Courses, practicum experiences, and other training should
strengthen teachers’ ability to ask young children the kinds of questions that
stimulate mathematical thinking. Effective professional development, whether
preservice or inservice, should also model the kind of flexible, interactive
teaching styles that work well with children [94].

Preservice and inservice professional development presents somewhat differing
challenges. In preservice education, the major challenge is to build a sound,
well-integrated knowledge base about mathematics, young children’s
development and learning, and classroom practices [5]. Inservice training shares
this challenge but also carries risks of superficiality and fragmentation.
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To avoid these risks, inservice professional development needs to move beyond
the one-time workshop to deeper exploration of key mathematical topics as they
connect with young children’s thinking and with classroom practices. Inservice
professional development in mathematics appears to have the greatest impact on
teacher learning if it incorporates six features: teacher networking or study
groups; sustained, intensive programs; collective participation of staff who work
in similar settings; content focused both on what and how to teach; active
learning techniques; and professional development as part of a coherent program
of teacher learning [5, 102]. Innovative and effective professional development
models may use a variety of research-based approaches. In addition, classroom-
based inquiry, team teaching by mathematics and early childhood education
specialists, discussion of case studies, and analysis of young children’s work
samples tend to strengthen teachers’ confidence and engagement in early
childhood mathematics [5, 99, 101, 102].

Delivering this kind of ongoing professional development requires a variety of
innovative strategies. For early childhood staff living in isolated communities or
lacking knowledgeable trainers, distance learning with local facilitators is a
promising option. Literacy initiatives are increasingly using itinerant or school-
wide specialists; similarly, mathematics education specialists could offer
resources to a number of early childhood programs. Partnerships between higher
education institutions and local early childhood programs can help provide this
support. Finally, school-district-sponsored professional development activities
that include participants from community child care centers, family child care,
and Head Start programs along with public school kindergarten/primary teachers
would build coherence and continuity for teachers and for children’s
mathematical experiences.

2. Use collaborative processes to develop well-aligned systems of
appropriate high-quality standards, curriculum, and assessment.

In mathematics, as in other domains, the task of developing curriculum and
related goals and assessments has become the responsibility not only of the
classroom teacher but also of other educators and policymakers. State agencies,
school districts, and professional organizations are engaged in standards setting,
defining desired educational and developmental outcomes for children below
kindergarten age [13]. This trend represents an opportunity to improve early
childhood mathematics education but also presents a challenge. The opportunity
is to develop a coherent, developmentally appropriate, and well-aligned system
that offers teachers a framework to guide their work. The challenge, especially
at the preschool and kindergarten levels, is to ensure that such a framework does
not stifle innovation, put children into inappropriate categories, ignore important
individual or cultural differences, or result in narrowed and superficial teaching
that fails to give children a solid foundation of understanding [49].

To avoid these risks, state agencies and others must work together to develop
more coherent systems of standards, curriculum, instruction, and assessment that
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support the development of mathematical proficiency. To build coherence
between preschool and early elementary mathematics, the processes of setting
standards and developing early childhood curriculum and assessment systems
must include the full range of stakeholders. Participants should include not only
public school teachers and administrators but also personnel from center-based
programs and family child care, private and public prekindergarten, and Head
Start, as well as others who serve young children and their families. Families too
should participate as respected partners. Relevant expertise should be sought
from professional associations and other knowledgeable sources.

As in all effective standards-setting efforts, early childhood mathematics
standards should be coupled with an emphasis on children’s opportunities to
learn, not just on expectations for their performance. Standards also should be
accompanied by descriptions of what young children might be expected to
accomplish along a flexible developmental continuum [49]. Standards for early
childhood mathematics should connect meaningfully but not rigidly with
curriculum. Assessment also should align with curriculum and with standards,
following the principles articulated by national groups concerned with
appropriate assessment for young children [90-93].

District- or program-level educators are often responsible for selecting or
developing curriculum. Decisionmakers can be guided by the general criteria for
curriculum adoption articulated in the position statement jointly adopted by
NAEYC and the National Association of Early Childhood Specialists in State
Departments of Education [87]. In addition, decisionmakers should insist that
any mathematics curriculum considered for adoption has been extensively field
tested and evaluated with young children.

3. Design institutional structures and policies that support teachers’ ongoing
learning, teamwork, and planning.

National reports stress the need for teacher planning and collaboration [5, 7,
103, 104], yet few early childhood programs have the structures and supports to
enable these processes to take place regularly. Teachers of young children face
particular challenges in planning mathematics activities. Early childhood
teachers work in diverse settings, and some of these settings pose additional
obstacles to teamwork and collaboration. Many early childhood programs, in or
out of public school settings, have little or no time available for teacher
planning, either individually or in groups. Team meetings and staff development
activities occur infrequently.

The institutional divide between teachers in child care, Head Start, or preschool
programs and those in public kindergarten and primary programs limits the
communication needed for coherent mathematics curriculum. Without
communication opportunities, preschool teachers often do not know what
kindergarten programs expect, and early elementary teachers may have little
idea of the content or pedagogy used in prekindergarten mathematics education.
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New strategies and structures, such as joint inservice programs and classroom
visits, could support these linkages.

In addition, many programs have limited access to specialists who might help
teachers as they try to adopt new approaches to early childhood mathematics.
Administrators need to reexamine their allocation of resources and their
scheduling practices, keeping in mind the value of investing in teacher planning
time.

4. Provide the resources necessary to overcome the barriers to young
children’s mathematical proficiency at the classroom, community,
institutional, and system-wide levels.

A variety of resources, some financial and some less tangible, are needed to
support implementation of this position statement’s recommendations.
Partnerships among the business, philanthropic, and government sectors at the
national, state, and local levels will improve teaching and learning in all
communities, including those that lack equitable access to mathematics
education. Universally available early childhood mathematics education can
occur only in the context of a comprehensive, well-financed system of high-
quality early education, including child care, Head Start, and prekindergarten
programs [105-108]. To support universal mathematical proficiency, access to
developmentally and educationally effective programs of early education,
supported by adequate resources, should be available to all children.

Improvement of early childhood mathematics education also requires substantial
investment in teachers’ professional development. The mathematics knowledge
gap must be bridged with the best tools, including resources for disseminating
models of effective practice, videos showing excellent mathematics pedagogy in
real-life settings, computer-based professional development resources, and other
materials. In addition, resources are needed to support teachers’ involvement in
professional conferences, college courses, summer institutes, and visits to model
sites.

To support effective teaching and learning, mathematics-rich classrooms require
a wide array of materials for young children to explore and manipulate [45, 59,
109]. Equity requires that all programs, not just those serving affluent
communities, have these resources.

Finally, resources are needed to support families as partners in developing their
young children’s mathematical proficiency. The growing national awareness of
families’ central role in literacy development is a good starting point from which
to build awareness of families’ equally important role in mathematical
development [111, 112]. Public awareness campaigns, distribution of materials in
ways similar to the successful Reach Out and Read initiative, computer-linked as
well as school-based meetings for families, Family Math Nights, and take-home
activities such as mathematics games and manipulative materials tailored to the
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ages, interests, languages, and cultures of the children—these are only a few
examples of the many ways in which resources can support families’ engagement
in their young children’s mathematical learning [113, see also the online “Family
Math” materials at www.lhs.berkeley.edu/equals/FMnetwork.htm and other
resources at www.nctm.org/corners/family/index.htm)].

Conclusion

A positive attitude toward mathematics and a strong foundation for mathematics
learning begin in early childhood. These good beginnings reflect all the
characteristics of good early childhood education: deep understanding of
children's development and learning; a strong community of teachers, families,
and children; research-based knowledge of early childhood curriculum and
teaching practices; continuous assessment in the service of children's learning;
and an abiding respect for young children's families, cultures, and communities.

To realize this vision, educators, administrators, policymakers, and families
must work together—raising awareness of the importance of mathematics in
early education, informing others about sound approaches to mathematical
teaching and learning, and developing essential resources to support high-
quality, equitable mathematical experiences for all young children.
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The research base for sketching a picture of children’s mathematical
development varies considerably from one area of mathematics to
another. Outlining a learning path, moreover, does not mean we can
predict with confidence where a child of a given age will be in that
sequence. Developmental variation is the norm, not the exception.
However, children do tend to follow similar sequences, or learning paths,
as they develop. This chart illustrates in each area some things that

Learning Paths and Teaching Strategies in Early Mathematics

Examples of typical achievements of 3- to 6-year-olds and teaching strategies to promote them

many children know and do—early and late in the 3-6 age range. These
are, then, simply two points along the learning path that may have many
steps in between. For each content area, the Sample Teaching Strategies
column shows a few of the many teacher actions that promote learning,
when used within a classroom context that reflects the recommenda-
tions set forth in this position statement. In general, they are helpful
strategies, with minor adaptations, across the age range.

Content Area

Examples of typical knowledge and skills

Sample Teaching Strategies

of 1-3 with a number.

correct number “patterned” collections
(e.g., dominoes) and unpatterned
collections of up to about 6 items.

From Age 3 Age 6
Number and Counts a collection of 1-4 items and Counts and produces (counts out) Models counting of small collections
Operation begins to understand that the last collections up to 100 using groups of 10. and guides children’s counting in every-
counting word tells “how many.” day situations, emphasizing that we use
one counting word for each object:
o O O
“one...two...three...”
Models counting by 10s while making
groups of 10s (e.g., 10, 20, 30 ... or 14,
24, 34...).
Quickly “sees” and labels collections Quickly “sees” and labels with the Gives children a brief glimpse

(a couple of seconds) of a small
collection of items and asks how
many there are.

Adds and subtracts n

onverbally when | Adds or subtracts using counting-based

numbers are very low. For example, strategies such as counting on (adding 3
when one ball and then another are to 5, says “five ..., six, seven, eight”),
put into the box, expects the box to when numbers and totals do not go

contain two balls.

beyond 10.

Tells real-life stories involving numbers
and a problem. Asks “how many”
questions (e.g., How many are left? How
many are there now? How many did they
start with? How many were added?).

Shows children the use of objects,
fingers, counting on, guessing, and
checking to solve problems.






Geometry and
Spatial

Begins to match and name 2-D and 3-
D shapes, first only with same size
and orientation, then shapes that
differ in size and orientation (e.g., a
large triangle sitting on its point with
a small one sitting on its side).

Recognizes and names a variety of 2-D
and 3-D shapes (e.g., quadrilaterals,
trapezoids, rhombi, hexagons, spheres,
cubes) in any orientation.

Describes basic features of shapes (e.g.,
number of sides or angles).

Introduces and labels a wide variety of
shapes (e.g., skinny triangles, fat
rectangles, prisms) that are in a variety
of positions (e.g., a square or a triangle
standing on a corner, a cylinder “stand-
ing up” or horizontal).

Involves children in constructing
shapes and talking about their features.

Uses shapes, separately, to create a
picture.

Describes object locations with
spatial words such as under and
behind and builds simple but meaning-
ful “maps” with toys such as houses,
cars, and trees.

Makes a picture by combining shapes.

Builds, draws, or follows simple maps of
familiar places, such as the classroom or
playground.

Encourages children to make pictures
or models of familiar objects using
shape blocks, paper shapes, or other
materials.

Encourages children to make and talk
about models with blocks and toys.

Challenges children to mark a path
from a table to the wastebasket with
masking tape, then draw a map of the
path, adding pictures of objects
appearing along the path, such as a
table or easel.






Measurement

Recognizes and labels measurable
attributes of objects (I need a long
string; Is this heavy?).

Begins to compare and sort according to
these attributes (more/less, heavy/light;
This block is too short to be the bridge).

Tries out various processes and units for
measurement and begins to notice differ-
ent results of one method or another

(for example, what happens when we don’t
use a standard unit).

Makes use of nonstandard measuring tools
or uses conventional tools such as a cup or
ruler as nonstandard ways (e.qg., It’s three
rulers long).

Uses comparing words to model and
discuss measuring (This book feels
heavier than that block. | wonder if this
block tower is taller than the desk).

Uses and creates situations that draw
children’s attention to the problem of
measuring something with two different
units (e.g., making garden rows “four
shoes” apart, first using a teacher’s shoe
and then a child’s shoe).

Pattern/Algebra

Notices and copies simple repeating
patterns, such as a wall of blocks with
long, short, long, short, long, short,
long. . ..

Notices and discusses patterns in arith-
metic (e.g., adding 1 to any number
results in the next “counting number”).

Encourages, models, and discusses
patterns (e.g., What's missing? Why do
you think that is a pattern? | need a blue
next). Engages children in finding color
and shape patterns in the environment,
number patterns on calendars and
charts (e.g., with the numerals 1-100),
patterns in arithmetic (e.g., recognizing
that when zero is added to a number,
the sum is always that number).

Displaying and
Analyzing Data

Sorts objects and counts and com-
pares the groups formed.

Helps to make simple graphs

(e.g., a pictograph formed as each
child places her own photo in the row
indicating her preferred treat—
pretzels or crackers).

Organizes and displays data through
simple numerical representations such as
bar graphs and counts the number in
each group.

Invites children to sort and organize
collected materials by color, size, shape,
etc. Asks them to compare groups to
find which group has the most.

Uses “not” language to help children
analyze their data (e.g., All of these things
are red and these things are NOT red).

Works with children to make simple
numerical summaries such as tables
and bar graphs, comparing parts of

the data.
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Standards for Grades Pre-K-2

Introduction

During the years from birth to age four, much important mathematical development occurs in young
children. Whether they are cared for by family members during their preschool years or receive care
from persons outside their families, all children need their innate desire for learning to be nurtured and
supported. In kindergarten through grade 2, considerations such as high-quality educational settings
and experiences become paramount. Throughout the early years, the Standards and specific
expectations for mathematics learning recommended here can help parents and educators give children
a solid affective and cognitive foundation in mathematics.

Mathematics for the Youngest Learner

The foundation for children's mathematical development is established in the earliest years.
Mathematics learning builds on the curiosity and enthusiasm of children and grows naturally from
their experiences. Mathematics at this age, if appropriately connected to a child's world, is more than
"getting ready” for school or accelerating them into elementary arithmetic. Appropriate mathematical
experiences challenge young children to explore ideas related to patterns, shapes, numbers, and space
with increasing sophistication.

The principle that all children can learn mathematics applies to all ages. Many mathematics concepts,
at least in their intuitive beginnings, develop before school. For instance, infants spontaneously
recognize and discriminate small numbers of objects (Starkey and Cooper 1980). Before they enter
school, many children possess a substantive informal knowledge of mathematics. They use
mathematical ideas in everyday life and develop mathematical knowledge that can be quite complex
and sophisticated (Baroody 1992; » Clements et al. 1999; Gelman 1994; Ginsburg, Klein, and Starkey
1998). Children's long-term success in learning and development requires high-quality experiences
during the "years of promise" (Carnegie Corporation 1999). Adults can foster children's mathematical
development by providing environments rich in language, where thinking is encouraged, uniqueness is
valued, and exploration is supported. Play is children's work. Adults support young children's diligence
and mathematical development when they direct attention to the mathematics children use in their
play, challenge them to solve problems, and encourage their persistence.

Children learn through exploring their world; thus, interests and everyday activities are natural vehicles
for developing mathematical thinking. When a parent places crackers in a toddler's hands and says,
"Here are two crackers—one, two," or when a three-year-old chooses how she wants her sandwich
cut—into pieces shaped like triangles, rectangles, or small squares—mathematical thinking is
occurring. As a child arranges stuffed animals by size, an adult might ask, "Which animal is the
smallest?” When children recognize a stop sign by focusing on the octagonal shape, adults have an
opportunity to talk about different shapes in the environment. Through careful observation,
conversations, and guidance, adults can help children make connections between the mathematics in
familiar situations and new ones.

Because young children develop a disposition for mathematics from their early experiences,
opportunities for learning should be positive and supportive. Children must learn to trust their own
abilities to make sense of mathematics. Mathematical foundations are laid as playmates create streets
and buildings in the sand or make playhouses with empty boxes. Mathematical ideas grow as children
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count steps across the room or sort collections of rocks and other treasures. They learn mathematical
concepts through everyday activities: sorting (putting toys or groceries away), reasoning (comparing
and building with blocks), representing (drawing to record ideas), recognizing patterns (talking about
daily routines, repeating nursery rhymes, and reading predictable books), following directions (singing
motion songs such as "Hokey Pokey"), and using spatial visualization (working puzzles). Using objects,
role-playing, drawing, and counting, children show what they know. »

High-quality learning results from formal and informal experiences during the preschool years.
"Informal" does not mean unplanned or haphazard. Since the most powerful mathematics learning for
preschoolers often results from their explorations with problems and materials that interest them,
adults should take advantage of opportunities to monitor and influence how children spend their time.
Adults can provide access to books and stories with numbers and patterns; to music with actions and
directions such as up, down, in, and out; or to games that involve rules and taking turns. All these
activities help children understand a range of mathematical ideas. Children need things to count, sort,
compare, match, put together, and take apart.

Children need introductions to the language and conventions of mathematics, at the same time
maintaining a connection to their informal knowledge and language. They should hear mathematical
language being used in meaningful contexts. For example, a parent may ask a child to get the same
number of forks as spoons; or a sibling may be taller than the child is, but the same sibling may be
shorter than the girl next door. Young children need to learn words for comparing and for indicating
position and direction at the same time they are developing an understanding of counting and number
words.

Children are likely to enter formal school settings with various levels of mathematics understanding.
However, "not knowing" more often reflects a lack of opportunity to learn than an inability to learn.
Some children will need additional support so that they do not start school at a disadvantage. They
should be identified with appropriate assessments that are adapted to the needs and characteristics of
young children. Interviews and observations, for example, are more appropriate assessment techniques
than group tests, which often do not yield complete data. Early assessments should be used to gain
information for teaching and for potential early interventions rather than for sorting children.
Pediatricians and other health-care providers often recognize indicators of early learning difficulties
and can suggest community resources to address these challenges.

Mathematics Education in Prekindergarten through Grade 2

Like the years from birth to formal schooling, prekindergarten through grade 2 (pre-K-2) is a time of
profound developmental change for young students. At no other time in schooling is cognitive growth
so remarkable. Because young students are served in many different educational settings and begin
educational programs at various ages, we refer to children at this level as students to denote their
enrollment in formal educational programs. Teachers of young students—including parents and other
caregivers—need to be knowledgeable about the many ways students learn mathematics, and they need
to have high expectations for what can be learned during these early years.

Most students enter school confident in their own abilities, and they are curious and eager to learn
more about numbers and mathematical objects. They make sense of the world by reasoning and
problem solving, and teachers must recognize that young students can think in sophisticated ways.
Young students are active, resourceful individuals who construct, modify, and integrate ideas by
interacting with the physical world and with peers and adults. They make connections that clarify and
» extend their knowledge, thus adding new meaning to past experiences. They learn by talking about
what they are thinking and doing and by collaborating and sharing their ideas. Students' abilities to
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communicate through language, pictures, and other symbolic means develop rapidly during these
years. Although students' ways of knowing, representing, and communicating may be different from
those of adults, by the end of grade 2, students should be using many conventional mathematical
representations with understanding.

It is especially important in the early years for every child to develop a solid mathematical foundation.
Children's efforts and their confidence that mathematics learning is within their reach must be
supported. Young students are building beliefs about what mathematics is, about what it means to
know and do mathematics, and about themselves as mathematics learners. These beliefs influence their
thinking, performance, attitudes, and decisions about studying mathematics in later years (Kamii
2000). Therefore, it is imperative to provide all students with high-quality programs that include
significant mathematics presented in a manner that respects both the mathematics and the nature of
young children. These programs should build on and extend students' intuitive and informal
mathematics knowledge. They should be grounded in a knowledge of child development and take
place in environments that encourage students to be active learners and accept new challenges. They
should develop a strong conceptual framework while encouraging and developing students' skills and
their natural inclination to solve problems. Number activities oriented toward problem solving can be
successful even with very young children and can develop not only counting and number abilities but
also such reasoning abilities as classifying and ordering (Clements 1984). Recent research has
confirmed that an appropriate curriculum strengthens the development of young students' knowledge
of number and geometry (Griffin and Case 1997; Klein, Starkey, and Wakeley 1999; Razel and Eylon
1991).

Mathematics teaching in the lower grades should encourage students' strategies and build on them as
ways of developing more-general ideas and systematic approaches. By asking questions that lead to
clarifications, extensions, and the development of new understandings, teachers can facilitate students'
mathematics learning. Teachers should ensure that interesting problems and stimulating mathematical
conversations are a part of each day. They should honor individual students' thinking and reasoning
and use formative assessment to plan instruction that enables students to connect new mathematics
learning with what they know. Schools should furnish materials that allow students to continue to
learn mathematics through counting, measuring, constructing with blocks and clay, playing games and
doing puzzles, listening to stories, and engaging in dramatic play, music, and art.

In prekindergarten through grade 2, mathematical concepts develop at different times and rates for
each child. If students are to attain the mathematical goals described in Principles and Standards for
School Mathematics, their mathematics education must include much more than short-term learning
of rote procedures. All students need adequate time and opportunity to develop, construct, test, and
reflect on their increasing understanding of mathematics. Early education must build on the principle
that all students can learn significant mathematics. Along with their expectations for students, teachers
should also set equally » high standards for themselves, seeking, if necessary, the new knowledge and
skills they need to guide and nurture all students. School leaders and teachers must take the
responsibility for supporting learning so that all students leave grade 2 confident and competent in the
mathematics described for this grade band.

The ten Standards presented in this document are not separate topics for study but are carefully
interwoven strands designed to support the learning of connected mathematical ideas. At the core of
mathematics in the early years are the Number and Geometry Standards. Numbers and their
relationships, operations, place value, and attributes of shapes are examples of important ideas from
these Standards. Each of the other mathematical Content Standards, including Algebra,
Measurement, and Data Analysis and Probability, contributes to, and is learned in conjunction with,
the Number and Geometry Standards. The Process Standards of Problem Solving, Reasoning and
Proof, Communication, Connections, and Representation support the learning of, and are developed





Bricken ECEM 130 Teaching Math to Young Children 4/20/09

through, the Content Standards. And learning content involves learning and using mathematics
processes.

The mathematics program in prekindergarten through grade 2 should take advantage of technology.
Guided work with calculators can enable students to explore number and pattern, focus on problem-
solving processes, and investigate realistic applications. Through their experiences and with the
teacher's guidance, students should recognize when using a calculator is appropriate and when it is
more efficient to compute mentally. Computers also can make powerful and unique contributions to
students' learning by providing feedback and connections between representations. They benefit all
students and are especially helpful for learners with physical limitations or those who interact more
comfortably with technology than with classmates (Clements 1999a; Wright and Shade 1994).

Young students frequently possess greater knowledge than they are able to express in writing. Teachers
need to determine what students already know and what they still have to learn. Information from a
wide variety of classroom assessments—classroom routines, conversations, written work (including
pictures), and observations—helps teachers plan meaningful tasks that offer support for students whose
understandings are not yet complete and helps teachers challenge students who are ready to grapple
with new problems and ideas. Teachers must maintain a balance, helping students develop both
conceptual understanding and procedural facility (skill). Students' development of number sense
should move through increasingly sophisticated levels of constructing ideas and skills, of recognizing
and using relationships to solve problems, and of connecting new learning with old. As discussed in
the Learning Principle (chapter 2), skills are most effectively acquired when understanding is the
foundation for learning.

Mathematics learning for students at this level must be active, rich in natural and mathematical
language, and filled with thought-provoking opportunities. Students respond to the challenge of high
expectations, and mathematics should be taught for understanding rather than around preconceptions
about children's limitations. This does not mean abandoning children's ways of knowing and
representing; rather, it is a clear call to create opportunities for young students to learn new, important
mathematics in ways that make sense to them.
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CONTENT STANDARDS

NUMBER number sense (efficient, accurate, general)

Use these sensibly
combinations and relationships
base-10
estimation
relative and absolute

Important ideas
big numbers are sensible only if they mean something
the structure of number is called algebra
explain, understand, show alternatives
use calculators for everything but mental arithmetic
use physical objects are representations
balance manipulation with understanding

ALGEBRA the principles of structure (rules, manipulation)

Important ideas
mappings (functions)
equals (equivalence, balance)

GEOMETRY visualization and spatial transformation

Important ideas
reasoning Chistorical!)
observe, describe, manipulate
relative position
visual representations

MEASUREMENT concrete attributes and units

Important ideas
compare and order
non-standard units
estimating
use of measurement tools

DATA collect, organize, analyze

Important ideas
pictures of information
prediction
probability, likelihood
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PROCESS STANDARDS

PROBLEM SOLVING finding solutions not already known

Important ideas
allow time to grapple and reflect
rely on self-awareness, self-assessment
all about disposition
explore and take risks
share failure and success
question self and others

REASONING noticing patterns , using rules

Important ideas
pay attention to regularities, structure, patterns
assertions have reasons (not beliefs)
reasons are based on structural rules
make conjectures, describe, physically manipulate
present to others
why do you know?

COMMUNICATION listen, talk, question

Important ideas
say back, question, share
organize and consolidate
explain and describe approach
draw and sketch
no formal language until older

CONNECTIONS deep connection between maths

Important ideas
all math is interconnected
all math is connected to reality
data is a measure of reality

REPRESENTATION  abstract model of thinking

Important ideas
representations come in many varieties
fundamental to understanding
a picture of thinking
the steps toward abstraction, from specific to general
the way math models reality

4/22/09
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ECEM 130 MEETING 5 4/22/09

Today’s Topic:
NCTM Standards, Introduction and Overview.

TCOB:
On Mondays we will collect Discovery Journals and return them on Wednesdays. You can
turn in hard copies, printouts, or email them to us. We’ll have a large labeled
envelope for turning in/retrieving journals, which will be set out near that day’s
handouts. On the envelope you will find a sheet to request earlier handouts/1links
that you need; we will email them to you.

Handouts:

Today’s agenda.
Washington State’s Early Learning and Development Benchmarks

Thursday Hotlinks Email:
1.At the Starting Line, Early Childhood Education Programs in the 50 States, American
Federation of Teachers
2.A Guide to the Formation of Washington State’s Early Learning and Development
Benchmarks, wa.gov
3.Head Start, Early Head Start, and Early Childhood Education Assistance Programs in
Washington State, wa.gov
4 .Early Learning Guidelines for Infants and Toddlers: Recommendations for States, Zero
to Three Policy Center
.Washington State Early Learning and Development Benchmarks, wa.gov
.Today’s videos
.Websites to explore

~N O Ui

Reading:
Children Are Born Mathematicians, Chapter 3: Diversity, Equity & Individualized
Instruction

Discovery Journal:

1.Page 97, Discuss and Apply, Observe #1. Observe children in a preschool classroom
setting (real and/or in videos) How much diversity do you see? Are there
multicultural materials in view, in classroom materials, and curriculum? ** Also,
is there need for a multi-cultural classroom if all of your students are of one
culture, or one gender? Describe how you (would) set up a multicultural classroom
and include how you (would) reflect upon and renew the multi-cultural
characteristics.

2. Page 97, Discuss and Apply, Reflect # 2. What can schools do to try to overcome the
effects of poverty on mathematics achievement? ** Also, how much capability /
responsibility does a school or teacher have to overcome the effects of poverty
without infringing upon cultural differences?

3.If you like, say more about what we discussed/covered in class today, and impressions
from the hotlinks/articles emailed to you on Thursday.

Monday :
We will begin doing work on the individual NCTM standards as we continue to move
through the textbook.
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these is NOT a preschool math activity?

putting toys away

drawing pictures

repeating nursery rhymes
singing the Hokey Pokey
building a tower out of blocks
selecting a chair to sit in
hanging a coat on a hanger
making roads in sand

making a mistake while sorting blocks
talking about your pet

turning on the TV

taking another child’s toys

ACTIVITY: EXPLORE A NEW MATHEMATICS

Rules:

Simplify:

1.

2. L} (00

3. gl

4/22/09
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SOME GOOD MATH HELP WEBSITES

http://www.khanacademy.org/

http://www.purplemath.com/

http://mathforum.org/

http://www. freemathhelp.com

http://www.math.com/homeworkhelp/Trigonometry.html




http://www.freemathhelp.com

http://www.freemathhelp.com

http://www.freemathhelp.com

http://www.freemathhelp.com

http://www.freemathhelp.com

http://www.freemathhelp.com

http://www.khanacademy.org

http://www.khanacademy.org

http://www.purplemath.com

http://www.purplemath.com

http://mathforum.org

http://mathforum.org

http://www.freemathhelp.com

http://www.freemathhelp.com

http://www.math.com/homeworkhelp/Trigonometry.html

http://www.math.com/homeworkhelp/Trigonometry.html




Early Childhood Mathematics: Promoting Good Beginnings

A joint position statement of the National Association for the Education of Young
Children (NAEYC) and the National Council for Teachers of Mathematics (NCTM)
Adopted in 2002

Position

The National Council of Teachers of Mathematics (NCTM) and the National
Association for the Education of Young Children (NAEYC) affirm that high-
quality, challenging, and accessible mathematics education for 3- to 6-year-old
children is a vital foundation for future mathematics learning. In every early
childhood setting, children should experience effective, research-based
curriculum and teaching practices. Such high-quality classroom practice requires
policies, organizational supports, and adequate resources that enable teachers to
do this challenging and important work.

The challenges

Throughout the early years of life, children notice and explore mathematical
dimensions of their world. They compare quantities, find patterns, navigate in
space, and grapple with real problems such as balancing a tall block building or
sharing a bowl of crackers fairly with a playmate. Mathematics helps children
make sense of their world outside of school and helps them construct a solid
foundation for success in school. In elementary and middle school, children
need mathematical understanding and skills not only in math courses but also in
science, social studies, and other subjects. In high school, students need
mathematical proficiency to succeed in course work that provides a gateway to
technological literacy and higher education [1-4]. Once out of school, all adults
need a broad range of basic mathematical understanding to make informed
decisions in their jobs, households, communities, and civic lives.

Besides ensuring a sound mathematical foundation for all members of our
society, the nation also needs to prepare increasing numbers of young people for
work that requires a higher proficiency level [5, 6]. The National Commission
on Mathematics and Science Teaching for the 21st Century (known as the Glenn
Commission) asks this question: “As our children move toward the day when
their decisions will be the ones shaping a new America, will they be equipped
with the mathematical and scientific tools needed to meet those challenges and
capitalize on those opportunities?” [7, p. 6]

Since the 1970s a series of assessments of U.S. students’ performance has
revealed an overall level of mathematical proficiency well below what is desired
and needed [5, 8, 9]. In recent years NCTM and others have addressed these





challenges with new standards and other resources to improve mathematics
education, and progress has been made at the elementary and middle school
levels—especially in schools that have instituted reforms [e.g., 10-12]. Yet
achievement in mathematics and other areas varies widely from state to state
[13] and from school district to school district. There are many encouraging
indicators of success but also areas of continuing concern. In mathematics as in
literacy, children who live in poverty and who are members of linguistic and
ethnic minority groups demonstrate significantly lower levels of achievement
[14-17].

If progress in improving the mathematics proficiency of Americans is to
continue, much greater attention must be given to ear/y mathematics
experiences. Such increased awareness and effort recently have occurred with
respect to early foundations of literacy. Similarly, increased energy, time, and
wide-scale commitment to the early years will generate significant progress in
mathematics learning.

The opportunity is clear: Millions of young children are in child care or other
early education settings where they can have significant early mathematical
experiences. Accumulating research on children’s capacities and learning in the
first six years of life confirms that early experiences have long-lasting outcomes
[14, 18]. Although our knowledge is still far from complete, we now have a
fuller picture of the mathematics young children are able to acquire and the
practices to promote their understanding. This knowledge, however, is not yet in
the hands of most early childhood teachers in a form to effectively guide their
teaching. It is not surprising then that a great many early childhood programs
have a considerable distance to go to achieve high-quality mathematics
education for children age 3-6.

In 2000, with the growing evidence that the early years significantly affect
mathematics learning and attitudes, NCTM for the first time included the
prekindergarten year in its Principles and Standards for School Mathematics
(PSSM) [19]. Guided by six overarching principles—regarding equity,
curriculum, teaching, learning, assessment, and technology—PSSM describes
for each mathematics content and process area what children should be able to
do from prekindergarten through second grade.

NCTM PRINCIPLES FOR SCHOOL MATHEMATICS

Equity: Excellence in mathematics education requires equally high
expectations and strong support for all students.

Curriculum: A curriculum is more than a collection of activities; it must
be coherent, focused on important mathematics, and well
articulated across the grades.





Teaching: Effective mathematics teaching requires understanding of
what students know and need to learn and then challenging
and supporting them to learn it well.

Learning: Students must learn mathematics with understanding,
actively building new knowledge from experience and prior
knowledge.

Assessment: Assessment should support the learning of important

mathematics and furnish useful information to both teachers
and students.

Technology: Technology is essential to teaching and learning
mathematics; it influences the mathematics that is taught
and enhances students’ learning.

Note: These principles, are relevant across all grade levels, including early childhood.

The present statement focuses on children over 3, in large part because the
knowledge base on mathematical learning is more robust for this age group.
Available evidence, however, indicates that children under 3 enjoy and benefit
from various kinds of mathematical explorations and experiences. With respect
to mathematics education beyond age 6, the recommendations on classroom
practice presented here remain relevant. Further, closely connecting curriculum
and teaching for children age 3—6 with what is done with students over 6 is
essential to achieve the seamless mathematics education that children need.

Recognition of the importance of good beginnings, shared by NCTM and
NAEYC, underlies this joint position statement. The statement describes what
constitutes high-quality mathematics education for children 3—6 and what is
necessary to achieve such quality. To help achieve this goal the position
statement sets forth 10 research-based, essential recommendations to guide
classroom' practice, as well as four recommendations for policies, systems
changes, and other actions needed to support these practices.

RECOMMENDATIONS

! Classroom refers to any group setting for 3- to 6-year-olds (e.g., child care program, family
child care, preschool, or public school classroom).





In high-quality mathematics education for 3- to 6-year-old children,
teachers and other key professionals should

s

10.

enhance children’s natural interest in mathematics and their disposition to use it to make
sense of their physical and social worlds

build on children’s experience and knowledge, including their family, linguistic, cultural,
and community backgrounds; their individual approaches to learning; and their informal
knowledge

base mathematics curriculum and teaching practices on knowledge of young children’s
cognitive, linguistic, physical, and social-emotional development

use curriculum and teaching practices that strengthen children’s problem-solving and
reasoning processes as well as representing, communicating, and connecting
mathematical ideas

ensure that the curriculum is coherent and compatible with known relationships and
sequences of important mathematical ideas

provide for children’s deep and sustained interaction with key mathematical ideas
integrate mathematics with other activities and other activities with mathematics
provide ample time, materials, and teacher support for children to engage in play, a
context in which they explore and manipulate mathematical ideas with keen interest
actively introduce mathematical concepts, methods, and language through a range of
appropriate experiences and teaching strategies

support children’s learning by thoughtfully and continually assessing all children's
mathematical knowledge, skills, and strategies.

To support high-quality mathematics education, institutions, program
developers, and policymakers should

create more effective early childhood teacher preparation and continuing professional
development

use collaborative processes to develop well-aligned systems of appropriate high-quality
standards, curriculum, and assessment

design institutional structures and policies that support teachers’ ongoing learning,
teamwork, and planning

provide resources necessary to overcome the barriers to young children’s mathematical
proficiency at the classroom, community, institutional, and system-wide levels.






Within the classroom

To achieve high-quality mathematics education for 3- to 6-year-old
children, teachers’ and other key professionals should

1. Enhance children’s natural interest in mathematics and their
disposition to use it to make sense of their physical and social worlds.

Young children show a natural interest in and enjoyment of mathematics.
Research evidence indicates that long before entering school children
spontaneously explore and use mathematics—at least the intuitive beginnings—
and their mathematical knowledge can be quite complex and sophisticated [20].
In play and daily activities, children often explore mathematical ideas and
processes; for example, they sort and classify, compare quantities, and notice
shapes and patterns [21-27].

Mathematics helps children make sense of the physical and social worlds around
them, and children are naturally inclined to use mathematics in this way (“He
has more than I do!” “That won’t fit in there—it’s too big”). By capitalizing on
such moments and by carefully planning a variety of experiences with
mathematical ideas in mind, teachers cultivate and extend children’s
mathematical sense and interest.

Because young children’s experiences fundamentally shape their attitude toward
mathematics, an engaging and encouraging climate for children’s early
encounters with mathematics is important [19]. It is vital for young children to
develop confidence in their ability to understand and use mathematics—in other
words, to see mathematics as within their reach. In addition, positive
experiences with using mathematics to solve problems help children to develop
dispositions such as curiosity, imagination, flexibility, inventiveness, and
persistence that contribute to their future success in and out of school [28].

2. Build on children’s experience and knowledge, including their family,
linguistic, cultural, and community backgrounds; their individual
approaches to learning; and their informal knowledge.

Recognizing and building on children’s individual experiences and knowledge
are central to effective early childhood mathematics education [e.g., 20, 22, 29,
30]. While striking similarities are evident in the mathematical issues that
interest children of different backgrounds [31], it is also true that young children
have varying cultural, linguistic, home, and community experiences on which to
build mathematics learning [16, 32]. For example, number naming is regular in
Asian languages such as Korean (the Korean word for “eleven” is ship ill, or
“ten one”), while English uses the irregular word eleven. This difference appears

? Teachers refers to adults who care for and educate groups of young children.





to make it easier for Korean children to learn or construct certain numerical
concepts [33, 34]. To achieve equity and educational effectiveness, teachers
must know as much as they can about such differences and work to build
bridges between children’s varying experiences and new learning [35-37].

In mathematics, as in any knowledge domain, learners benefit from having a
variety of ways to understand a given concept [5, 14]. Building on children’s
individual strengths and learning styles makes mathematics curriculum and
instruction more effective. For example, some children learn especially well
when instructional materials and strategies use geometry to convey number
concepts [38].

Children’s confidence, competence, and interest in mathematics flourish when
new experiences are meaningful and connected with their prior knowledge and
experience [19, 39]. At first, young children’s understanding of a mathematical
concept is only intuitive. Lack of explicit concepts sometimes prevents the child
from making full use of prior knowledge and connecting it to school
mathematics. Therefore, teachers need to find out what young children already
understand and help them begin to understand these things mathematically.
From ages 3 through 6, children need many experiences that call on them to
relate their knowledge to the vocabulary and conceptual frameworks of
mathematics—in other words, to “mathematize” what they intuitively grasp.
Toward this end, effective early childhood programs provide many such
opportunities for children to represent, reinvent, reorganize, quantify, abstract,
generalize, and refine that which they grasp at an experiential or intuitive level
[28].

3. Base mathematics curriculum and teaching practices on knowledge of
young children’s cognitive, linguistic, physical, and social-emotional
development.

All decisions regarding mathematics curriculum and teaching practices should
be grounded in knowledge of children’s development and learning across all
interrelated areas—cognitive, linguistic, physical, and social-emotional. First,
teachers need broad knowledge of children’s cognitive development—concept
development, reasoning, and problem solving, for instance—as well as their
acquisition of particular mathematical skills and concepts. Although children
display mathematical ideas at early ages [e.g., 40—43] their ideas are often very
different from those of adults [e.g., 26, 44]. For example, young children tend to
believe that a long line of pennies has more coins than a shorter line with the
same number.

Beyond cognitive development, teachers need to be familiar with young
children’s social, emotional, and motor development, all of which are relevant to
mathematical development. To determine which puzzles and manipulative
materials are helpful to support mathematical learning, for instance, teachers
combine their knowledge of children’s cognition with the knowledge of fine-





motor development [45]. In deciding whether to let a 4-year-old struggle with a
particular mathematical problem or to offer a clue, the teacher draws on more
than an understanding of the cognitive demands involved. Important too are the
teacher’s understanding of young children’s emotional development and her
sensitivity to the individual child’s frustration tolerance and persistence [45, 46].

For some mathematical topics, researchers have identified a developmental
continuum or learning path—a sequence indicating how particular concepts and
skills build on others [44, 47, 48]. Snapshots taken from a few such sequences
are given in the accompanying chart.

Research-based generalizations about what many children in a given grade or
age range can do or understand are key in shaping curriculum and instruction,
although they are only a starting point. Even with comparable learning
opportunities, some children will grasp a concept earlier and others somewhat
later. Expecting and planning for such individual variation are always important.

With the enormous variability in young children’s development, neither
policymakers nor teachers should set a fixed timeline for children to reach each
specific learning objective [49]. In addition to the risk of misclassifying
individual children, highly specific timetables for skill acquisition pose another
serious threat, especially when accountability pressures are intense. They tend to
focus teachers’ attention on getting children to perform narrowly defined skills
by a specified time, rather than on laying the conceptual groundwork that will
serve children well in the long run. Such prescriptions often lead to superficial
teaching and rote learning at the expense of real understanding. Under these
conditions, children may develop only a shaky foundation for further
mathematics learning [50-52].

4. Use curriculum and teaching practices that strengthen children’s
problem-solving and reasoning processes as well as representing,
communicating, and connecting mathematical ideas.

Problem solving and reasoning are the heart of mathematics. Teaching that
promotes proficiency in these and other mathematical processes is consistent
with national reports on mathematics education [5, 19, 53] and
recommendations for early childhood practice [14, 46]. While content represents
the what of early childhood mathematics education, the processes—problem
solving, reasoning, communication, connections, and representation—make it
possible for children to acquire content knowledge [19]. These processes
develop over time and when supported by well-designed opportunities to learn.

Children’s development and use of these processes are among the most long-
lasting and important achievements of mathematics education. Experiences and
intuitive ideas become truly mathematical as the children reflect on them,
represent them in various ways, and connect them to other ideas [19, 47].





The process of making connections deserves special attention. When children
connect number to geometry (for example, by counting the sides of shapes,
using arrays to understand number combinations, or measuring the length of
their classroom), they strengthen concepts from both areas and build knowledge
and beliefs about mathematics as a coherent system [19, 47]. Similarly, helping
children connect mathematics to other subjects, such as science, develops
knowledge of both subjects as well as knowledge of the wide applicability of
mathematics. Finally and critically, teaching concepts and skills in a connected,
integrated fashion tends to be particularly effective not only in the early
childhood years [14, 23] but also in future learning [5, 54].

5. Ensure that the curriculum is coherent and compatible with known
relationships and sequences of important mathematical ideas.

In developing early mathematics curriculum, teachers need to be alert to
children’s experiences, ideas, and creations [55, 56]. To create coherence and
power in the curriculum, however, teachers also must stay focused on the “big
ideas” of mathematics and on the connections and sequences among those ideas
[23, 57].

The big ideas or vital understandings in early childhood mathematics are those
that are mathematically central, accessible to children at their present level of
understanding, and generative of future learning [28]. Research and expert
practice indicate that certain concepts and skills are both challenging and
accessible to young children [19]. National professional standards outline core
ideas in each of five major content areas: number and operations, geometry,
measurement, algebra (including patterns), and data analysis [19]. For example,
the idea that the same pattern can describe different situations is a “big idea”
within the content area of algebra and patterning.

These content areas and their related big ideas, however, are just a starting point.
Where does one begin to build understanding of an idea such as “counting” or
“symmetry,” and where does one take this understanding over the early years of
school? Articulating goals and standards for young children as a developmental
or learning continuum is a particularly useful strategy in ensuring engagement
with and mastery of important mathematical ideas [49]. In the key areas of
mathematics, researchers have at least begun to map out trajectories or paths of
learning—that is, the sequence in which young children develop mathematical
understanding and skills [21, 58, 59]. The accompanying chart provides brief examples
of learning paths in each content area and a few teaching strategies that promote
children’s progress along these paths. Information about such learning paths can
support developmentally appropriate teaching, illuminating various avenues to
understanding and guiding teachers in providing activities appropriate for
children as individuals and as a group.





6. Provide for children’s deep and sustained interaction with key
mathematical ideas.

In many early childhood programs, mathematics makes only fleeting, random
appearances. Other programs give mathematics adequate time in the curriculum
but attempt to cover so many mathematical topics that the result is superficial
and uninteresting to children. In a more effective third alternative, children
encounter concepts in depth and in a logical sequence. Such depth and
coherence allow children to develop, construct, test, and reflect on their
mathematical understandings [10, 23, 59, 60]. This alternative also enhances
teachers’ opportunities to determine gaps in children’s understanding and to take
time to address these.

Because curriculum depth and coherence are important, unplanned experiences
with mathematics are clearly not enough. Effective programs also include
intentionally organized learning experiences that build children’s understanding
over time. Thus, early childhood educators need to plan for children’s in-depth
involvement with mathematical ideas, including helping families extend and
develop these ideas outside of school.

Depth is best achieved when the program focuses on a number of key content
areas rather than trying to cover every topic or skill with equal weight. As
articulated in professional standards, researchers have identified number and
operations, geometry, and measurement as areas particularly important for 3- to
6-year-olds [19]. These play an especially significant role in building the
foundation for mathematics learning [47]. For this reason, researchers
recommend that algebraic thinking and data analysis/probability receive
somewhat less emphasis in the early years. The beginnings of ideas in these two
areas, however, should be woven into the curriculum where they fit most
naturally and seem most likely to promote understanding of the other topic areas
[19]. Within this second tier of content areas, patterning (a component of
algebra) merits special mention because it is accessible and interesting to young
children, grows to undergird all algebraic thinking, and supports the
development of number, spatial sense, and other conceptual areas.

7. Integrate mathematics with other activities and other activities with
mathematics.

Young children do not perceive their world as if it were divided into separate
cubbyholes such as “mathematics” or “literacy” [61]. Likewise, effective
practice does not limit mathematics to one specified period or time of day.
Rather, early childhood teachers help children develop mathematical knowledge
throughout the day and across the curriculum. Children’s everyday activities and
routines can be used to introduce and develop important mathematical ideas [55,
59, 60, 62—67]. For example, when children are lining up, teachers can build in
many opportunities to develop an understanding of mathematics. Children
wearing something red can be asked to get in line first, those wearing blue to get
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in line second, and so on. Or children wearing both something red and sneakers
can be asked to head up the line. Such opportunities to build important
mathematical vocabulary and concepts abound in any classroom, and the alert
teacher takes full advantage of them.

Also important is weaving mathematics into children’s experiences with
literature, language, science, social studies, art, movement, music, and all

parts of the classroom environment. For example, there are books with
mathematical concepts in the reading corner, and clipboards and wall charts are
placed where children are engaged in science observation and recording (e.g.,
measuring and charting the weekly growth of plants) [65, 66, 68—71].

Projects also reach across subject-matter boundaries. Extended investigations
offer children excellent opportunities to apply mathematics as well as to develop
independence, persistence, and flexibility in making sense of real-life problems
[19]. When children pursue a project or investigation, they encounter many
mathematical problems and questions. With teacher guidance, children think
about how to gather and record information and develop representations to help
them in understanding and using the information and communicating their work
to others [19, 72].

Another rationale for integrating mathematics throughout the day lies in easing
competition for time in an increasingly crowded curriculum. Heightened
attention to literacy is vital but can make it difficult for teachers to give
mathematics and other areas their due. With a strong interdisciplinary
curriculum, teachers can still focus on one area at times but also find ways to
promote children’s competence in literacy, mathematics, and other subjects
within integrated learning experiences [73].

An important final note: As valuable as integration is within early childhood
curriculum, it is not an end in itself. Teachers should ensure that the
mathematics experiences woven throughout the curriculum follow logical
sequences, allow depth and focus, and help children move forward in knowledge
and skills. The curriculum should not become, in the name of integration, a grab
bag of any mathematics-related experiences that seem to relate to a theme or
project. Rather, concepts should be developed in a coherent, planful manner.

8. Provide ample time, materials, and teacher support for children to
engage in play, a context in which they explore and manipulate
mathematical ideas with keen interest.

Children become intensely engaged in play. Pursuing their own purposes, they
tend to tackle problems that are challenging enough to be engrossing yet not
totally beyond their capacities. Sticking with a problem—puzzling over it and
approaching it in various ways—can lead to powerful learning. In addition,
when several children grapple with the same problem, they often come up with
different approaches, discuss, and learn from one another [74, 75]. These aspects
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of play tend to prompt and promote thinking and learning in mathematics and in
other areas.

Play does not guarantee mathematical development, but it offers rich
possibilities. Significant benefits are more likely when teachers follow up by
engaging children in reflecting on and representing the mathematical ideas that
have emerged in their play. Teachers enhance children’s mathematics learning
when they ask questions that provoke clarifications, extensions, and
development of new understandings [19].

Block building offers one example of play’s value for mathematical learning. As
children build with blocks, they constantly accumulate experiences with the
ways in which objects can be related, and these experiences become the
foundation for a multitude of mathematical concepts—far beyond simply sorting
and seriating. Classic unit blocks and other construction materials such as
connecting blocks give children entry into a world where objects have
predictable similarities and relationships [66, 76]. With these materials, children
reproduce objects and structures from their daily lives and create abstract
designs by manipulating pattern, symmetry, and other elements [77]. Children
perceive geometric notions inherent in the blocks (such as two square blocks as
the equivalent of one rectangular unit block) and the structures they build with
them (such as symmetric buildings with parallel sides). Over time, children can
be guided from an intuitive to a more explicit conceptual understanding of these
ideas [66].

A similar progression from intuitive to explicit knowledge takes place in other
kinds of play. Accordingly, early childhood programs should furnish materials
and sustained periods of time that allow children to learn mathematics through
playful activities that encourage counting, measuring, constructing with blocks,
playing board and card games, and engaging in dramatic play, music, and art
[19, 64].

Finally, the teacher can observe play to learn more about children’s development
and interests and use this knowledge to inform curriculum and instruction. With
teacher guidance, an individual child’s play interest can develop into a
classroom-wide, extended investigation or project that includes rich
mathematical learning [78—82]. In classrooms in which teachers are alert to all
these possibilities, children's play continually stimulates and enriches
mathematical explorations and learning.

9. Actively introduce mathematical concepts, methods, and language
through a range of appropriate experiences and teaching strategies.

A central theme of this position statement is that early childhood curriculum
needs to go beyond sporadic, hit-or-miss mathematics. In effective programs,
teachers make judicious use of a variety of approaches, strategies, and materials
to support children’s interest and ability in mathematics.
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Besides embedding significant mathematics learning in play, classroom routines,
and learning experiences across the curriculum, an effective early mathematics
program also provides carefully planned experiences that focus children’s
attention on a particular mathematical idea or set of related ideas. Helping
children name such ideas as horizontal or even and odd as they find and create
many examples of these categories provides children with a means to connect
and refer to their just-emerging ideas [35, 37]. Such concepts can be introduced
and explored in large and small group activities and learning centers. Small
groups are particularly well suited to focusing children’s attention on an idea.
Moreover, in this setting the teacher is able to observe what each child does and
does not understand and engage each child in the learning experience at his own
level.

In planning for new investigations and activities, teachers should think of ways
to engage children in revisiting concepts they have previously explored. Such
experiences enable children to forge links between previously encountered
mathematical ideas and new applications [19].

Even the way that teachers introduce and modify games can promote important
mathematical concepts and provide opportunities for children to practice skills
[55, 57]. For example, teachers can modify any simple board game in which
players move along a path to make the game more mathematically powerful and
more appropriate for children of differing developmental levels [55, 83].

Use of materials also requires intentional planning and involvement on the
teacher’s part. Computer technology is a good example [84]. Teachers need to
intentionally select and use research-based computer tools that complement and
expand what can be done with other media [59]. As with other instructional
materials, choosing software and determining how best to incorporate computer
use in the day-to-day curriculum requires thoughtful, informed decisionmaking
in order for children’s learning experiences to be rich and productive.

In short, mathematics is too important to be left to chance, and yet it must also
be connected to children’s lives. In making all of these choices, effective early
childhood teachers build on children’s informal mathematical knowledge and
experiences, always taking children’s cultural background and language into
consideration [23].

10. Support children’s learning by thoughtfully and continually assessing
all children's mathematical knowledge, skills, and strategies.

Assessment is crucial to effective teaching [87]. Early childhood mathematics
assessment is most useful when it aims to help young children by identifying
their unique strengths and needs so as to inform teacher planning. Beginning
with careful observation, assessment uses multiple sources of information
gathered systematically over time—for example, a classroom book documenting
the graphs made by children over several weeks. Mathematics assessment
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should follow widely accepted principles for varied and authentic early
childhood assessment [87]. For instance, the teacher needs to use multiple
assessment approaches to find out what each child understands—and may
misunderstand. Child observation, documentation of children's talk, interviews,
collections of children's work over time, and the use of open-ended questions
and appropriate performance assessments to illuminate children's thinking are
positive approaches to assessing mathematical strengths and needs [88, 89].

Careful assessment is especially important when planning for ethnically,
culturally, and linguistically diverse young children and for children with special
needs or disabilities. Effective teachers use information and insights gathered
from assessment to plan and adapt teaching and curriculum. They recognize that
even young children invent their own mathematical ideas and strategies and that
children's ideas can be quite different from those of adults [44]. They interpret
what the child is doing and thinking, and they attempt to see the situation from
the child's point of view. With this basis in thoughtful assessment, teachers are
able to make informed decisions about what the child might be able to learn
from new experiences.

Reliance on a single group-administered test to document 3- to 6-year-old
children’s mathematical competence is counter to expert recommendations on
assessment of young children [87, 90-93]. Educators must take care that
assessment does not narrow the curriculum and inappropriately label children. If
assessment results exclude some children from challenging learning activities,
they undercut educational equity. Teachers and education policymakers need to
stay in control of the assessment process, ensuring that it helps build
mathematical competence and confidence. Well-conceived, well-implemented,
continuous assessment is an indispensable tool in facilitating all children's
engagement and success in mathematics.

Beyond the classroom

To support excellent early mathematics education, institutions,
program developers, and policymakers should

1. Create more effective early childhood teacher preparation and
continuing professional development.

Improving early childhood teacher preparation and ongoing professional
development is an urgent priority. In mathematics, as in literacy and other areas,
the challenges are formidable, but research-based solutions are available [14,
94-97]. To support children’s mathematical proficiency, every early childhood
teacher’s professional preparation should include these connected components:
(1) knowledge of the mathematical content and concepts most relevant for
young children—including in-depth understanding of what children are learning
now and how today’s learning points toward the horizons of later learning [5];
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(2) knowledge of young children’s learning and development in all areas—
including but not limited to cognitive development—and knowledge of the
issues and topics that may engage children at different points in their
development; (3) knowledge of effective ways of teaching mathematics to all
young learners; (4) knowledge and skill in observing and documenting young
children’s mathematical activities and understanding; and (5) knowledge of
resources and tools that promote mathematical competence and enjoyment [98].

Essential as this knowledge is, it can be brought to life only when teachers
themselves have positive attitudes about mathematics. Lack of appropriate
preparation may cause both preservice and experienced teachers to fail to see
mathematics as a priority for young children and to lack confidence in their
ability to teach mathematics effectively [99]. Thus, both preservice education
and continuing professional development experiences need to place greater
emphasis on encouraging teachers’ own enjoyment and confidence, building
positive mathematical attitudes and dispositions.

Even graduates of four-year early childhood programs with state licensure
usually lack adequate preparation in mathematics. State legislatures often
address their concern over teachers’ weak background in mathematics by simply
increasing the number of required mathematics courses needed for teacher
licensure. This remedy lacks research support [5, 94]. Credit hours or yearly
training requirements do little or nothing unless the content and delivery of
professional development are designed to produce desired outcomes for teachers
and children [95].

Teachers of young children should learn the mathematics content that is directly
relevant to their professional role. But content alone is not enough. Effective
professional programs weave together mathematics content, pedagogy, and
knowledge of child development and family relationships [100]. When high-
quality, well-supervised field work is integrated throughout a training program,
early childhood teachers can apply their knowledge in realistic contexts. Courses
or inservice training should be designed to help teachers develop a deep
understanding of the mathematics they will teach and the habits of mind of a
mathematical thinker. Courses, practicum experiences, and other training should
strengthen teachers’ ability to ask young children the kinds of questions that
stimulate mathematical thinking. Effective professional development, whether
preservice or inservice, should also model the kind of flexible, interactive
teaching styles that work well with children [94].

Preservice and inservice professional development presents somewhat differing
challenges. In preservice education, the major challenge is to build a sound,
well-integrated knowledge base about mathematics, young children’s
development and learning, and classroom practices [5]. Inservice training shares
this challenge but also carries risks of superficiality and fragmentation.
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To avoid these risks, inservice professional development needs to move beyond
the one-time workshop to deeper exploration of key mathematical topics as they
connect with young children’s thinking and with classroom practices. Inservice
professional development in mathematics appears to have the greatest impact on
teacher learning if it incorporates six features: teacher networking or study
groups; sustained, intensive programs; collective participation of staff who work
in similar settings; content focused both on what and how to teach; active
learning techniques; and professional development as part of a coherent program
of teacher learning [5, 102]. Innovative and effective professional development
models may use a variety of research-based approaches. In addition, classroom-
based inquiry, team teaching by mathematics and early childhood education
specialists, discussion of case studies, and analysis of young children’s work
samples tend to strengthen teachers’ confidence and engagement in early
childhood mathematics [5, 99, 101, 102].

Delivering this kind of ongoing professional development requires a variety of
innovative strategies. For early childhood staff living in isolated communities or
lacking knowledgeable trainers, distance learning with local facilitators is a
promising option. Literacy initiatives are increasingly using itinerant or school-
wide specialists; similarly, mathematics education specialists could offer
resources to a number of early childhood programs. Partnerships between higher
education institutions and local early childhood programs can help provide this
support. Finally, school-district-sponsored professional development activities
that include participants from community child care centers, family child care,
and Head Start programs along with public school kindergarten/primary teachers
would build coherence and continuity for teachers and for children’s
mathematical experiences.

2. Use collaborative processes to develop well-aligned systems of
appropriate high-quality standards, curriculum, and assessment.

In mathematics, as in other domains, the task of developing curriculum and
related goals and assessments has become the responsibility not only of the
classroom teacher but also of other educators and policymakers. State agencies,
school districts, and professional organizations are engaged in standards setting,
defining desired educational and developmental outcomes for children below
kindergarten age [13]. This trend represents an opportunity to improve early
childhood mathematics education but also presents a challenge. The opportunity
is to develop a coherent, developmentally appropriate, and well-aligned system
that offers teachers a framework to guide their work. The challenge, especially
at the preschool and kindergarten levels, is to ensure that such a framework does
not stifle innovation, put children into inappropriate categories, ignore important
individual or cultural differences, or result in narrowed and superficial teaching
that fails to give children a solid foundation of understanding [49].

To avoid these risks, state agencies and others must work together to develop
more coherent systems of standards, curriculum, instruction, and assessment that
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support the development of mathematical proficiency. To build coherence
between preschool and early elementary mathematics, the processes of setting
standards and developing early childhood curriculum and assessment systems
must include the full range of stakeholders. Participants should include not only
public school teachers and administrators but also personnel from center-based
programs and family child care, private and public prekindergarten, and Head
Start, as well as others who serve young children and their families. Families too
should participate as respected partners. Relevant expertise should be sought
from professional associations and other knowledgeable sources.

As in all effective standards-setting efforts, early childhood mathematics
standards should be coupled with an emphasis on children’s opportunities to
learn, not just on expectations for their performance. Standards also should be
accompanied by descriptions of what young children might be expected to
accomplish along a flexible developmental continuum [49]. Standards for early
childhood mathematics should connect meaningfully but not rigidly with
curriculum. Assessment also should align with curriculum and with standards,
following the principles articulated by national groups concerned with
appropriate assessment for young children [90-93].

District- or program-level educators are often responsible for selecting or
developing curriculum. Decisionmakers can be guided by the general criteria for
curriculum adoption articulated in the position statement jointly adopted by
NAEYC and the National Association of Early Childhood Specialists in State
Departments of Education [87]. In addition, decisionmakers should insist that
any mathematics curriculum considered for adoption has been extensively field
tested and evaluated with young children.

3. Design institutional structures and policies that support teachers’ ongoing
learning, teamwork, and planning.

National reports stress the need for teacher planning and collaboration [5, 7,
103, 104], yet few early childhood programs have the structures and supports to
enable these processes to take place regularly. Teachers of young children face
particular challenges in planning mathematics activities. Early childhood
teachers work in diverse settings, and some of these settings pose additional
obstacles to teamwork and collaboration. Many early childhood programs, in or
out of public school settings, have little or no time available for teacher
planning, either individually or in groups. Team meetings and staff development
activities occur infrequently.

The institutional divide between teachers in child care, Head Start, or preschool
programs and those in public kindergarten and primary programs limits the
communication needed for coherent mathematics curriculum. Without
communication opportunities, preschool teachers often do not know what
kindergarten programs expect, and early elementary teachers may have little
idea of the content or pedagogy used in prekindergarten mathematics education.
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New strategies and structures, such as joint inservice programs and classroom
visits, could support these linkages.

In addition, many programs have limited access to specialists who might help
teachers as they try to adopt new approaches to early childhood mathematics.
Administrators need to reexamine their allocation of resources and their
scheduling practices, keeping in mind the value of investing in teacher planning
time.

4. Provide the resources necessary to overcome the barriers to young
children’s mathematical proficiency at the classroom, community,
institutional, and system-wide levels.

A variety of resources, some financial and some less tangible, are needed to
support implementation of this position statement’s recommendations.
Partnerships among the business, philanthropic, and government sectors at the
national, state, and local levels will improve teaching and learning in all
communities, including those that lack equitable access to mathematics
education. Universally available early childhood mathematics education can
occur only in the context of a comprehensive, well-financed system of high-
quality early education, including child care, Head Start, and prekindergarten
programs [105-108]. To support universal mathematical proficiency, access to
developmentally and educationally effective programs of early education,
supported by adequate resources, should be available to all children.

Improvement of early childhood mathematics education also requires substantial
investment in teachers’ professional development. The mathematics knowledge
gap must be bridged with the best tools, including resources for disseminating
models of effective practice, videos showing excellent mathematics pedagogy in
real-life settings, computer-based professional development resources, and other
materials. In addition, resources are needed to support teachers’ involvement in
professional conferences, college courses, summer institutes, and visits to model
sites.

To support effective teaching and learning, mathematics-rich classrooms require
a wide array of materials for young children to explore and manipulate [45, 59,
109]. Equity requires that all programs, not just those serving affluent
communities, have these resources.

Finally, resources are needed to support families as partners in developing their
young children’s mathematical proficiency. The growing national awareness of
families’ central role in literacy development is a good starting point from which
to build awareness of families’ equally important role in mathematical
development [111, 112]. Public awareness campaigns, distribution of materials in
ways similar to the successful Reach Out and Read initiative, computer-linked as
well as school-based meetings for families, Family Math Nights, and take-home
activities such as mathematics games and manipulative materials tailored to the
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ages, interests, languages, and cultures of the children—these are only a few
examples of the many ways in which resources can support families’ engagement
in their young children’s mathematical learning [113, see also the online “Family
Math” materials at www.lhs.berkeley.edu/equals/FMnetwork.htm and other
resources at www.nctm.org/corners/family/index.htm)].

Conclusion

A positive attitude toward mathematics and a strong foundation for mathematics
learning begin in early childhood. These good beginnings reflect all the
characteristics of good early childhood education: deep understanding of
children's development and learning; a strong community of teachers, families,
and children; research-based knowledge of early childhood curriculum and
teaching practices; continuous assessment in the service of children's learning;
and an abiding respect for young children's families, cultures, and communities.

To realize this vision, educators, administrators, policymakers, and families
must work together—raising awareness of the importance of mathematics in
early education, informing others about sound approaches to mathematical
teaching and learning, and developing essential resources to support high-
quality, equitable mathematical experiences for all young children.
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The research base for sketching a picture of children’s mathematical
development varies considerably from one area of mathematics to
another. Outlining a learning path, moreover, does not mean we can
predict with confidence where a child of a given age will be in that
sequence. Developmental variation is the norm, not the exception.
However, children do tend to follow similar sequences, or learning paths,
as they develop. This chart illustrates in each area some things that

Learning Paths and Teaching Strategies in Early Mathematics

Examples of typical achievements of 3- to 6-year-olds and teaching strategies to promote them

many children know and do—early and late in the 3-6 age range. These
are, then, simply two points along the learning path that may have many
steps in between. For each content area, the Sample Teaching Strategies
column shows a few of the many teacher actions that promote learning,
when used within a classroom context that reflects the recommenda-
tions set forth in this position statement. In general, they are helpful
strategies, with minor adaptations, across the age range.

Content Area

Examples of typical knowledge and skills

Sample Teaching Strategies

of 1-3 with a number.

correct number “patterned” collections
(e.g., dominoes) and unpatterned
collections of up to about 6 items.

From Age 3 Age 6
Number and Counts a collection of 1-4 items and Counts and produces (counts out) Models counting of small collections
Operation begins to understand that the last collections up to 100 using groups of 10. and guides children’s counting in every-
counting word tells “how many.” day situations, emphasizing that we use
one counting word for each object:
o O O
“one...two...three...”
Models counting by 10s while making
groups of 10s (e.g., 10, 20, 30 ... or 14,
24, 34...).
Quickly “sees” and labels collections Quickly “sees” and labels with the Gives children a brief glimpse

(a couple of seconds) of a small
collection of items and asks how
many there are.

Adds and subtracts n

onverbally when | Adds or subtracts using counting-based

numbers are very low. For example, strategies such as counting on (adding 3
when one ball and then another are to 5, says “five ..., six, seven, eight”),
put into the box, expects the box to when numbers and totals do not go

contain two balls.

beyond 10.

Tells real-life stories involving numbers
and a problem. Asks “how many”
questions (e.g., How many are left? How
many are there now? How many did they
start with? How many were added?).

Shows children the use of objects,
fingers, counting on, guessing, and
checking to solve problems.






Geometry and
Spatial

Begins to match and name 2-D and 3-
D shapes, first only with same size
and orientation, then shapes that
differ in size and orientation (e.g., a
large triangle sitting on its point with
a small one sitting on its side).

Recognizes and names a variety of 2-D
and 3-D shapes (e.g., quadrilaterals,
trapezoids, rhombi, hexagons, spheres,
cubes) in any orientation.

Describes basic features of shapes (e.g.,
number of sides or angles).

Introduces and labels a wide variety of
shapes (e.g., skinny triangles, fat
rectangles, prisms) that are in a variety
of positions (e.g., a square or a triangle
standing on a corner, a cylinder “stand-
ing up” or horizontal).

Involves children in constructing
shapes and talking about their features.

Uses shapes, separately, to create a
picture.

Describes object locations with
spatial words such as under and
behind and builds simple but meaning-
ful “maps” with toys such as houses,
cars, and trees.

Makes a picture by combining shapes.

Builds, draws, or follows simple maps of
familiar places, such as the classroom or
playground.

Encourages children to make pictures
or models of familiar objects using
shape blocks, paper shapes, or other
materials.

Encourages children to make and talk
about models with blocks and toys.

Challenges children to mark a path
from a table to the wastebasket with
masking tape, then draw a map of the
path, adding pictures of objects
appearing along the path, such as a
table or easel.






Measurement

Recognizes and labels measurable
attributes of objects (I need a long
string; Is this heavy?).

Begins to compare and sort according to
these attributes (more/less, heavy/light;
This block is too short to be the bridge).

Tries out various processes and units for
measurement and begins to notice differ-
ent results of one method or another

(for example, what happens when we don’t
use a standard unit).

Makes use of nonstandard measuring tools
or uses conventional tools such as a cup or
ruler as nonstandard ways (e.qg., It’s three
rulers long).

Uses comparing words to model and
discuss measuring (This book feels
heavier than that block. | wonder if this
block tower is taller than the desk).

Uses and creates situations that draw
children’s attention to the problem of
measuring something with two different
units (e.g., making garden rows “four
shoes” apart, first using a teacher’s shoe
and then a child’s shoe).

Pattern/Algebra

Notices and copies simple repeating
patterns, such as a wall of blocks with
long, short, long, short, long, short,
long. . ..

Notices and discusses patterns in arith-
metic (e.g., adding 1 to any number
results in the next “counting number”).

Encourages, models, and discusses
patterns (e.g., What's missing? Why do
you think that is a pattern? | need a blue
next). Engages children in finding color
and shape patterns in the environment,
number patterns on calendars and
charts (e.g., with the numerals 1-100),
patterns in arithmetic (e.g., recognizing
that when zero is added to a number,
the sum is always that number).

Displaying and
Analyzing Data

Sorts objects and counts and com-
pares the groups formed.

Helps to make simple graphs

(e.g., a pictograph formed as each
child places her own photo in the row
indicating her preferred treat—
pretzels or crackers).

Organizes and displays data through
simple numerical representations such as
bar graphs and counts the number in
each group.

Invites children to sort and organize
collected materials by color, size, shape,
etc. Asks them to compare groups to
find which group has the most.

Uses “not” language to help children
analyze their data (e.g., All of these things
are red and these things are NOT red).

Works with children to make simple
numerical summaries such as tables
and bar graphs, comparing parts of

the data.
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ECEM 130 MEETING 6 4/27/09
Review Wednesday's Class:

Questions and Comments Videos, Boundary Math experience

Insights and Ideas

Topic 1: Chapter 3: Equity

Discussion Questions:
1. Pygmalion Effect: How do you inform without bias?
2. Authentic Assessment: What methods are best?
3. What are open-ended math materials?
4. IEP, IFSP, IDES, FAPE — How do you accommodate for a child with
Attention Deficit Disorder, Autism, Cerebral Palsy, Dyslexia/Dyscalculia

Topic 2: What is Number

Infants and Birds can count

Subitizing

Representation

One-to-one correspondence

Cardinal and Ordinal Numbers

Standards: count to 10 with meaning, identify numerals, construct sets
Getting kids to talk about counting

Topic 3: Math Activities for Counting with Understanding

Overview of Math Activities/Manipulatives

1. How to introduce in the classroom

2. Open ended vs. structured learning lesson
Activities:

1. Counting Books

2. Math lesson plans, manipulatives, and activity stations

a. Board games

Finger math/ how many taps?
Hands-On Standards, # 1 — 6
Number Match-Up
Spinner Circles (felt board)
Bowls of Beans Matching
Domino Matching

R

Assignments: Look over Chapter 5 PowerPoint (emailed to you tonight)
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Websites for Videos, Reference, and Preschool Math Activities

National Child Care Information and
Technical Assistance Center

http://nccic.act.hhs.gov/index.cfm

National Library of Virtual Manipulatives

http://nlvm.usu.edu/

Head Start Activity QuickSource, Math

http://www.teacherquicksource.com/headstart/domain.aspx?
contentID=8

NIEER National Institute for Early
Education Research

http://nicer.org/

National Council for Teachers of
Mathematics (NCTM) Standards PreK —

http://standards.nctm.org/document/chapter4/index.htm

Grade 2
TMlinois Early Learning (IEL) Standards http://illinoisearlylearning.org/standards/
for Math benchmarks.htm#math

[llinois Early Learning Tip Sheets for
Math Activities

http://ecap.crc.uiuc.edu/cgi-bin/iel/searchiel.cgi?
action=searchieltips

Sara Measures Video

http://illinoisearlylearning.org/videos/sara-measures.htm

NumberWorlds

http://www.clarku.edu/numberworlds/#

Experimenting with Balls Video

http://illinoisearlylearning.org/videos/exper-balls.htm

Counting Crackers Video

http://illinoisearlylearning.org/videos/counting-crackers.htm

Cars & Magnets Video http://illinoisearlylearning.org/videos/magnets-car.htm
Bethany Draws a Wheel http://illinoisearlylearning.org/videos/bethany-draws.htm
Going Camping Video http://illinoisearlylearning.org/videos/going-camping.htm
Finger Play Songs http://members.tripod.com/~Patricia F/learning.html
Felt Board Activities http://www.fastq.com/~jbpratt/education/mypages/

flannelstories.html




http://nccic.acf.hhs.gov/index.cfm

http://nccic.acf.hhs.gov/index.cfm

http://nlvm.usu.edu

http://nlvm.usu.edu

http://www.teacherquicksource.com/headstart/domain.aspx?contentID=8

http://www.teacherquicksource.com/headstart/domain.aspx?contentID=8

http://www.teacherquicksource.com/headstart/domain.aspx?contentID=8

http://www.teacherquicksource.com/headstart/domain.aspx?contentID=8

http://nieer.org/research/

http://nieer.org/research/

http://standards.nctm.org/document/chapter4/index.htm

http://standards.nctm.org/document/chapter4/index.htm

http://illinoisearlylearning.org/standards/benchmarks.htm#math

http://illinoisearlylearning.org/standards/benchmarks.htm#math

http://illinoisearlylearning.org/standards/benchmarks.htm#math

http://illinoisearlylearning.org/standards/benchmarks.htm#math

http://ecap.crc.uiuc.edu/cgi-bin/iel/searchiel.cgi?action=searchieltips

http://ecap.crc.uiuc.edu/cgi-bin/iel/searchiel.cgi?action=searchieltips

http://ecap.crc.uiuc.edu/cgi-bin/iel/searchiel.cgi?action=searchieltips

http://ecap.crc.uiuc.edu/cgi-bin/iel/searchiel.cgi?action=searchieltips

http://illinoisearlylearning.org/videos/sara-measures.htm

http://illinoisearlylearning.org/videos/sara-measures.htm

http://www.clarku.edu/numberworlds/#

http://www.clarku.edu/numberworlds/#

http://illinoisearlylearning.org/videos/exper-balls.htm

http://illinoisearlylearning.org/videos/exper-balls.htm

http://illinoisearlylearning.org/videos/counting-crackers.htm

http://illinoisearlylearning.org/videos/counting-crackers.htm

http://illinoisearlylearning.org/videos/magnets-car.htm

http://illinoisearlylearning.org/videos/magnets-car.htm

http://illinoisearlylearning.org/videos/bethany-draws.htm

http://illinoisearlylearning.org/videos/bethany-draws.htm

http://illinoisearlylearning.org/videos/going-camping.htm

http://illinoisearlylearning.org/videos/going-camping.htm

http://members.tripod.com/~Patricia_F/learning.html

http://members.tripod.com/~Patricia_F/learning.html

http://www.fastq.com/~jbpratt/education/mypages/flannelstories.html

http://www.fastq.com/~jbpratt/education/mypages/flannelstories.html

http://www.fastq.com/~jbpratt/education/mypages/flannelstories.html

http://www.fastq.com/~jbpratt/education/mypages/flannelstories.html
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As you go around to the stations you will find some lesson plan activities to try. Try making up a new game that involves counting
with meaning. Talk about how you would set it up with the goal of counting with meaning, and also how you would assess children’s
understanding of the concept. Name the activity, and share it with the class.
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How many beads on my string?

Cut out tag board numbers to
attach to each shoestring, #1-10.
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LLoad the Number Cups

L.abel each cup and so child can
see, to put the right amount of
counters 1n.
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How does this kind ot counting
occur 1n every day activities?
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Math 1s not in manipulatives,
math 1s 1n their heads, how do
you extend activities to link with
the math in their heads?
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How do math concepts arise out
of this activity?
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How can you prepare the
environment so that these
materials will encourage math

thinking?
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What kind of math thinking do

these materials strengthen?
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Observing and listening are
essential skills for the early

childhood teacher.
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Eftective curriculum includes a
mathematically rich environment
with a variety of materials to help
children explore key concepts.
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Talking With Children Using

Mathematical 1T erms

VOCABULARY
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I. Repeat the words 1n context
as manytimes as you can
during the lesson.

2. The best way to intrduce
words 1s while the activity 1s
being conducted.
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3. Listen for the children to use
thewords to describe their
actions during the activity.

4. Several days later, review the
words 1n the same or similar
contest.
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5. Later, repeat or extend the
activity using the words 1n
their proper context again.





Bricken ECEM 130 Teaching Math to Young Children 4/27/09

How can you promote
conversation ot the activity?
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T'ake an ordinal activity and
make 1t into a cardinal activity,
OT VICE Versa.
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Make this activity into a real life
problem, or situation.
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Number Cards with Animals

Have children count the animals
on the number cards.
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Websites to check out:
4/20

http://dvaeyc.enoah.com/
http://www.chicagometroaeyc.org/

http://www.cps.edu/Programs/Academic_and_enrichment/Pages/EarlyChildhood.aspx
http://illinoisearlylearning.org/standards/math.htm

Videos

Follow me: http://www.youtube.com/watch?v=SJbXiJ9BwjA
Basket of Nuts http://www.youtube.com/watch?v=]05NDizzeFQ

Crawling: http://www.youtube.com/watch?v=zOruPvxmkyA

Tent http://www.youtube.com/watch?v=Be6wWWMwQ3WY &NR=1
Print paint  http://www.youtube.com/watch?v=Nxn0DnrQHkY

Toddler blocks http://www.youtube.com/watch?v=dXwL-ugMwdg
Stack and knock off http://www.youtube.com/watch?v=RS06hqfH1g8
Pantry http://www.youtube.com/watch?v=hBmFzbEuFxs
Princess dolls http://www.youtube.com/watch?v=W-

4YvWRxKwY & feature=related
Muriel Sand Table  http://www.youtube.com/watch?v=bnOjQsUKoJc&feature=related
More Muriel

http://www.youtube.com/watch?v=xpLM65F X gTs& feature=related

IEL Videos  http://illinoisearlylearning.org/videos/index.htm

Buckle http://illinoisearlylearning.org/videos/responding-extending.htm
Camping http://illinoisearlylearning.org/videos/going-camping.htm
Shaving cream http://illinoisearlylearning.org/videos/shaving-cream.htm
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ECEM 130 MEETING 7 4/29/09

Review Mondays Class:

Questions and Comments Number Stations
Insights and Ideas

Journals

Topic 1: Chapter 5: Infants and Toddlers

Discussion Questions:
State standards (sites and handout)
Open-ended math materials
Videos of preschool problem solving
Some good kids’ books

Topic 2: Number Sense

Flexibility in thinking about numbers is the key.
Cardinal numbers mean “how many”
“How many is three?” is not answered by “1,2,3”.
Ordinal numbers mean sequence
Standards: count to 10 with meaning, identify numerals, construct sets
Getting kids to talk about counting
Important comparison words (same, more, less,...)
Diversity of representations
Invention of techniques

Topic 3: Math Activities for Number Sense

Virtual manipulatives

NLVM, Illuminations, BBC, PBS video sites
count in different order, what happens? count backwards?
comparison words

Assignments:

Visit websites at end of Chapter 5 (p 178)
Discovery Journal: p 179
Apply exercise #1

Reflect on number activities from this week

Bring in any math questions, problems you want to find out about.

4/29/09
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NOTES:
To include in class:

Show :

states standards sites

Videos of preschool problem solving math
Virtual Manipulatives:

Discuss infants & toddlers, development -- give handout, mention hot links
of more sites.

Read infant/toddler appropriate books, numeracy.

Virtual Manipulatives: Try to find several different kinds of activities to fit:
different learning styles, areas of development, interests,etc.

DJ: Try your hand at designing an activity for 2-3 yr olds, and 4-5 yr olds
meeting the standard of counting with meaning, or one to one
correspondence. Think about how you might make it an activity that
involves problem so

MAKING NUMBERS

Use tiles, string, pennies, blocks, felt, etc. to make numbers.

DRAWING NUMBERS

Use numbers of different sizes on a sheet of paper secured to a hard
cardboard backing lined with sand paper (the more course, the better). Ask
the children to trace the numbers.

WHICH HAND HAS MORE?

DOMINO RICH!

Dominoes face down on a felt pad in the middle of a group of children.
The teacher, or a child can be a banker. The other children are the
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customers. The first child goes to the bank by picking a domino and
turning it over. She will look at both sides and say if they are the same or
different, then describe the difference. She may say a number, or show
with her fingers, etc. She gets a dollar for each dot that doesn’t match,
isn’t the same, or “more.” The “banker” counts out the dollars, then the
next child has a turn.

Ideas, accommodations, extensions? Change the rules, extend the skills!

How could you set something like this up then have children try it out then
ask them to change the rules?

MAKING NECKLACES -- Pg 34 PSM

Vocabulary Tips:

VOCABULARY for NUMERACY

Numeral names

nlvm.usu.edu/en/nav/vlibrary.html

http://illuminations.nctm.orag/

http://pbskids.org/cyberchase/games.html

http://www.bbc.co.uk/schools/laac/menu. shtml

http://www.bbc.co.uk/schools/ks3bitesize/maths/

http://www.st-julie-billiart.cnd.pvt.kl2.oh.us/mt/mtk2.htm






Cathie Lewis, Brian Schad, José Contreras, Vicky Kirschner,
Cynthia Garnett, P. Mark Taylor, Bonnie Hagelberger, and
Elizabeth M. Skipper

Top-Ten Ways to
Strengthen the
Mathematics in Your
Classroom

elcome back to yet another exciting

school year! Whether it is your first year

of teaching or your thirty-first, some-
times we all need a little help before plunging into
a new school year. The Teaching Children Mathe-
matics Editorial Panel has assembled a list of activ-
ities to strengthen the classroom mathematics
program. The ideas range from organizing mathe-
matics materials to working with parents to taking
a leadership role in mathematics. We hope our sug-
gestions spark your thinking and planning as you
wade into another school year.

Create a mathematics environment.

Fill your classroom with examples of

mathematics being used in the real
world. Perhaps you can dedicate a bulletin board to
mathematics. You may want to include a “problem
of the week”; for ideas, turn to our regular “Math
by the Month” and “Problem Solvers” departments
for a steady source of rich problems each month.
You could also use a bulletin board to illustrate a
particular theme, such as “Math in Nature: Mathe-
matical Patterns in the World around Us,” or dis-
play pictures that connect mathematics to other
subject areas. A mathematics center could also be
created that includes puzzles, thinking games, and
manipulatives that could be explored by students.

Make mathematics a priority within

your classroom. Plan to integrate math-

ematics with other subject areas. An
easy way to get started is to collect children’s liter-
ature that promotes mathematical concepts. A few
NCTM resources that may be helpful are Explor-
ing Mathematics through Literature: Articles and
Lessons for Prekindergarten through Grade 8;
New Visions for Linking Literature and Mathemat-
ics; the classic The Wonderful World of Mathemat-
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ics: A Critically Annotated List of Children’s
Books in Mathematics, Second Edition; as well as
How to Use Children’s Literature to Teach Mathe-
matics. The April 2005 focus issue of Mathematics
Teaching in the Middle School, titled “Connecting
Mathematics and Literature in the Middle Grades,”
has several ideas that can be modified for use in the
lower grades. Connections can also be made to
your science and social studies curriculum by ana-
lyzing data that can be extended into a real-life
problem-solving situation.

Plan to connect with parents. Try pro-

viding parents with a monthly news-

letter that includes a brief overview of
mathematical topics and vocabulary that you
intend to teach each month. The newsletter could
include informative messages written by stu-
dents, with clear explanations for parents about
how to complete various types of problems and
algorithms. A take-home “manipulative of the
month” made out of sheets of craft foam or other
inexpensive material could also be shared. Sug-
gested activities for parents to do at home with
their children would reinforce the concepts and
activities that the students are investigating dur-
ing the day. For more ideas, watch for a new

The authors served on the Teaching Children Mathematics Editorial Panel June 2004-May
2005. Editorial Panel members are appointed to three-year terms by the NCTM President and
Board of Directors. Comments to this group can be sent to tcm@nctm.org.

The views expressed in “In My Opinion” (IMO) do not necessarily reflect the views of the
Teaching Children Mathematics Editorial Panel or the National Council of Teachers of Mathe-
matics. IMO is an opinion column about a topic of interest to readers of Teaching Children
Mathematics. Reader opinion manuscripts, limited to 600 words, are welcomed and will be
considered as potential IMO articles. Readers are encouraged to respond to IMO editorials by
sending double-spaced, typed letters for possible publication in “Readers’ Exchange.” Letters
and rejoinders are limited to 250 words. All “Readers’ Exchange” and “In My Opinion” sub-
missions should be sent to Teaching Children Mathematics, 7906 Association Dr., Reston, VA
20191-1502; or send electronic submissions to tcm@nctm.org.

Copyright © 2005 The National Council of Teachers of Mathematics, Inc. www.nctm.org. All rights reserved.
This material may not be copied or distributed electronically or in any other format without written permission from NCTM.

IN MY OPINION





Create a mathematics environment.

Make mathematics a priority within your classroom.

Plan to connect with parents.

Take an inventory of your mathematics materials.

Seek opportunities for professional growth.

Make problem posing an integral part of your mathematics curriculum.

Work with your parent organization.

Share your success.

Take a leadership role in mathematics.

Become an advocate for mathematics.

TCM department, “At Home with Mathematics,”
debuting this spring.

Take an inventory of your mathemat-

ics materials. The start of a new year is

a good time to get organized and find out
what mathematics resources you have and what
you might need. Sort through the manipulatives
that you have collected over the years and develop
a method for organizing your resource books by
topic. Make a prioritized list of the materials that
you do not have and decide what you would like to
purchase this year to enhance your classroom
instruction. Also be sure to share materials that you
think other teachers would find useful.

Seek opportunities for professional
growth. Set a goal to add at least one
new book to your professional library,
such as a mathematics dictionary that will assist
you in your daily teaching. You might also con-
sider investing in a comprehensive mathematics
history book like A History of School Mathemat-
ics (a two-volume set). Other avenues of profes-

sional growth may include taking a course or
workshop online and looking for opportunities
to attend professional development sessions
offered within your school district or at a local
university. You can also plan to attend a local,
regional, or national conference.

Make problem posing an integral part

of your mathematics curriculum.

Problem posing reaches beyond the
scope of problem solving by instilling within stu-
dents the curiosity to question and create mathe-
matically rich problems. This curiosity stretches a
student’s mind beyond the walls of the teacher-
posed problem by having students continually seek
the solution to what-if types of questions. Look for
more information on this topic in the upcoming
October issue of TCM.

Work with your parent organization.
Plan a mathematics fair that is created and
conducted by students. It will give parents
and children the opportunity to experience mathe-
matics together. You may also want to develop a
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mathematics brochure to share with your parent
organization that includes a list of suggestions on
how to help children with mathematics. You might
use the new book A Family’s Guide: Fostering Your
Child’s Success in School Mathematics for ideas to
share with parents. Parent organizations may also be
helpful in funding mathematics-related field trips to
museums and observatories.

Share your success. Everyone has a
favorite mathematics lesson or research
project. Why not write an article describ-
ing the lesson for a professional journal like 7TCM?
You may also want to consider sharing your ideas
with TCM’s “From the Classroom” department or
contributing solutions to the problem posed in the
“Problem Solvers” department found in every issue.

Take a leadership role in mathematics.

Start a professional reading group to dis-

cuss mathematics teaching and learning.
Involving beginning teachers in a mathematics-
related reading group would help everyone involved
grow as a teacher. You may want to consider reading
the book Empowering the Beginning Teacher of
Mathematics: Elementary. Also be sure that your
principal has a copy of the Administrator’s Guide:
How to Support and Improve Mathematics Education
in Your School.

Become an advocate for mathematics.

1 0 Celebrate the mathematics learning that

is taking place in your school by sharing

your experiences with the local newspaper as well

as school board members, the superintendent, and

city and state officials. Letting others know about

your school may result in a tremendous boost to
your school’s mathematics program.

As you dive into the waters of a new school
year, we wish you great success as you provide
many mathematics opportunities that will help
your students move forward. Throughout the
year, your swim will certainly create many new
adventures that you will be able to share with
your students. When a special lesson or activity
takes place, remember that you can share it
through “Readers’ Exchange” or through an
article that you write. Contact us at Teaching
Children Mathematics, 1906 Association Dr.,
Reston, VA 20191-1502; or send a message to
tcm@nctm.org. TCM is a great resource for
teaching, learning, and sharing. A

Teaching Children Mathematics / August 2005
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ECEM 130 MEETING 8 5/4/09

Review Wednesdays Class

Questions and Comments State standards, virtual manipulatives
Reflection questions

Insights and Ideas

Lesson Plan Project

Questions?
Why early math?

Topic 1 Books! Books! Books!

Some good kids’ books on math.

Topic 2 Numbers and Operations

Important comparison words (same, more, less,...)
Diversity of representations
Invention of techniques
The meaning of operations
put together, take away
find the missing information (whole/part relations)
comparison and completion
Composing and decomposing numbers
The symbolism problem and memory load

Topic 3 Math Manipulatives for Number Sense

Play with (physical) manipulatives
The transfer problem

ﬂssignments

Discovery Journal -- turn in today, you'll get it back on Wednesday
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ECEM 130 MEETING 9 5/6/09

Review Mondays Class:

Questions and Comments
Ideas, remaining questions about Number and Operations

Topic 1

Topic2

Topic 3

Topic4

Topic 5

Hand Outs:

Assignments

Airplane Landing Pads
Pigeon Hole

Measurement Stories

How Tall How Short How Far Away Alder
Biggest, Strongest, Fastest Jenkins

Inch by Inch Lionni

Lesson Plan Project
Look at Alina’s activity plan

Questions about activity/lesson plan assignment?
Discuss: Class activities collection

Measuring
Overview of Measurement Standard
Length, area, volume, weight, time
How Measurement Works

Measurement Group Activity: The Statue of Libertys Nose

Marilyn Burns

Math Manipulati@es for Measurement

'The Way Grownups Measure

How Measurement Works

Activity/Lesson Plan samples

Reading: Chapter 6, Preschool Age
Finish Lesson Plan/Activity Assignment for Monday
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NOTES:
To include in class:

Show :

states standards sites

Videos of preschool problem solving math
Virtual Manipulatives:

Discuss infants & toddlers, development -- give handout, mention hot links of more
sites.

Read infant/toddler appropriate books, numeracy.
Learning centers?

Virtual Manipulatives: Try to find several difterent kinds of activities to fit: different
learning styles, areas of development, interests,etc.

DJ: Try your hand at designing an activity for 2-3 yr olds, and 4-5 yr olds meeting the
standard of counting with meaning, or one to one correspondence. Think about how
you might make it an activity that involves problem solving.

LARGE NUMBERS
How can you help kids keep track of large counting numbers?

BEADS ON STRING

Make up a cardinal number activity. Make up an ordinal number activity.

CONVERSATION BLOCKS
Use these blocks to help kids talk about numbers.

BEADS IN BUCKETS

Use these materials to encourage cardinal number skills.

DOMINOES
Make up a counting game. Relate it to the real world.
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NUMBER RHYTHMS

How can you connect sound and touch to numbers?

POTPOURRI

Make up some number activities with these materials.

FELT AND PIPS

Make number patterns to match dice patterns.

NOT IN THE MANIPULATIVES

Math is in a child's mind, not in the physical manipulatives. Use these materials to
encourage thinking.

NUMBER SEARCH

How would you encourage kids to search for specific cardinal amounts (numbers) in

STATION A

Foo foo far barm.
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ECEM 130 MEETING 10 5/11/09

ReviewWednesday’s Class:

Topic1 Activity Plans: Share your activity plan with the class. As we listen to them,
think about how you would assess your students after the activity. We will discuss
assessment on Wednesday.

Topic2 Measurement Manipulatives — how do we use these to teach measurement to
young children?

Topic 3 Partner up for today’s fun activity.

Hand Outs: Measuring What Counts

Assignments:

Reading:

CABM (Children are Born Mathematicians)Chapter 4, page 114 *How can I be sure that
children are learning?”

Mearsuring What Counts, skim the headings and gray text boxes for Wednesday .
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ECEM 130 MEETING 11 5/13/09

Review Mondays Class:

Questions and Comments
Ideas, remaining questions about Measurement

Topic 1 Measurement Stories and Activit_y Plans

Sharing
Discuss the reading Measuring What Counts

Topic 2 Measurement Standards

recognize attributes of length, area, volume, weight, and time
compare and order objects in terms of above attributes
measure using non-standard and standard units

select appropriate tools for measurement

understand comparison words

Topic 3 Video: The Baby Human

Discussion

Topic 4 Measurement Group Activity

A collection of problems for you to work on.

Assignments
Discovery Journal :
'Think about the video we watched tonight. In what ways do you see cognitive
development begin to develop into numbers, measurement, pattern recognition,
exploration of geometrical shapes, and predictions?
Next Week

We will start with algebra on Monday. We will also begin looking at the age group
Kindergarten and first grade. Finally, we will cover authentic assessment for each
age group: infants, toddlers, preschoolers, kindergarten and first grade.
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SOME MEASUREMENT PROBLEMS

. Measure the perimeter, area, and volume of your hand.

. Human balance: can you tell the difference in weight between 1 and 2 plastic blocks?
Between 10 and 11 blocks?

. How many times can you snap your fingers in 20 seconds? Estimate, then measure.

. How many times can you fold a piece of paper in half? Estimate, then experiment.

. How many blocks can you hold in one hand? In two hands? Estimate, then measure.

. You have a 30 inch piece of yarn. What shape surrounds the greatest area?

. Make a list of important measurement and comparison words. One syllable only, please.

. How can you get an elephant to the third floor of this building?
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ECEM 130 MEETING 12 5/18/09

Review Wednesdays Class:

Questions and Comments
Ideas, remaining questions about Measurement

Topic 1 Algebra Stories

“Patterns”

“Fish is Fish”

Topic 2 Developmental Milestones

Handout
Numbers and Measurement Units

Topic 3 What is Algebra

ancient algebra (14th-18th centuries)
modern algebra (19th-21st centuries)
patterns and symmetries

physical anchors

groups and mapping

equality and substitution

Topic4 Early Algebra

When is abstraction appropriate?

Topic 5 Algebra Group Activity

What comes next in these sequences?
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ALGEBRA ACTIVITIES

1. What comes next?

1 2 3 4 5 ...

1 3 6 10 15 ...

1 4 9 16 25 ...

1 2 4 8 16 ...

1 2 6 24 120 ...

1 719 37 61 ...

11 2 3 5 8 13 ...

O T TFF S S E...

2. How many different double dip ice cream cones can you
from 31 flavors?

3. How many different squares are on a sheet of graph paper?

4. What is the perimeter of a row of N squares? Triangles?
Pentagons? Hexagons?






DEVELOPMENTAL MILESTONES IN PRESCHOOL MATHEMATICS

Infants/Toddlers/Preschoolers: NUMBER/OPERATIONS

AGE SKILL/CONCEPT DESCRIPTION

24-36 mo. One-to-One The understanding that one thing can be matched up with another.

6-12 mo. Object Permanence | The understanding that an item still exists when it is not seen. The child understands that it is just hiding.

12-18 mo. More The understanding that groups of objects or items have a quantity.

24-36 mo. One The understanding that items have a distinct quantity and can be counted.

24-36 mo. Counting Children can recite some number words.

20 i Recognize numerals up to 5.

Can recognize small groups of objects (3 and under) as being more or less.

3-4 Years . . . .
Number and Systems Recognize numerals up to 10. Can determine ow many in groups of 5 or fewer objects.
and Counting Demonstrate one-to-one correspondence.

NG Recognize numerals up to and over 20

Can group and re-group sets of objects (5 blocks can be 2 groups: 2 blocks and 3 blocks.)

3-4 Years

Child can count a collection of 1-4 items. Understands that the last word tells how many even if counting
lacks numerical understanding. Counting is more like saying the ABCs. There is sequence, but not quantity.

43
-4 Years Number and Can add by counting all. Children roll two dice that come up three and four. To determine how many spaces

Operations to move, the child counts One, fwo, three, on one die, and Four five, six, seven on the second die.

4%-5 Years ) ) ) .. ) ) ) )
Can count on when using dice to play a math game or in other addition situations. The child rolls two dice.

One displays three dots and the other displays four dots. He looks at the first die and says 7%ree then counts
on with the second die Four five six seven.






DEVELOPMENTAL MILESTONES IN PRESCHOOL MATHEMATICS

Infants/Toddlers/Preschoolers: MEASUREMENT

4-4% Years

4%-5 Years

Measurement

AGE SKILL/CONCEPT DESCRIPTION
6-12 mo. Judging Distance Infants begin to be able to judge near and far.
1994 e, Quantity Measurements Using concepts of more children are comparing quantities.
24-36 mo. Size Comparisons Children use words to make relative comparisons such as bigger or smaller.
92 Viemins Use comparing language in play situations such as bigger, smaller, longer, taller.
Compare lengths directly. Recognize attributes of volume, weight, area, and time. Explore
3-4 Years ing objects in a play envi h as building blocks or sh
Measurement Concepts, | measurement using objects in a play environment, such as building blocks or shoes.
Skills, Tools
Begin understanding transitivity; can use a stick or string to represent and re-create a length. Use
4-5 Years nonstandard units to compare objects. Comparison of area by placing one object over another.
Exploratory use of a standard ruler.
34y Recognizes and labels measurable attributes of objects such as length and weight. For example,
-4 Years

they may ask, Is zhis long enough?

Begins to use nonstandard suits for measurement. They can use an item to be measured, but they
need a number of them. For example the child can measure the teacher’s desk .

Children begin to use standard units such as rulers to measure objects. They can use a 1-foot ruler
to measure a 3-foot desk using unit iteration.






DEVELOPMENTAL MILESTONES IN PRESCHOOL MATHEMATICS

Infants/Toddlers/Preschoolers: A L GEBM

AGE SKILL/CONCEPT DESCRIPTION
12-24 mo. Sorting Can sort things that are exactly alike
18-24 mo. Multiple Classification Grouping items by only one or more (but not all) characteristics.
24-30 mo. Sequence A child puts items in a order based on either arbitrary or non-arbitrary characteristics.
30-36 mo. Seriation A child puts objects in a numerical sequence from smallest to largest.
18-24 mo. Patterns Children can recognize, replicate, and produce patterns
2-3 Years Recognize that a pattern is present in a play situation, like in music, art, and blocks
3-4 Years Patterns and Functions Can identify a pattern such as long-long-short, or red-blue-red-blue.
4-5 Years Can create new patterns or re-create patterns seen before






DEVELOPMENTAL MILESTONES IN PRESCHOOL MATHEMATICS

Infants/Toddlers/Preschoolers: GEOMETRY and SHAPES

AGE SKILL/CONCEPT DESCRIPTION
12-18 mo Matching Children can match shapes and colors to other objects of the same shape and color.
24-36 mo . . . . .
Stacking Children can stack towers from different-sized objects
2-3 Years Match shapes of same size and orientation.
Informal play with solids such as blocks or tiles. Use shapes to make a design. Usually in isolation rather
than in combination.
3-4 Years . . . . . e .
Match shapes of different sizes and orientations. Cover an outline or existing picture with moveable
Shapes shapes. Break down simple shapes on a tangram puzzle with clues or help.
4-5 Years . . . . : .
Recognize and name variations of the circle, square,triangle,and rectangle. Build and describe two-
dimensional shapes in play settings using their own words. Make representational pictures by combining
shapes. Locate shapes in an arrangement of overlapping shapes or figures.
23 Yieais Understand and use ideas such as over, under, above, on beside, next to, and between.
3-4 Years o . oo . . .
Place toy objects in correct relative position to make a map of the classroom. Orient objects vertically or
Locations, Directions, horizontally.
and Coordinates
4-5 Years Can draw maps of familiar areas or environments that include landmarks, even if landmarks are not in
correct relative positions.






DEVELOPMENTAL MILESTONES IN PRESCHOOL MATHEMATICS

Infants/Toddlers/Preschoolers: GEOMETRY and SHAPES continued

2-3 Years Create two-dimensional shapes and three-dimensional buildings that have line and rotational symmetry

in play situations.
Transformation and

3-4Years | Symmet e 1 . : . :

y ry Can identify slides, flips,and turns of two-dimensional shapes informally.

4-5 Years When asked, can identify and create shapes that have line and rotational symmetry.

2-3 Years Copy a shape while directly observing it.

3-4 Years quahz.anon and Spatial Copy a shape from memory after seeing the model for a few seconds.

easoning

4-5 Years . .

Copy a small collection of shapes from memory after seeing the model for a few seconds.

3-4 Years . . . . . . . . .
Child begins to associate names of two-dimensional and three-dimensional shapes wit the same size and
orientation.

4-4%, . . . . . . T

Years Geometry and Can identify two-dimensional and three-dimensional shapes regardless of size differences and

Spatial Sense

orientations. A triangle is still a triangle even if it is upside-down.

4%-5 Years

Can use Tangrams to combine shapes into new shapes.






DEVELOPMENTAL MILESTONES IN PRESCHOOL MATHEMATICS

Infants/Toddlers/Preschoolers: DISPI.AYING AND ANALYZING DATA

4%-5 Years

AGE SKILL/CONCEPT DESCRIPTION
3-4 Years Sorts objects and is able to count and compare the categories.
4
-4 Years ' ) _ Creates categories based on complex characteristics of objects such as ¢hings that cut which
gwplaymg and Analyzing | .,uld include knives, scissors, and saws.
ata

Child organizes and displays data through simple numerical representations such as bar graphs.
Children can count the number in each group.
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ECEM 130 MEETING 13 5/20/09
Reminder: No school on Monday, 05/25/09

Review Monday:

Questions and Comments

Curriculum Review: ~We have some samples and have ordered others, namely UC Everyday Math,
TERC Investigations, and Kendall Hunt Trailblazers. When they arrive, we’ll bring them all in so that

you can look at Pre-K-2 curriculums.

Topic 1 Patterns
Monday’s pattern problems
algebraic structure
Sorting, classification, sets
Mapping and functions
Equality and substitution

Topic 2 Videos: Algebra, Music

What did you see?
When is abstraction appropriate?

Topic 3 Elements of a learning environment for young children

Topic4 Video: Baby Human

Assignment: Create an lesson plan for preschool age children in the area of Number/Operations,

Measuring, or Algebra. Model your plan after the examples in the book, pages 222-229, to include:
Lesson Title:
Age:
Subject Area:
Concept: (Please specify number, measurement, or algebra concept from Table 6.2 pg. 203)
Objective:
Standards:
Focal Points:
Lesson Summary:
Beginning the Lesson:
Procedures:
Extension:

Adaptations:
Method(s) of Assessment:

Visit virtual manipulative sites and look at algebra activities.

We'll have “circle sharing” for your lesson plans on Wednesday, 05/27.
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ECEM 130 MEETING 14 5/27/09

Review Last Wednesday:

Questions and Comments
Remaining questions about algebra

Curriculum Review:  As soon as we receive the curriculum samples from UC Everyday Math, TERC
Investigations, and Kendall Hunt Trailblazers, we will bring them in to review. These samples will give you
an idea about the kinds of math students will be doing in Pre K - 2nd grade.

Topic 1 Sharing Lesson Plans
We will sit in a circle so everyone can share their preschool lesson plan
with the class.

Topic 2 Algebra and Patterns

Balances
Gestalt visual patterns

proximity, similarity, continuity, closure, area, symmetry
Symmetries

translation, rotation, reflection, multiple, re-entrant

Topic 3 Activity: Pattern/Attribute Blocks
Building and identifying patterns

Topic 4 Virtual Manipulatives for Algebra and Patterns

Illuminations

Assignment for Monday, June 1:

Read Chapter 4: Creating a Constructivist Classroom
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PATTERNING ACTIVITIES

Algebra is the study of symmetries and patterns.

1. Make a design using pattern blocks (attribute blocks).

2. Identify any gestalt structures in your design.

3. Make a design for each of the following types of perceptual gestalts:

a. proximity
b. similarity
c. continuity
d. closure

e. area

4. Make a design for each of the following types of symmetry:

translational or repeating

rotational

reflection or mirror (one axis of symmetry)
mirror (multiple axes)

re-entrant or recursive (fractal)

°po o

5. Visit

http://www-viz.tamu.edu/faculty/ergun/research/artisticdepiction/symmetric/program/index.html
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PHYSIOLOGY

The Human Sensorium
cranial: smell, see, taste, hear, motion, balance
integumentary: touch, pressure, cold, heat, pain

muscular: position, tension

Retinal Variables

size, shape, position, orientation, texture, hue, value

Perceptual Gestalts

proximity

similarity .
continuity = ----- [—
closure C ) ()
area ¢ €D

symmetry <<< 1iFino>>>






Complete the Pattern NaME

Place objects in the first three boxes and then draw the other objects needed to create a pattern.

,EC)Q "_LUMINAT]ONS © 2008 National Council of Teachers of Mathematics
http://illuminations.nctm.org

l Resources for Teaching Math






Song Lyrics

The following are lyrics for songs used in the Powerful Patterns unit.

Bingo

There was a farmer had a dog,
And Bingo was its name-o.

B-1-N-G-0!
B-1-N-G-0!
B-1-N-G-0!

And Bingo was its name-o!

There was a farmer had a dog,
And Bingo was its name-o.
(clap)-1-N-G -0!
(clap)-1-N-G-0!
(clap)-1-N-G -0!

And Bingo was its name-o!

The song is repeated continually, each time replacing one more letter with a clap. By the time
students get to the sixth verse, none of the letters are sung; instead, there are five claps.

Old MacDonald

Old MacDonald had a farm, E- 1 -E - 1-0.

And on that farm there wasacow, E-1-E-1-0.
With a moo, moo here!

And a moo, moo there!

Here a moo, there a moo, everywhere a moo, moo!
Old MacDonald had a farm, E- 1 -E -1 -0.

Old MacDonald had a farm,E-I-E-1-0.

And on that farm there wasacat, E-I-E-1-0.

With a meow, meow here!

And a meow, meow there!

Here a meow, there a meow, everywhere a meow, meow!
And a moo, moo here!

And a moo, moo there!

Here a moo moo, there a moo moo, everywhere a moo, moo!
Old MacDonald had a farm,E-I-E-1-0.

Repeat with animals of the students’ choice, such as pigs, horses, and dogs, adding sound effects
for the new animal with each verse.

,EC)Q |]_|_UMINAT]ONS © 2008 National Council of Teachers of Mathematics
http://illuminations.nctm.org

l Resources for Teaching Math





Head, Shoulders, Knees, and Toes

Head, shoulders, knees and toes,
Knees and toes.

Head, shoulders, knees and toes,
Knees and toes.

Eyes and ears and mouth and nose,
Head, shoulders, knees and toes.
Knees and toes.

As the body parts are named, students put both hands on the part named. The second time the
song is sung, head is omitted, but both hands are placed on the head when the word would have
been sung. The third time, omit the word shoulders. And so on.

Miss Mary Mack

Miss Mary Mack, Mack, Mack

All dressed in black, black, black
With silver buttons, buttons, buttons
All down her back, back, back.

She asked her mother, mother, mother
For fifty cents, cents, cents

To see the elephant, elephant, elephant
Jump over the fence, fence, fence.

He jumped so high, high, high

He touched the sky, sky, sky

And didn’t come back, back, back
Till the fourth of July, -ly, -ly.

Movements to match:

Put your left hand, palm up, at about waist level, and put your right hand, palm down,
about a foot higher than the left hand.

This requires a second person, facing you, with hands opposite, so that person’s right
hand is palm-down above your palm-up left hand, and his/her left hand is palm-up below
your palm-down right hand.

Bring your hands to meet your partner’s (i.e., your left hand up, right hand down).

Clap your hands together.

Next give the person a double high-five (put both of your hands vertically so that your
palms face your partner and "clap™ his/her matching hands) three times at the same time
the last word is repeated three times.

,EC)Q |]_|_UMINAT]ONS © 2008 National Council of Teachers of Mathematics
http://illuminations.nctm.org

l Resources for Teaching Math





Miss Susie

Miss Susie had a baby,
She named him Tiny Tim,
She put him in the bathtub,
To see if he could swim.

He drank up all the water,

He ate up all the soap.

He tried to eat the bathtub

But it wouldn’t go down his throat!

Movements to match:

Sit across from your clapping partner.

Begin by clapping your hands together.

Then, reach out with your right hand to clap your partner’s right hand.
Next, clap your hands again.

Now reach out with your left hand and clap your partner’s left hand.
Repeat. Clap on each beat.

,Ec)‘:..lx |]_|_UMINAT]ONS © 2008 National Council of Teachers of Mathematics

http://illuminations.nctm.org

¢ Resources for Teaching Math






Pattern Templates

These templates can be used with the activities in the lessons “Order, Order” and “Sorting Time.”

Paper Strip

Flag Pattern

,EC)Q |]_|_UMINAT]ONS © 2008 National Council of Teachers of Mathematics
http://illuminations.nctm.org

l Resources for Teaching Math
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ECEM 130 MEETING 15 06/01/09

Review Last Wednesday:

Questions and Comments?
Remaining questions about algebra
Textbook quiz questions
Main ideas from brain development research
-- non-linear (spurts and jumps)
-- critical periods (windows of opportunity)
-- rest and non-activity is necessary
-- lots of stimulation is necessary
-- learning goes through emotion

-- loving support helps

Topic 1 Some Kid's Books

Topic 2 C/mpter 4: Creating a Constructivist Classroom

Topic 3 Geometry

What is geometry?

dimension, shapes, measures

Greek heritage

Pythagorus’ Theorem -- some geometric proofs
Key words

on/off, up/down, in/out, left/right, high/wide/tall/large/...
What is developmentally appropriate for toddlers and preschoolers?

Topic4 Activity: Some geometry problems

For Wednesday, June 3:

Read Chapter 4: Creating a Constructivist Classroom






ECEM 130

Learning Environments for Young Children

6/1/09

Infants and Toddlers

Preschoolers

Kindergarten - First Grade

O O

O O O O O O

©)

Spaces are home-like, responsive and
stimulate sensory needs

Some spaces invite play

Some spaces invite calm

Some spaces encourage exploration

Changing tables

Padded mats

Rocker

Low tables

Mobility toys

Different colors and patterns on the
floors and walls

Good quality air, water, food
Developmentally appropriate
manipulatives, playthings, and toys,
No small objects

O O O O O

Spaces are still home-like and offer
connection and a sense of belonging
Spaces for group and individual work
Spaces for messy play/easy clean-up
Spaces for quiet, calm

Spaces for physical exercise

Spaces for individual storage, like a
cubby

Developmentally appropriate
manipulatives

Natural materials that engage the
senses

Symbolic representations and visual
arts

Materials for different cognitive levels,
diversity

Flexible space and open-ended
materials

Things that engage curiosity

Big calendar, day schedule

Spaces offer connection and a sense of
belonging to the students.

Flexible, open spaces for projects/
play/exploration/centers

Tables for group and individual work
Spaces for messy projects/easy clean-
up

Spaces for quiet, calm

Spaces for physical exercise

Spaces for individual storage, like a
desk or cubby

Arrangements of tables/desks allow
students to see each other as well as
the teacher

Developmentally appropriate
manipulatives

Natural materials that engage the
senses

Symbolic representations and visual
arts

Materials for different cognitive levels,
diversity

Flexible space and open-ended
materials

Things that engage curiosity

Big calendar, day schedule
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ECEM 130 MEETING 16 06/03/09

Review Last Monday:

Questions and Comments?
Questions about geometry

Topic 1 Comments on the test materials from the textbook
Topic2 Chapter 4: Creating a Constructivist Classroom
powerpoint

Topic 3 Geometry activities for kids

mobius strips
some comments on fractals
some geometry games

Topic 4 Activit_y: Geometr_y manipulati‘ves

geoboard
tangrams
puzzles

For Monday, June 8:

Vocabulary assignment

06/03/09
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ECEM 130 MEETING 17 06/08/09

Review last Wednesday:

Questions and Comments?
Remaining questions about geometry

Topic 1 Comments on vocabulary activities

Topic 2 Geometry standards/benchmarks

Some activities

Topic 3 Geometry activities

Construction

Shapes

Tangrams

Toothpicks

Geoboard

Virtual manipulatives
Four-color Map Theorem
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GEOMETRY ACTIVITIES

1. Greek geometry allows construction of geometric figures using only a straight edge and a compass.
Using these two tools, make these constructions:

a line that is perpendicular to another line
two parallel lines

bisect a line

bisect an angle

o o

2. Make a list of the important geometric shapes in two dimensions. Put these lists in order of
importance to you. Repeat for shapes of three dimensions.

3. Build an animal using all the pieces in a set of tangrams.

4. Exploring toothpicks (or sticks): What kinds of shapes can you make with four (or five or six)
toothpicks?

5. Make three different shapes on the geoboard that are symmetric with respect to each side of the
geoboard (ie, that have an orbit of 4).

6. Explore these virtual manipulatives:

http://illuminations.nctm.org

-- Patch Tool
-- Shape Cutter
-- Shape Tool

http://nlvm.usu.edu/

> PreK-2 Geometry

-- Tangrams



http://illuminations.nctm.org

http://illuminations.nctm.org

http://nlvm.usu.edu

http://nlvm.usu.edu



Bricken ECEM 130 Teaching Math to Young Children 06/08/09

7. Color this map of the US west of the Mississippi. Each state must have a different color, no states with
the same color can touch, and you have a maximum of four colors available.
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ECEM 130 MEETING 18 06/10/09

Review Monday:

Questions and Comments?
Remaining questions about geometry

Topic 1 Vocabulary/Activity/Standards Practice: Let’s do some of these together

Topic 2 Probability and Analysis standards/benchmarks

Collecting

Sampling

Organizing and Representing
Interpreting Data

Assigning Probabilities
Making Inferences

Topic 3 Probability

Sample space
Expectation

Topic 4 Data Gathering and Display Activities

Adult activities to learn about data and statistics
Possible kid activities
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DATA GATHERING AND DISPLAY ACTIVITIES

After trying these activities, decide which activities are appropriate for the kids you work
with. How would you change each activity to make it more appropriate?

FOR ADULTS

A. What are the chances that a head will come up when you flip a coin?

B. What are the chances that two heads will come up when you flip two coins?

C. What are the chances that two heads will come up when you flip one coin two times?
D. What are the chances that a 6 will come up when you roll one die?

E. What are the chances that a 7 will come up when you roll two dice?

F. What are the chances of drawing a red card from a deck of cards?

G. What are the chances of drawing an ace from a deck of cards?

H. What are the chances of drawing a red ace from a deck of cards?

I. What are the chances of drawing two red cards?

FORKIDS (TRY THESE TODAY)

'The main idea for all of these activities is for the kids to discuss the results of collected data. Try to
answer: Why did this happen? What is going on?

1. Where’s the Cookie?
You'll need nine cups, with labels 1 through 9.
Put a small cookie (or penny or block...) under one of the cups. Have kids guess where the item is.
Wrong guesses get a clue: the item is under a cup with a bigger/smaller number.

2. Tally Counting
You'll need a die or a spinner, and a list of the possible outcomes.
Have kids roll the die and identify the number on the face. Someone then puts a tally mark on the
list next to the outcome. Repeat many times.

3. Tiles in a Bag
You'll need some different tiles (or beans or blocks...)
Put a selection of ten tiles in a bag (say 2 red, 3 green, 5 blue). Guess what you'll draw. Refine the
guess by predicting what you’ll draw.

4. Match My Spinner
You'll need two spinners (or dice...).
One person spins. The next person tries to match the first result. What are the chances that there
is a match?
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FOR KIDS

5. Cats and Dogs:
You'll need four containers, labelled “Cats”, “Dogs”, “Both”, and “None”.

-- Have each student put one counter (or bean or block...) in one of the containers,
depending on the pets they have at home.

-- Have each student put a number of counters in each of the containers,
one for each pet they have at home.

-- Have each student put one counter in one of the containers,
depending on what type of pet they most like.

Discuss the differences in the results.

6. Junk Sorting
You'll need a collection of stuff.
Have kids sort the stuft in two groups. Then three, four groups.

7. Family Sizes
Have each student tell how many family members there are living at home. Make a chart of how many
parents, siblings, etc, of the whole class.

8. Weather Chart
Make a display of the weather each day. Have kids predict what will happen tomorrow.

9. Make a Graph
Have students collect data on some interesting topic, and display the results.
Possible topics:
-- pets
-- guesses (of beans in a jar, or time until lunch, ...)
-- opinions (eg, how old is a grown up?)
-- likes and dislaikes
-- favorite toys
-- comparison of physical aspects of kids
-- siblings and parents
-- what you eat
-- how much does something cost?
-- how much can you hold in your hand?

10. Order by Height
Have kids stand in order of height. Find the middle and divide the group two. Ask:
-- Are there more girls or boys in any one group?
-- More older or younger?






ECEM 130 Standards Identification Exercise 06 10 09

In groups of two or three, look at the following activities and find the corresponding
standard.

Activity Standard

Becky tells Danielle exactly where to put the table in the
dollhouse.

Geoff picks out red blocks only to build his house.

Libby counts pictures on the wall.

Sam works with beads and a string, and makes blue, red,
blue, red, blue, red. . . .

Lisa and Jenny put their dolls together to see how many
they have.

Mark paints an image on half of his paper, then folds it to
make another on the other half.

Beth doesn’t know what happened to her third cookie.

Abby closes her eyes and describes where each large object
is in her bedroom.

Doug and Fred stand together in front of a mirror to see
who is taller.

'Wanda gives three crackers to each child.

At the water table, Sid fills a cup with tablespoons of water
to see how many.

Miss Ginger has fun with her class today. Instead of “circle
time” they are having “triangle time.”

Bobby uses a string to find out how long his train is.

Number & Operation

Measurement

Algebra

Geometry

Measurement
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ECEM 130 MEETING 19 06/15/09

SCHEDULE CHANGE: No class on 6/24. Last day of class is 6/22 (next Monday).

If you want to include your lesson plans in the lesson plan collection, please bring email it or in a copy on

Wednesday.

Review Wednesday 6/10:

Questions and Comments?
Questions about data collection and display?
Questions about probability?

Topic 1 Revisit Wednesdays Data Gathering and Display Activities

Topic 2 Vocabulary/Activity/Standards Practice: Let’s do some of these together

Topic 3 Revisit NCTM strands

Topic 4 Eliciting Analytic Thought
Types of data display
Using data for decision making
Extracting information from data
What makes a good problem for data gathering
Style

Logical reasoning

Topic 5 NCTM:s llluminations
If you haven't already, go to

illuminations.nctm.org
click on each of Activities, Lessons, Standards, and Web Links
and then preK-2 (Data, if you want to look at this strand only)






Bricken

ECEM 130 Teaching Math to Young Children

ELICITING ANALYTIC THOUGHT

Types of Data Display (these are also problem solving strategies)

Concrete displays, Pictures, Lists, Tables, Charts, Graphs
Real (ie physical), pictorial, symbolic

Using Displayed Data for Decision Making

What day is today? (The calendar is a data display)
What do think will happen next?

Who’s shoes are these?

Which is more/less?

Which is most popular?

Is there a (usually visual) pattern?

Extmcting Information from Data

What is going on here? (what does the data tell us?)
Making sense of data (how does this work?)

Data from experiments

Tallies and Numbers and Piles

Combining data display with measurement

What Makes a Good Data Gathering Problem?

Style

-- a confusing or interesting situation

-- something that students are motivated to do (ie they bring it up themselves)

-- the answer isn't obvious; there may not be a single answer
-- mathematical ideas are helpful
-- there are lots of different ways to get to an answer

Encourage kids to find their own solution by their own methods.

06/15/09

Not everything is a problem; not everything has an answer. Some things are just interesting.
Encourage sharing and discussion. Set more than one group to work on the question.

Compare and contrast -- opinions, results, questions.
Encourage verbalization, drawing and acting out;
find ways for kids to show their thought processes.

Logical Reasoning

-- deeply connected to language development; use of words such as
and, or, if, if..then, equal, not, some, all

-- a way of thinking, not a collection of facts (or data)

-- comparison, sorting, observing

-- moving from idea (or fact) to conclusions

-- what do you think will happen (hypothesis);
what did happen? did it surprise you?
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ECEM 130 MEETING 20 06/17/09

SCHEDULE CHANGE: No class on 6/24. Last day of class is 6/22 (next Monday).

MONDAY 6/22: Grading and course assessment. Please be sure you can attend.

If you want to include your lesson plans in the lesson plan collection, please bring email it to

jbricken@halcyon.com by Friday 6/19.

Review Monday 6/10:

Questions and Comments?
Final questions about data collection and display?

Topic 1 Vocabulary/Activity/Standards Practice: Let’s do some of these together

Topic 2 Eliciting Analytic Thought
Types of data display
Using data for decision making
Extracting information from data
What makes a good problem for data gathering
Style

Logical reasoning

Topic 3 NCTM books and the Course Collection of Manipulatives

Topic 4 Discussion on the Use of Teclmology in preschools



mailto:jbricken@halcyon.com

mailto:jbricken@halcyon.com
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ECEM 130 MEETING 21

FINAL CLASS MEETING

Review Wednesday 6/17:

Questions and Comments?
Questions about technology?

Topic 1

Topic 2

Topic 3

Assessment

Notes
Course grades

Handouts

Early Childhood Benchmark Activities
Early Childhood Math Books

Student lesson plans

Course Summary and Celebration
Hats

Remember the Principles!

Five Dandy Standards!

06/22/09

06/22/09






Chart of children's literature featured in the Math Solutions Publications series Math, Literature, and Nonfiction, listed with grade levels and topics.

TITLE

Animal Farm

Annabelle Swift, Kindergartner
Anno’s Hat Tricks

Anno’s Magic Seeds

Bananas

Before and After: A Book of Nature Timescapes
Benny’s Pennies

Berries, Nuts, and Seeds

Big and Little

Biggest, Strongest, Fastest
The Button Box

Can You Count to a Googol?
Cats Add Up!

Centipede’s 100 Shoes

Chimp Math: Learning About Time from a Baby
Chimpanzee

City by Numbers

A Cloak for the Dreamer

The Coin Counting Book

Color Zoo

Counting on Frank

Cubes, Cones, Cylinders, and Spheres

Dealing with Addition

A Drop of Water: A Book of Science and Wonder
Each Orange Had 8 Slices: A Counting Book

Earthshine

AUTHOR

George Orwell
Amy Schwartz
Akihiro Nozaki
Mitsumasa Anno
Jacqueline Farmer
Jan Thornhill

Pat Brisson

Diane L. Burns
Steve Jenkins
Steve Jenkins
Margarette S. Reid
Robert E. Wells
Dianne Ochiltree

Tony Ross

Ann W. Nagda and Cindy Bickel
Stephen T. Johnson

Aileen Friedman

Rozanne Lanczak Williams

Lois Ehlert

Rod Clement

Tana Hoban

Lynette Long

Walter Wick

Paul Giganti Jr.

Theresa Nelson

K 1 2 3 45 6 7 8 TOPIC

>

X X X X X

3

X X X X X

xX X X X

X

X
X
X

X

X

Percents
Whole Number Computation

Probability

Number Sense, Whole Number Computation

Multiplication, Percents
Time

Counting, Money

Sorting, Graphing
Measurement
Measurement

Counting, Sorting

Place Value, Measurement
Addition, Subtraction
Addition, Multiplication

Data Analysis, Graphing

Numeral Recognition, Number Sense
Geometry

Addition, Money

Shapes

Division, Multiplication, Number Sense
Shapes

Addition

Geometry, Graphing, Measurement
Multiplication

Measurement

Math Solutions Publications www.mathsolutions.com






Chart of children's literature featured in the Math Solutions Publications series Math, Literature, and Nonfiction, listed with grade levels and topics.

TITLE

Ed Emberley’s Picture Pie: A Circle Drawing Book
Esio Trot

Factastic Book of 1,001 Lists

Far North

The 512 Ants on Sullivan Street

From Seashells to Smart Cards: Money and Currency
(Everyday Economics)

G Is for Googol: A Math Alphabet Book
Grandfather Tang’s Story

The Greedy Triangle

Harry Potter and the Sorcerer’s Stone
Holes

Hottest, Coldest, Highest, Deepest

How Big Is a Foot?

How Much, How Many, How Far, How Heavy, How Long,
How Tall Is 1000?

How Much Is a Million?
How Tall, How Short, How Faraway

Icebergs and Glaciers

If the World Were a Village: A Book About the World’s
People

If You Hopped Like a Frog

In the Next Three Seconds . . . Predictions for the
Millennium

Inch by Inch
Is a Blue Whale the Biggest Thing There Is?

Jim and the Beanstalk

Jumaniji

AUTHOR

Ed Emberley
Roald Dahl
Russell Ash
Will Hobbs

Carol A. Losi

Ernestine Giesecke
David M. Schwartz
Ann Tompert
Marilyn Burns

J. K. Rowling

Louis Sachar
Steve Jenkins

Rolf Myller

Helen Nolan
David M. Schwartz
David A. Adler

Seymour Simon

David J. Smith
David M. Schwartz

Comp. Rowland Morgan
Leo Lionni

Robert E. Wells
Raymond Briggs

Chris Van Allsburg

X

X
X

X
X

x X X X

x X X X

K 1 2 3 45 6 7 8 TOPIC

Shapes, Fractions

Whole Number Computation, Mental Math

X |Graphing, Data Analysis

Scale

X [Number Sense

Whole Number Computation, Number Sense
Measurement

Geometry

Geometry

Measurement, Graphing, Data Analysis
Geometry, Measurement

Multiplication, Measurement, Estimation

Measurement

Number Sense, Measurement
Number Sense, Measurement
Number Sense, Measurement

Fractions, Measurement

Graphing, Percents

Ratio and Proportion, Measurement

Multiplication, Division
Measurement

Measurement, Number Sense
Measurement, Ratio and Proportion

Probability

Math Solutions Publications www.mathsolutions.com






Chart of children's literature featured in the Math Solutions Publications series Math, Literature, and Nonfiction, listed with grade levels and topics.

TITLE

The King’s Chessboard

The King’s Commissioners

The King’s Giraffe

Let’s Go Visiting

A Light in the Attic ("Shapes")

Little House in the Big Woods

The Man Who Counted: A Collection of Mathematical
Adventures ("Beasts of Burden")

Martha Blah Blah

Marvelous Math: A Book of Poems
Math Curse

A Million Fish . . . More or Less
The Missing Piece

A More Perfect Union: The Story of Our Constitution
More Than One

My Little Sister Ate One Hare

My Map Book

The Napping House

Night Noises

On the Day You Were Born

The $1.00 Word Riddle Book

One Duck Stuck

One Gorilla

One Hundred Hungry Ants

One Monday Morning

One Riddle, One Answer

AUTHOR

David Birch

Aileen Friedman

Mary Jo Collier and Peter Collier
Sue Williams

Shel Silverstein

Laura Ingalls Wilder

Malba Tahan

Susan Meddaugh

Lee Bennett Hopkins

Jon Scieszka and Lane Smith
Patricia C. McKissack

Shel Silverstein

Betsy Maestro and Guilio Maestro
Miriam Schlein

Bill Grossman

Sara Fanelli

Audrey Wood

Mem Fox

Debra Frasier

Marilyn Burns

Phyllis Root

Atsuko Morozumi

Elinor ). Pinczes

Uri Shulevitz

Lauren Thompson

K 1 2 3 45 6 7 8 TOPIC

X

x X X X X

X

x X X X X

X

xX X X X X X

Multiplication, Number Sense
Place Value

Graphing, Measurement
Counting, Addition
Circumference, Diameter, Pi

Fractions

Division, Fractions
Probability

Shapes

Addition, Subtraction, Multiplication, Division
Number Sense

Geometry, Measurement
Averages

Number Sense, Place Value
Number Sense, Place Value
Measurement

Counting, Addition
Addition, Subtraction

Whole Number Computation
Addition

Addition

Addition

Multiplication, Division
Counting, Addition

Fractions

Math Solutions Publications www.mathsolutions.com






Chart of children's literature featured in the Math Solutions Publications series Math, Literature, and Nonfiction, listed with grade levels and topics.

TITLE

One Tiny Turtle

Only One

P. Bear’s New Year’s Party
Pattern Fish

The Phantom Tollbooth

A Pig Is Big

Pigs Will Be Pigs: Fun with Math and Money
Quack and Count

Ready or Not, Here | Come!
A Remainder of One

Roll of Thunder, Hear My Cry

Roman Numerals | to MM: Numerabilia Romana Uno ad
Duo Mila

Rooster’s Off to See the World
Sam Johnson and the Blue Ribbon Quilt

The Shape of Things

Shipwreck at the Bottom of the World: The Extraordinary
True Story of Shackleton and the Endurance

Six-Dinner Sid

So You Want to Be President?

Spaghetti and Meatballs for All! A Mathematical Story
A Star in My Orange: Looking for Nature’s Shapes
Stay in Line

Telling Time: How to Tell Time on Digital and Analog
Clocks!

The Tell-Tale Heart and Other Writings
Ten Black Dots

Ten Flashing Fireflies

AUTHOR
Nicola Davies
Marc Harshman
Paul Owen Lewis
Trudy Harris
Norton Juster
Douglas Florian
Amy Axelrod
Keith Baker
Teddy Slater
Elinor J. Pinczes

Mildred D. Taylor

Arthur Geisert

Eric Carle

Lisa Campbell Ernst
Dayle Ann Dodds

Jennifer Armstrong
Inga Moore

Judith St. George
Marilyn Burns
Dana Meachen Rau

Teddy Slater

Jules Older
Edgar Allan Poe
Donald Crews

Philemon Sturges

X
X
X

X

X

K 1 2 3 45 6 7 8 TOPIC

Whole Number Computation
Number Sense

Addition, Multiplication
Patterns

Data Analysis, Probability
Measurement

Addition, Money

Addition

Skip Counting

Division

Proportional Reasoning

Addition, Roman Numerals
Counting, Addition
Shapes, Patterns

Shapes

Measurement

Counting, Addition, Multiplication
Data Analysis, Graphing

Area, Perimeter

Shapes

Addition, Skip Counting

Measurement, Time
Graphing

Counting, Addition
Addition

Math Solutions Publications www.mathsolutions.com






Chart of children's literature featured in the Math Solutions Publications series Math, Literature, and Nonfiction, listed with grade levels and topics.

TITLE AUTHOR K 1 2 3 4 5 6 7 8 TOPIC

Ten Friends Bruce Goldstone X| X Addition

Ten Sly Piranhas: A Counting Story in Reverse William Wise X[ X Subtraction, Graphing

Ten Times Better Richard Michelson X X| X Multiplication

A Three Hat Day Laura Geringer X| X| X[ X Counting, Permutations

Tiger Math: Learning to Graph from a Baby Tiger Ann W. Nagda and Cindy Bickel X X| X Graphing

Tikki Tikki Tembo Arlene Mosel X| X | X |Graphing, Probability

12 Ways to Get to 11 Eve Merriam X| X Addition, Number Sense

Two of Everything Lily Toy Hong X| X| X[ X Addition, Algebra

Two Ways to Count to Ten: A Liberian Folktale Ruby Dee XX X| X|X Multiplication, Factors

The Village of Round and Square Houses Ann Grifalconi X | X| X |Geometry, Measurement

The Warlord’s Puzzle Virginia Walton Pilegard X| X| X Shapes

What Is Square? Rebecca Kai Dotlich X| X| X Shapes, Sorting

What’s a Pair? What’s a Dozen? Stephen Swinburne X[ X[ X Cardinal Numbers, Ordinal Numbers
What’s Faster Than a Speeding Cheetah? Robert E. Wells X | X | X [Time, Rate

What’s Smaller Than a Pygmy Shrew? Robert E. Wells X | X | X [Number Sense, Decimals, Measurement
When a Line Bends . . . a Shape Begins Rhonda Gowler Greene X| X Shapes

Where the Sidewalk Ends ("Band-Aids," "Eighteen

Flavors," "One Inch Tall") Shel Silverstein XX X | X | X [Counting, Addition, Patterns, Measurement
Who Sank the Boat? Pamela Allen X| X Counting, Logical Reasoning

Wilma Unlimited: How Wilma Rudolph Became the

World’s Fastest Woman Kathleen Krull X| X| X| X| X| X |Weight, Graphing, Whole Number Computation
The Wing on a Flea: A Book About Shapes Ed Emberley XXX Shapes

Math Solutions Publications www.mathsolutions.com
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NOTES ON ASSESSMENT

'The modern approach to assessment is that teachers should base the comments about student behavior on
data and observation.

Assessment is the process of gathering information about students.

Evaluation is the process of determining the worth, or value, of student information that has been
gathered during assessment.

You should assess (have knowledge of) each student’s ability to identify mathematical objects and to apply
mathematical ideas. One assessment technique is to have a check list of objects and ideas for each student.
When you observe a student using an object or idea (in a mathematical way), put a check mark on the list.

Mathematical objects include:

whole numbers

place value notation

standard and non-standard measurement units
two and three dimensional shapes

graphs and data displays
Mathematical ideas include:

one-to-one correspondence

counting

comparison (large/small, near/far, etc.)
measurement

pattern and symmetry

chance

A student can demonstrate comprehension and understanding of objects and ideas by:

talking about them

providing examples

using models, diagrams, and symbols
translating form one representation to another
identifying properties

comparing and contrasting

Another good idea for assessment is to make student portfolios, collections of the work/play that they do.
Photo documentation is a readily available option.
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ECEM 130 COURSE EVALUATION

Please write your comments about the ECEM 130 Teaching Math to Young Children course:
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Early Childhood Math
Course Benchmarks,
Tips, and Learning
Activities

Coursework teaching activities guideline for Early Childhood Math at Lake Washington
Technical College. Benchmarks based on National Council for Teachers of Mathematics and
activities suggested and referenced by lllinois Early Learning publications.

William and Julia Bricken
October, 2008
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Benchmark Activities 6

1.A.ECa, Use concepts that include number recognition, counting and one-to-one
correspondence 6

Make Room for Blocks! 6

1.A.ECb, Count with understanding and recognize '""how many" in sets of
objects. 8

The Path to Math: More Word Problems for Preschoolers
Number Guessing

Probability Game

© © © @

M & M Counting Chart
1.B.EC, Solve simple mathematical problems 11
Counting With Marshmallows and Licorice 11
How Many Bears on the Bed? 12
Blocks and Pattern Block Frames 13

Regents’ Center for Early Developmental Education Rheta DeVries, Ph.D. Director

Pattern 13
1.C.ECa, Explore quantity and number 15
How Many Letters in Your Name? 15
IMPROVE STUDENT PERFORMANCE 16
Adding One More 18
1.C.ECb, Connect numbers to quantities they represent using physical models
and representations 20
5 Ways to Use Technology 20
Writing Numerals 20
Probability 20
1.D.EC, Make comparisons of quantities 21
Counting Towers 21

Fruit Graph 21
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Money Match 21
List It 22
Commercial Games 22
Commercial Games Part 2 22

1D ECa, Solve problems using comparison of quantities, ratios, proportions, and

percents 23
Commercial Games 23
Commercial Games Part 2 23
TIPS: 23
2.A.ECa, Demonstrate a beginning understanding of measurement using non-
standard units and measurement words 24
Fun at Home with Preschoolers: Let's Measure! 24
Things to Do while You're Waiting: Math 24
Geometry Activities 26
Building Houses An Activity for Older Students 27
Who Measures What in Our Neighborhood? 28
Experimenting with Balls video 28
2.A.ECb, Construct a sense of time through participation in daily activities 29
Tip Sheet: Remember When... 29
Tip Sheet: Time for Preschoolers: Duration 29
A Minute in Time: How much can you do in a minute? 31
7.C.EC. Incorporate estimating and measuring activities into play 32
Tip Sheet: Fun at Home with Preschoolers: Let's Measure! 32
Counting Towers 32
Math in the Home 32
8.A.EC. Sort and classify objects by a variety of properties 33

Tip Sheet: Classification 33
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Fold the Socks 33
Money Math 34
8.B.ECa, Recognize, duplicate and extend simple patterns, such as sequences of
sounds, shapes and colors 35
Teaching Our Youngest: A Guide 37
3.B.ECDb, Begin to order objects in series or rows 38
Grandma’s Button Box 38
Alike and Different 39
3.C.EC, Participate in situations that involve addition and subtraction using
manipulatives 41
Naming Rows and Columns 41
Show and Tell 42
3.D.EC, Describe qualitative change, such as measuring to see who is growing
taller 44
From Big to Little, From Little to Big 44
Tips: Get Growing 45
Home Measurement 45
4.A.EC, Recognize geometric shapes and structures in the environment 46
Tips: Make Room for Blocks 46
The Outline of Things 46
My Manipulative Story: How | Introduced the Geoboard in My ClassroomBy Marilyn
Burns 47
4.B.EC, Find and name locations with simple words, such as 'near' 49
Location: Position on the Earth's Surface 49
Location Is Everything! 50
There's No Place Like Home 51
Faraway Places 51

Name/Title: Over, Under, Around, and Through 52
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5.A.ECa, Represent data using concrete objects, pictures, and graphs 53
Properties Everywhere 54
Namecards 54
Surveys and Graphs 55
5.A.ECb. Make predictions about what will happen next 56
Tips: Predicting: 56
Tips: The Project Approach: Phase 2-Doing Fieldwork 56
Boards & Rollers 57
5.B.EC, Gather data about themselves and their surroundings 58
Tips: The Project Approach: Children Taking Surveys 58
Tips:The Project Approach: Phase 2-Doing Fieldwork 59
Tips: Encouraging Scientific Thinking: Rain or Shine 60

Eye to Eye 60
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Benchmark Activities

1.A.ECa, Use concepts that include number recognition,
counting and one-to-one correspondence

Use the language of numbers.
o Make Room for Blocks!

Countless toys talk or beep or flash. But don't forget to make time and room for blocks! Blocks are open-ended play materials
that stimulate the imagination. They support learning in language, math, science, and art. Unlike toys that children quickly
outgrow, blocks continue to be valuable learning tools for children as their play becomes more complex.

Children go through stages of block play.

* At first, children may carry blocks around and stack them randomly. Next come simple structures, such as towers and
rows. Children move on to making bridges, enclosures, and buildings.
* Eventually, children use structures in dramatic play.

Block play encourages physical, social, emotional, and cognitive growth.

* Stacking and fitting blocks together builds hand strength and hand-eye coordination.
* Working in groups with blocks helps develop social skills.

* Creating designs allows self-expression and a feeling of control.

* Talking about shapes and structures builds a child's vocabulary.

* Working with blocks in sets helps develop number concepts and spatial sense.

* Planning and building help develop problem-solving skills.

Teachers or parents and children can plan for block play

* Look for unit blocks-those based on proportions such as 1:2:4.

* Make sure blocks are sturdy, well made, and plentiful. Include a variety of shapes.

* Include ramps, wheels, and pulleys to explore physics concepts.

* Create a block area away from other classroom traffic and large enough for several children.

* Work with children on simple rules: "Blocks should not be thrown." "Blocks should be put back in the appropriate
containers."

* Store blocks on child-sized shelves to encourage independent use and clean up.

Teachers and parents can help children extend their block play.

* Introduce new words, such as arch. Discuss place words, such as over, under, right, and left.

* Place paper and drawing tools where children can make signs for their buildings. Help children record their block work in
sketches, in photographs, or on graphs.

* Provide props for pretend play, such as empty food containers, costumes, a steering wheel, or a train whistle.

* Teach number concepts with blocks. Have children use sets of blocks, compare blocks, and divide blocks equally between
them. Store blocks of similar shape together. Let children measure with rulers or string.

* Provide toy animals and plants so structures can become animal homes. Provide books on animal habitats for research.

* Use words like amount, enough, none, before/after, most, pair, take away.
* Help children ask and answer thought-provoking questions involving numbers: “How many of our caterpillars haven’t
made cocoons?” “Do I have more silver keys or more gold keys? How can you tell?”

Make numbers part of the daily routine.
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* Have children “sign in” by moving a nametag or other token from one basket to another. They can count leftover tokens
to find out how many are absent.

* Ask children to set tables with one napkin and one cup per chair.

* Encourage voting on classroom issues. “Ten people want apples for snack Friday. Seven want crackers.”

Provide games that involve numbers and counting.

* Teach card games such as Go Fish, War (Top That), Animal Rummy.

* Provide games such as Tic Tac Toe, Mancala, Checkers.

* Use “choosing” games like One Potato Two Potato.

* Teach active games such as Farmer in the Dell, scavenger hunts, and variations on bowling.

Offer activities that promote working with numbers.

* Ask children to use tally marks to answer questions such as “How many cars in the lot?”” or “Who has a pet at home?”
They can tabulate the marks as a group.

* Help children construct graphs to compare amounts: “Did more people eat plain popcorn or cheese popcorn?”’

* Provide blocks, integer rods, plastic animals, coins, etc., for making rows, pairs, and other groupings.

* Teach songs or fingerplays such as “Five Little Ducks” or “Ten Green Bottles.”

* Invite children to “hunt” for numbers around them.

* Post a number line and a 0-100 chart where the children can easily use them.
* Model using the principles of counting. Touch each object when counting aloud (“One bag, two bags, three bags. . .”).

Number Match Up
Counting
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1.A.ECb, Count with understanding and recognize '""how many"
in sets of objects.

e The Path to Math: More Word Problems for Preschoolers

Do you know a preschooler who easily solves simple word problems that involve adding and taking away? That child may be
ready to apply those math skills to part-to-whole relationship questions and problems that involve comparing sets of objects.
(See Illinois Early Learning Benchmarks 6.A.ECb, 6.B.EC, 6.C.ECa, and 6.D.EC).

Older preschoolers may be ready for questions about parts and wholes.

* Keep in mind that you may need to explain words such as whole, part, and collection before introducing these word
problems.

* You could ask the child to start with the parts of a set or group. For example, you might say, “There are two parts to Min-
Yung’s coin collection—4 pennies and 2 dimes. How many coins do you think there are in his whole collection?”

* You can also ask questions that start with a whole set or group. For example, “Min-Yung’s whole coin collection has 6
coins. Four are pennies. The rest are dimes. How many dimes do you think he has?”

* You might ask children to think about splitting up whole items into equal parts. They seem to especially enjoy this activity
when food is involved. “Here’s the pizza we made together. How many pieces do you think I should cut so everyone at the
table gets a slice?”

Some preschoolers are ready for word problems that compare two sets of objects.

* Before asking children to solve these problems, you may need to explain words like quantity, compare, amount, more,
most, fewer, and less.

* You could ask a child to compare quantities. For example, “Winona has 6 pennies and Yusuf has 4. Who do you think has
more pennies?” “How many more pennies do you think that person has?”

* When a child can solve problems like this with ease, you can also try reversing the “known” and “unknown’ amounts.
“Winona has 6 pennies. She has 2 more pennies than Yusuf has. How many do you think Yusuf has?”

* You might want to try comparison problems that have more than one answer. For example, “Yusuf has 4 pennies. Winona
has fewer pennies than that. How many pennies could she have?”

Children may enjoy word problems more if they do not feel they must compete to answer the question first.

* If you are working with several children, give them each a chance to reply. Ask each child, “How did you get your
answer?” or “What makes you think so?” (The way a child thinks about a problem can be just as important as having a “right”
answer.)

* Let children use objects to work out their answers.

* When each child has answered, ask the group to talk about which answer to the problem makes the most sense.

e Number Guessing
# Let your child think of a number between a stated range of numbers while you try to guess the number by asking questions.

Here is a sample conversation.
Guess If You Can

Child: I am thinking of a number between 1 and 100.

Parent: Is it more than 507

Child: No.

Parent: Is it an even number?

Child: No.

Parent: Is it more than 20 but less than 40?

Child: Yes.

Parent: Can you reach it by starting at zero and counting by 3's?
Child: Yes.
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(At this stage, your child could be thinking of 21, 27, 33, or 39.)

# Figure out the answers to your own questions.
# After you have guessed your child's number, let your child guess a number from you by asking similar questions.

e Probability Game
Explore mathematical chance

Materials

* cardboard square
* marker

* paper

* paper clip

* tack

Directions
Show your children how to use a "Lucky Guess" spinner and see if it "knows all."

1. Prep: Before you play with your children, make the spinner. Label one side of a cardboard square with the word YES, and
the other side with the word NO. Use a paper clip as the spinner "needle," securing it to the center of the board with a tack.
(Make sure the paper clip can spin easily.)

2. Ask: Have your children ask the spinner a few yes or no questions: Is my name Humpty-Dumpty? Do horses have wings?
Does Jackson have brown eyes? When everyone has had a turn, ask your children: Does the spinner always know the right
answer? Does it sometimes get the answer right? Do you know why that happens?

3. Play: Make a chart on paper with two columns, one labeled CORRECT and one labeled INCORRECT. Have your
children guess whether they will spin a YES or a NO. Tally their correct and incorrect guesses on your chart. What does the
outcome tell you about the Lucky Guess spinner?

Take It Further
Using graph paper, make a chart with six columns numbered 1-6. Show your kids how to roll a die, count the number of dots
on top, and color in a square in the appropriate column. Which number comes up most often?

e M & M Counting Chart
Grade Level(s): Preschool, K
By: Debbie Haren, preschool teacher

Children graph the M&Ms by color, graph their favorite color M and M as a class.

Objectives:
To learn how to count and to help reinforce colors.

Materials:

* A small graph with the different colors of M and M's Try this printable M & M Chart from A to Z Teacher Stuff
NOTE: You'll need a recent version of Adobe Acrobat to view & print. Having Problems?

* M&M's

* A large piece of paper to make another graph to display everyone's favorite color of M & M

Plan:
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1. Pass out a handful of M & M's to every child in the class.

2. Have them put the colored M & M's on the correct spot on their graph.

3. Have them count how many green ones they have. Then how many brown ones and so on...

4. Let the children then eat the M & M's and then ask them what their favorite color of M & M is.

5. Then make a chart showing the children's favorite M & M colors.

6. Have them answer questions such as what is the most favorite color of the class? What is the least favorite
color?

7. List the favorites in order from greatest to smallest.

Comments:
The kids love this counting activity!
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1.B.EC, Solve simple mathematical problems

o Counting With Marshmallows and Licorice

Subjects:

Algebra, Arithmetic
Grades:

Pre-K, K-2

Note
Before preparing or distributing any food in the classroom, make sure you're aware of children's allergies or dietary
restrictions and caution children about choking hazards.

Brief Description
This activity helps students count using tens and ones in a "yummy" way. The activity should work well with young students
and in special education classes.

Objectives
Students

* use snack foods to count and add into the double digits.
* use plastic tens and ones blocks to count and add in the double digits.

Keywords
addition, education, math, nutrition, ones, place value, snack, special, tens

Materials Needed

* licorice sticks

* mini-marshmallows

* paper

* pencil

* plastic tens and ones blocks

Lesson Plan

Start the lesson by reviewing counting skills and basic addition to 10. Then provide each student with ten mini-marshmallows.
Use the marshmallows for counting exercises: for example, students count out the number of marshmallows that equals their
ages, their grade, or the number of siblings they have. Then introduce simple addition problems. Students use the
marshmallows to perform simple addition up to a sum of 10: for example, 2 marshmallows+ 5 marshmallows =
marshmallows.

Next, have students make a "math mat." The math mat is simply a piece of paper with nine squares or rectangles. Students
will be able to use this math mat to add two two-digit numbers and, eventually, three-digit numbers that add up to 999 or less.
The mat's columns will look like this (each X represents a square):

XXX
+XXX

=XXX

Teach students to use the math mat to solve simple addition problems that add to a sum of 10 or less (for example, 4 +4=__
marshmallows).
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Now introduce a licorice stick for counting numbers or sums greater than 10. Introduce the idea that a licorice stick is the
same value as ten marshmallows; ten marshmallows could be "traded" for one licorice stick. Practice counting and showing a
licorice-marshmallow representation for numbers greater than 10. For example, a licorice stick and four marshmallows
represents the number 14.

Next, challenge students to use their math mats to solve a simple addition problem that results in a sum of 10 or greater: for
example, 6 marshmallows + 5 marshmallows = marshmallows. They will quickly discover they do not have enough
marshmallows to work the problem. But they can "trade" ten marshmallows for a licorice stick. The licorice sticks will always
appear in the second column (the tens column) on their math charts. Practice adding numbers that result in a sum greater than
10 but less than 99.

Eventually, as students learn to add to numbers greater than 99, introduce a pretzel or a carrot stick to represent ten licorice
sticks.

End the lesson by enjoying a tasty, low-fat snack.
Assessment

Use tens and ones plastic math blocks to check transferability of students' place value skills from food to real math
manipulatives.

o How Many Bears on the Bed?

Purpose/Skills

* To solve problems using 1, 2, and 3 objects. (Children should be able to identify quantities of 1, 2, and 3, and count to 3,
before doing this activity.)

Materials

A construction paper rectangle for a bed; 3 bear counters for each child (Generic counters can represent bears.) Children's
book that has three characters.

Vocabulary

How many

1

2

3

Literature Suggestion
Read Peace at Last by Jill Murphy, a version of The Three Bears, or another book that has three characters.

Warm-Up

* Invite children to play "Copy Cat" with you.

* Tell them that you are going to do things and count, and they must be copycats and do what you do.

* Clap 2 times and say, "This time I'll be the copycat." Then turn around and clap 2 times again. "Let's do it together. This
time I'll slap my knees and count. Then you be copy cats and slap your knees and count."

* Continue, using 1, 2, and 3 actions, with the children mimicking your words and actions each time.

Procedure

* Teach children how to solve problems using objects. Use the bear counters and have children repeat your phrases and
actions.

* Say, "One little bear went to bed," and put 1 bear on the bed. (Children duplicate.) "One more little bear went to bed. Add
another bear. Let's count 1, 2. Now there are 2 little bears in bed. 1 more little bear went to bed. Add the third bear. Now there
are 3 little bears in bed."
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* "Show me 2 bears in the bed." Help children count out 2 and get them in the bed. Put 1 more bear in the bed. "How many
bears are in the bed?" (3) "One little bear got out of bed. What do you do?" (Take 1 out.) "How many bears are still in
bed?" (Children should count and say 2.) Continue with simple problems until children are comfortable moving the 3 bears.

Enrichment

Keep the number of bears at 3 and add a chair (a paper circle of a different color from the rectangular bed) to the setting. Have
children use the counters and "chair" to solve problems like the following: "One little bear was in bed and 2 little bears were
on the chair. 1 little bear got out of the bed and sat on the chair. How many bears were on the chair? On the bed?"

Observation Assessment

* Proficient - Child can follow directions and use up to 3 objects to solve simple problems.
* In Process - Child can count to 3, but experiences difficulty using objects to solve simple problems.
* Not Yet Ready - Child does not yet count to 3 or use objects to solve simple problems.

¢ Blocks and Pattern Block Frames

 Regents’ Center for Early Developmental Education Rheta DeVries, Ph.D. Director Pattern

Materials Needed

Pattern Blocks (all blocks of the same shape are the same color)

Pattern Block Frames

Purpose of Activities

As they use the Pattern Blocks and Pattern Block Frames children are actively engaged in mathematics that is
both fun and meaningful. When they discover that some combinations of pieces can replace others, that a frame
can be filled in more than one way, or that a different number of blocks can fill the same frame, students gain
confidence in their ability to solve problems and do mathematics.

Manipulating Pattern Blocks to fit the cutout design of each frame helps students to develop spatial reasoning.
For example, in one arrangement the trapezoid may be used with the long side down, whereas in a different one,
the short side may be down.

Over time, students can generalize from (A) to (B) below:

(A) The trapezoid hasn't changed; only its position in space has changed.

(B) All of the shapes remain the same no matter how they are positioned.

Combining pieces allows young children to begin to acquire an understanding of geometric spatial relationships
in designs. By combining two or more shapes to create a new shape, students gain insight into the ways pieces fit
together and how geometric shapes are related. While using Pattern Blocks and Pattern Block Frames, children
can also begin to develop an intuitive sense about area, perimeter, shapes within shapes, fractions, geometric
relationships, and number.

University of Northern Iowa * College of Education 107 Schindler

Puzzles in early childhood education:
Putting the pieces together

When children work on puzzles, they are actually "putting the pieces together" in more ways than one. Puzzles help
children build the skills they need to read, write, solve problems, and coordinate their thoughts and actions—all of
which they will use in school and beyond. Find a puzzle with a picture that has particular interest for your child,
and you may help her begin to recognize colors and letters, and come to realize that the sum of parts make up a
whole—a concept that will help her with math later on. By inserting pieces into the puzzle, children also develop
the muscle group used for writing, or the "pincer" grasp.
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Children can work on puzzles by themselves, without the help of adults or other children. They can also work
together on large puzzles and practice compromising and getting along. Because each child must concentrate on the
puzzle individually, he experiences a sense of satisfaction as he picks up a piece, rotates it, and discovers the spot in
which it fits. Piece by piece, he begins to recognize the picture that the puzzle represents.

Good quality puzzles are a good investment because children can use them year after year. You may also look for
puzzles at yard sales, thrift shops, and lending toy libraries. Children who are developing the ability to use scissors
can cut pictures from magazines to create their own puzzles. Simply mount the pictures on cardboard and cut into
large pieces. Homemade puzzles can make great gifts, too!

1. Make sure puzzles are suited for each child's age and abilities. Two year olds, for example, will enjoy putting in
pieces and taking them back out just as much as they will enjoy fitting them into the right spot. Toddlers enjoy three
or four-piece wooden puzzles. As they grow and learn to rotate pieces to match holes and find pieces that fit, they
can handle increasingly complex puzzles.

Three-year-olds still enjoy puzzles with single knobs on each piece, but they can also work on puzzles with five
to eight pieces. Four-year-olds will enjoy knobless puzzles with familiar scenes and characters. They can handle 12
to 18-piece puzzles. Five-year-olds can handle large or small piece 18 to 35 pieces puzzles. They move from the
pleasure of the activity to mastering the task.

As children reach school age, they will enjoy more complex puzzles of 50-100 pieces or more. All family
members may gather around the table top to help children put the pieces together.

2. Puzzles should be well-made and appealing to the child. The younger the child, the more she will benefit from
large, recognizable pieces to help her complete a picture. Good puzzles may show pictures of food, cars and trucks,
animals, boys and girls, nursery rhymes and scenes from story books. Young children better understand figures
made of simple shapes like circles, triangles and squares.

3. Watch for missing pieces or damage to puzzles. Puzzles should offer a challenge to children, but they should
also be solvable. Nothing is more frustrating to a child than trying to complete a puzzle with a missing piece.

4. Puzzles can provide formal learning experiences. Teachers may work closely with children to help them learn
to solve problems through puzzles. Puzzles also help teachers observe children and assess their development. While
children work alone or in groups, teachers can monitor the way they speak, move, and concentrate.

Additional resources:

Maldonado, N.S. 1996. Puzzles: A pathetically neglected, commonly available resource. Young Chidren 51 (4):4—
10.

Diffily, D. & K. Morrison, Eds.1996. Family-friendly communications for early childhood programs. Washington,
DC: NAEYC.
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1.C.ECa, Explore quantity and number

o How Many Letters in Your Name?
Purpose/Skills

* To count letters in names
* To experience numbers to 9 or 10

Materials

Name cards for each child, with the number that represents the number of letters under the name

Prepare name cards ahead of time.

Literature Suggestion

Read The Tale of Peter Rabbit by Beatrix Potter. Have children look at the cover and help them say the letters in
Peter's name.

Vocabulary
letters
how many?
count

Warm-Up

Show children Peter's name on a board or chart. Model "a see, touch, and say" approach: touch each letter of Peter's
name as you count the letters 1, 2, 3, 4, 5. Invite children to take turns touching and counting the letters. Then write
5 under the name.

Procedure

* Help children understand that their names are made up of letters. Ask children to look at their name cards and
touch the letters in their names. Help children count the letters in their names aloud and say the numbers that are
written on the name cards. Invite volunteers to touch and count the letters in their names aloud.

* Have children use a finger to trace around the letters of their names and to trace around the numbers on their
name cards. Encourage children's curiosity about the number of letters in the names of their friends.

Enrichment
To help children remember the number of letters in their names, play a game called "How Many Letters in Your
Name?" Give 1-step and 2-step directions to do actions similar to the following:

* If you have 5 letters in your name, hop on one foot.
* If you have 9 letters in your name, stand up and snort like a pig.

* If you have 7 letters in your name, fly like a bird and go "tweet-tweet."

Observation Assessment
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* Proficient - Child can easily count the letters and identify the numeral representing the number of letters in
Peter's name and his or her name.

* In Process - Child touches the letters and counts some of the letters, but occasionally gets confused.

* Not Yet Ready - Child touches letters, but gets confused when counting and does not associate numeral names
with the letters.

« IMPROVE STUDENT PERFORMANCE

Teaching Our Youngest

A Guide for Preschool Teachers and Child Care and Family Providers
Downloadable File  PDF (162 KB)

Teaching about Numbers and Counting

Many children enter preschool with some knowledge of numbers and counting. They can count five to ten objects
accurately and can also read some numbers. But many other children have not developed this knowledge. These
children in particular need many opportunities to learn the words for numbers, to count things, and to learn to read
and write numbers.

You can help your children to learn about numbers and counting in many ways, including these informal ways:

*

Make pointing to and counting objects part of your daily routines.
0

As you pass out the juice cups at snack time, point and count the cups; as you pass out pieces of paper for an

art project, point to the paper and count the pieces; count the children's boots as you help take them off; count the

stairs as the children walk down them.
%

As you point and count, get the children to count with you. Children need to hear and practice things a lot in
order to learn them.

Teacher Talk
* Let's all count the pictures on the wall. (You and the children count 1,2,3, as you point to each picture.)
*
Help the children learn to answer the "how many?" question.
Teacher Talk

* Let's count the puzzles on this table. (You and the children count 1, 2, 3, 4, as you point to each puzzle.) Oh,
there are four puzzles aren't there?
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* Now let's count the games on the table. (The children count 1, 2, 3, as you point to each game.) There are three
games on the table.

*

Children like to point to and count their fingers, their legs, and their ears. Help them do that.

Here are some other activities that you can use to help the children with numbers and counting:

*

Use different types of macaroni. Encourage them to sort the different types and then count them.
*

Have materials on a choice shelf such as rubber teddy bears and colored cotton balls.
*

Give children rulers and let them measure different things around the room.
*

Teach the children counting songs and rhymes. You can play counting games with many different actions such

as jumping and clapping. As children learn number words, they can count more actions.
*

As you and the children sing counting and rhyming songs you can add and take off felt board pieces that
represent objects in the song.

Teacher Talk

* We're going to clap three times. (The children clap three times, counting for each clap.) How many times did
you clap? (The children say, "Three times.")

* We're going to jump five times. (The children jump five times counting each jump.)

* ] am going to clap and I want you to listen for how many claps you here. OK, now you clap the same number I
did.

Here are some ways that you can help your children learn to recognize and write numbers:

* When they play with number puzzles, encourage them to say the numbers as they put the pieces in the puzzles.

* Have them include numbers in the pictures that they draw and in the words and "stories" that they write. For
example, "What's the street number for your house that you drew?" "Wow, you wrote a long story. Can you number
all of those pages?"

* Read and discuss number and counting books, pointing and counting the objects on each page.

* Encourage the children to make their own counting picture books by cutting and pasting pictures of objects on
pieces of paper or by using stickers. The children can count the objects and write the number of the total on each
page.

* Keep pencils, crayons and paper around the room so that the children can make lists.
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In addition to learning about counting and writing numbers, young children need experiences that will help them to
learn words and ideas that are particularly important to their future success in arithmetic and mathematics. You can
help children by

* Using words such as same, different, more than, less than, and one more as you compare groups of objects.

* Naming the first, second, third, fourth, and last items when you talk about things in a line or a series. For
example, when cooking, ask the children, "What do you think the first ingrediant will be? Ok, what is the second
thing we should add to the bow]?"

* Using location words: in back of, beside, next to, between.

* Teaching them to learn to recognize, name, and draw different shapes, and by combining some shapes to make
new or bigger shapes.

* Making comparisons between objects: taller than, smaller than.

* Measuring things first with measures such as string or strips of paper and then with rulers, scales and
measuring cups and discussing why we need to measure things.

* Arranging groups of objects according to size—from largest to smallest.

* Helping them learn to copy patterns and to predict what will come next.

* Matching objects that are alike.

* Describing similarities and differences among objects.

* Sorting objects into groups by a given feature (the same color, the same shape) or by class (animals, cars,
buildings). Discuss why the groups of objects are the same.

* Adding One More
Purpose/Skills

* To add 1 more
* To count on 1

Materials

A real or paper soup pot

For each group or math station, 9 of each: paper carrots, onions, green beans, potatoes, rabbit or chef hats (optional,
or make hats as an art project)

Literature Suggestion

Read The Tale of Peter Rabbit by Beatrix Potter. Ask children to notice what vegetables Peter ate (lettuce, French
beans, radishes).

Vocabulary
add 1 more
how many?
vegetable soup
chef

Warm-Up
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* Introduce the children to the concept of 1 more.

* Show them a real or paper soup pot.

* Pretend to be Chef Peter Rabbit. Put 1 paper vegetable into the pot, and say, "There's 1 carrot in the soup." Ask,
"Who can add 1 more?" Select a child to put in 1 more and say, "1 more makes ." (Have children
help you complete the sentences.)

* Complete the demonstration by saying, "Now there are 2 carrots in the soup." Start with 1, 2, or 3 vegetables
and play "Add 1 More" with the children.

Procedure

* Help children play "Add 1 More." Children should take turns being Chef Peter. Peter puts some vegetables in
the pot and says, "There are vegetables in the soup." Who can add 1 more?

* Peter chooses another child to add the vegetable and says, 1 more makes. Now there are vegetables in the soup.

* Encourage children to explore putting larger numbers in the pot and adding 1 more or 2 more.

Enrichment

Children work in pairs to play "Chef and Helper." The Chef puts some vegetables in the soup and says, "There are
vegetables in the soup. Who can add 1 more?" Helper puts a vegetable in the soup and says, "Now there

are vegetables in the soup." Then they reverse roles.

Observation Assessment
* Proficient - Child can identify a small number of vegetables and can easily add 1 more.

* In Process - Child participates, but experiences difficulty adding 1 more.
* Not Yet Ready - Child does not yet identify a small number of items or add 1 more.
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1.C.ECb, Connect numbers to quantities they represent using
physical models and representations

* 5 Ways to Use Technology
e Writing Numerals

 Probability
Explore mathematical chance

Materials

* cardboard square
* marker

* paper

* paper clip

* tack

Directions
Show your children how to use a "Lucky Guess" spinner and see if it "knows all."

1. Prep: Before you play with your children, make the spinner. Label one side of a cardboard square with the
word YES, and the other side with the word NO. Use a paper clip as the spinner "needle," securing it to the center
of the board with a tack. (Make sure the paper clip can spin easily.)

2. Ask: Have your children ask the spinner a few yes or no questions: Is my name Humpty-Dumpty? Do horses
have wings? Does Jackson have brown eyes? When everyone has had a turn, ask your children: Does the spinner
always know the right answer? Does it sometimes get the answer right? Do you know why that happens?

3. Play: Make a chart on paper with two columns, one labeled CORRECT and one labeled INCORRECT. Have
your children guess whether they will spin a YES or a NO. Tally their correct and incorrect guesses on your chart.
What does the outcome tell you about the Lucky Guess spinner?

Take It Further
Using graph paper, make a chart with six columns numbered 1-6. Show your kids how to roll a die, count the
number of dots on top, and color in a square in the appropriate column. Which number comes up most often?
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1.D.EC, Make comparisons of quantities

o Counting Towers
Let's Do Math!

Math is a very important part of life. We use math to set an alarm clock, buy groceries, keep score or
time at a game, wallpaper a room, or wrap a present. We all need math in the world of computers
and electronic communication. It is important to encourage children to think of themselves as
mathematicians who can reason and solve problems.

Here are some things you can do:

* Show your children that you like numbers. Play number games and think of math problems as
puzzles to be solved.

* From the time your child is very young, count everything. When you empty a grocery bag,
count the number of apples. Count the number of stairs to your home.

* Put things into groups. When you do laundry, separate items of clothing: all the socks in one
pile, shirts in another, and pants in another. Divide the socks by color and count the number of each.

Draw pictures and graphs of clothes in the laundry: 4 red socks, 10 blue socks, 12 white socks.

* Tell your children that anyone can learn math. Point out numbers in your child's life: in terms of
weight (pounds and ounces), measurements involving cooking, temperature, and time.

* Help your children do math in their heads with lots of small numbers. Ask questions: "If [ have
4 cups and I need 7, how many more do I need?" or "If I need 12 drinks for the class, how many
packages of 3 drinks will I need?"
e Fruit Graph
1. Empty your grocery bag onto the kitchen table or counter and have your child group the fruits by type: apples,
bananas, oranges, etc.
2. Have your child count each type of fruit.

3. Have your child make a graph with the fruit by putting it in rows on the table:

e Money Match
for beginning mathematicians

1. The object of the game is to be the first player to earn a set amount (for example, 20 or 50 cents).

2. Each player rolls the dice and gets the number of pennies of the number shown on the dice.
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3. As each player gets 5 pennies, the pennies are replaced by a nickel, and 10 pennies are replaced by a dime.
4. The first player to reach the set amount wins.

o List It
for more advanced mathematicians

1. Give your child the grocery section of the newspaper.

2. Have your child make up a grocery list that will feed the family for a day and cost a specific amount of
budgeted money.

3. Have your child add up the prices of all the items.
4. If the total for the groceries is too great, talk about what items could be taken away.
5. Talk about the nutritional balance of the items selected. What is the ratio of sweets to vegetables?

Resources: Information was based on Helping Your Child Learn Math. For more information, please contact the
National Library of Education, 555 New Jersey Avenue, NW, Washington, DC 20208, telephone 1-800-424-1616.

e Commercial Games
o Commercial Games Part 2
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1D ECa, Solve problems using comparison of quantities, ratios,
proportions, and percents

o Commercial Games
e Commercial Games Part 2

« TIPS:
Older preschoolers may be ready for questions about parts and wholes.

* Keep in mind that you may need to explain words such as whole, part, and collection before introducing these
word problems.

* You could ask the child to start with the parts of a set or group. For example, you might say, “There are two
parts to Min-Yung’s coin collection—4 pennies and 2 dimes. How many coins do you think there are in his whole
collection?”

* You can also ask questions that start with a whole set or group. For example, “Min-Yung’s whole coin
collection has 6 coins. Four are pennies. The rest are dimes. How many dimes do you think he has?”

* You might ask children to think about splitting up whole items into equal parts. They seem to especially enjoy
this activity when food is involved. “Here’s the pizza we made together. How many pieces do you think I should
cut so everyone at the table gets a slice?”

Some preschoolers are ready for word problems that compare two sets of objects.

* Before asking children to solve these problems, you may need to explain words like quantity, compare, amount,
more, most, fewer, and less.

* You could ask a child to compare quantities. For example, “Winona has 6 pennies and Yusuf has 4. Who do you
think has more pennies?” “How many more pennies do you think that person has?”

* When a child can solve problems like this with ease, you can also try reversing the “known” and “unknown”
amounts. “Winona has 6 pennies. She has 2 more pennies than Yusuf has. How many do you think Yusuf has?”

* You might want to try comparison problems that have more than one answer. For example, “Yusuf has 4
pennies. Winona has fewer pennies than that. How many pennies could she have?”

Children may enjoy word problems more if they do not feel they must compete to answer the question first.

* If you are working with several children, give them each a chance to reply. Ask each child, “How did you get
your answer?” or “What makes you think so?” (The way a child thinks about a problem can be just as important as
having a “right” answer.)

* Let children use objects to work out their answers.

* When each child has answered, ask the group to talk about which answer to the problem makes the most sense.
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2.A.ECa, Demonstrate a beginning understanding of
measurement using non-standard units and measurement words

e Fun at Home with Preschoolers: Let's Measure!

Your preschool-age child hears you talk about miles, inches, pounds, liters, acres, and minutes. He sees you
measuring things. He may wonder how tall he is or how long he can stand on one foot. Here are some home
activities that can help your child learn basic measurement concepts.

Use the language of measurement.

* Introduce your child to words such as unit, full, load, balance, meter, area.

* Ask her to compare: “Which board is widest?”” “Whose boots are heavier? Yours or Dad’s?”

* Help her ask questions about measurement: “You could ask Grandpa what he measures at work.” “It sounds
like you want to know if your lunchbox holds more stuff than mine.”

Show your child how to use measurement in family routines.

* Your child can measure and refill food and water dishes for pets.

* He can use teaspoons and measuring cups when you cook together.

* He can learn to check a rain gauge or thermometer and tell you the results.

* She can help fill trash bags and recycle bins. You might help her use a calendar to keep track of how much your
family recycles or throws out each week.

* He can have a daily schedule for giving garden plants a set amount of water.

Play games together that use measuring skills.

* Tag, beanbag toss, and hopscotch are active games that involve awareness of distances. “Pathway” games (for
example, Candyland) also involve distances.
* Using a timer during games lets your child practice measuring time.

Offer other activities related to measuring.

* Let your child play with boxes, geoboards, nesting toys, clay, wood scraps, interlocking blocks, stacking toys,
and fabric squares.

* Offer your child measuring tools (ruler, eye dropper, balance, clock) for study or play. Provide clear tubes and
containers for sand and water play.

* Help your child use nonstandard items (hands, thick string, shoes, floor tiles) to describe the size of things
around him. “This table is 5 tiles long.”

* Invite your child to guess the weight of pets, family members, or toys, checking them on a scale. You might
help her make a chart of her results.
* Make a quilt with your child, or let him help you build a model, a birdhouse, or other small construction project.
o Things to Do while You’re Waiting: Math
Things to Do while You’re Waiting: Math
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It’s happening again! You’re running errands with your children and suddenly you’re stuck—in traffic, at the clinic,
in the checkout line. Many parents find that playful learning activities can help reduce children’s impatience when
they have to wait.

You can use waiting time to show your child that Math = Part of Life.

Math is much more than just counting, adding, and subtracting! Playing with math concepts helps children become
confident mathematical thinkers. Here are some quick math questions, games, and activities to engage a child who
has to wait.

Counting Use objects to help your child learn that each item we count corresponds to a number. “Let’s put one can
of beans on top of each cereal box.” Ask each other questions like “How many trucks do you see?”” "How many
people are ahead of us in line, and how many will there be once the front person leaves?" Children also like action
rhymes that involve counting. See Finger Plays and Action Verses for Children for more about rhyming games.

Sequences and patterns Order is important in math. Notice sequences with your child: “Looks like we’re the second
in line!” Find simple patterns together—the colors of floor tiles or the rhythms of people walking. Invite your child
to make visual patterns using small objects around you.

Classifying This means sorting things according to different properties. Make a game of sorting objects with your
child, such as coins or laundry. Or you might suggest, “Let’s find all the people with hats” or “I’ll spot red cars and
you spot cars in your favorite color.”

Spatial relations This has to do with shapes and locations of objects. You can “hunt” for shapes together: squares,
triangles, rectangles, and circles. Use words like “on,”*‘under,” and “inside” to describe where you see the shapes.
Drawing shapes in the air can also be fun.

Estimation and predictions Children often like to make educated guesses. “Will our laundry fit in two washers?”
“Which is higher, a stack of five pennies or five dimes?” "How can you tell?" Make a guess first, and then check to
see how close your guess came.

Measurement and time Investigate measurement together. “How many hands tall is this jar?” “Which is heavier,
your coat or your boot?” “How many steps to the car?”” Your child may like timing games: “How many times can
you count to 10 before we are first in line?” "How long can you stand on one leg?"
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o Geometry Activities
Which Container Holds the Most? An Activity for Younger Children

Most children will come to this activity with memories of filling containers with water, sand, dirt, or objects.
Although they may not hold a sophisticated understanding of volume and surface area, their experiences will
provide a learning base.

Within each group the members should comment on the activity, observing each container and projecting the
outcome of the bead count. Ask the students to discuss their observations among themselves before sharing with the
class.

The containers' constant outer surface area allows comparison of their volumes. The children may need some
direction to understand this idea.

Young children may need help accurately taping the strips. Constructing the containers will help them understand
that the surface area is the same for each.

Moving the beads from one container to the next helps students see that the quantity needed to fill them increases or
decreases as the shapes change.

Use this activity to introduce vocabulary words such as cylinder, volume, and surface. The children can hear the
words and practice using them as they explore the activity. Remember, however, that success at this level does not
depend on using correct vocabulary. Continued practice with the ideas and use of appropriate words will instill the
vocabulary over time.
For each small group you will need:

* Six strips of card stock or light cardboard cut into the dimensions 5" (~18cm) X 1.5" (~4 cm).

* A cup of wooden or plastic beads about the size of small lima beans.

* Tape

* A shallow plastic tub or metal tray
To introduce this activity, link the students' experiences with the concept of volume. Who has filled buckets with
water or dirt? What other containers have you used? What is in an empty container? What shape of container would
you predict holds the most? How can you test your hypothesis? Here is a way to build containers of different shapes
and find out how much each will hold.
Divide the students into groups of three. Each group receives three equal strips of card stock and a cupful of small

beads in a shallow tray. Groups are to build three containers of different shapes. Each container is constructed by
joining the 1.5" (~4 cm) ends of a 5" (~18 cm) long strip, taping the edges where they meet so there is no overlap.
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The tray bottom serves as the container's bottom piece. For all shapes except a cylinder, creases in the strip help
define the shape. The children will need to work together to tape the strips.

Ask the children to predict which shapes will hold the most material and record their responses on a class chart.
Then the group fills one container with beads, counts the number it holds, and records its results for that shape.
They then transfer the beads to another container, adding more or fewer beads if necessary. Then the same for the
third container. Caution the groups to keep the container sides straight and not to let the walls bulge from the weight
of the beads. A group member records the results of each container's capacity.

When the measuring is complete, the results can be compared across the groups and recorded on a class chart. What
can be seen from the data? How does the number of container sides compare with the number of beads it can hold?
Does it matter if the sides are of equal length? If we had to choose a shape that holds the most, which would it be?

An Extension: Give every student another strip. Ask them to construct another container with many sides. Have
them predict, then count the number of beads the containers will hold, comparing their volumes to those of previous
shapes.

 Building Houses An Activity for Older Students

The Scenario

Imagine that you live in a society in which people produce almost everything they need by their own efforts. Your
family is planning to build a house and your family and neighbors must gather all the materials. Some of the
materials are scarce and you want to be as efficient as possible. You have collected all of the materials you can for
the walls, but you are concerned that you might not be able to build a house with enough space for your family.
Design a floor plan that will give your house the largest amount of enclosed space.

Even though the teacher sets up the context of this activity, the students are in charge of the exploration. The
drawings and data will present evidence that they can interpret within the small groups, compare across the groups,
and discuss with the entire class.

Establish what ideas the students have about the relation of surface area and internal area. Placing the activity in the
context of house construction takes mathematics out of the abstract and grounds it in the concrete world. If they
were building a house, would the walls be vertical, as in a traditional Western house, or slanted, as are teepees or A-
frame houses? What effect would a slanted wall have on the amount of interior space?

By designing the shapes and determining the internal areas, the students have produced raw data. They can examine
and explain hypotheses about the figure that encompasses the largest area within a given perimeter.

As students plot the shapes of their houses, the spaces within the images will emerge as identifiable figures. The
students will be able to see the areas change and enlarge as the number of sides increases and the figure nears the
shape of a circle.

The groups may need encouragement to use many-sided figures as well as triangles and quadrilaterals. This is a
good opportunity to reinforce use of mathematical terms and vocabulary.
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This activity works well for student groups of three. The group should assure that every member understands what
is being performed and discussed.

You will need:

* String cut in 32 cm (~13.5") lengths

* Graph paper

* Rulers, compasses, other drawing and measuring tools
* Pins

* Cork board squares

To begin thinking about this activity, the class might discuss the different styles and shapes of dwellings seen
around the world. Examples of teepees, tents, one- and two-story houses, apartments, yurts, igloos, and other
structures indicate the variety of the world's structures. Students might be interested in the work of Buckminster
Fuller or homes designed for fuel efficiency or other environmental concerns. A discussion of different dwellings
would probably touch on aesthetics, weather, and local terrain as well as availability of structural materials.

Each student group will work with a string 32 cm (~13.5") long, and try to determine what perimeter shape
provides the greatest internal area. Encourage the groups to try a variety of shapes they think might be interesting.

Students may find it helpful to pin the string onto corkboard to fix the shape, then transfer the dimensions to a
rendition on graph paper. A variety of ways can be used to determine area including use of formulas or counting the
number of graph squares enclosed in the shape. Some measuring and drawing tools, such as compasses, protractors,
rulers, and t-squares should be available, but they may not be needed.

When the groups are finished they can record their data on a class chart that allows comparison across the groups.
Particular attention to the number of sides and the area dimensions for the various figures will allow a pattern to
emerge. Discussion can focus on the comparison of data from the various figures. What can be inferred from the
results? What predictions can be made about other kinds of figures?

This activity is adapted from C. Zaslacsky, "People Who Live in Round Houses," Arithmetic Teacher, 37
(September 1989): 18-21.

* Who Measures What in Our Neighborhood?
» Experimenting with Balls video

Experimenting with Balls
Length: Short Reading Level: Easy

http://illinoisearlylearning.org/videos/exper-balls.htm



http://illinoisearlylearning.org/videos/exper-balls.htm

http://illinoisearlylearning.org/videos/exper-balls.htm
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2.A.ECb, Construct a sense of time through participation in
daily activities
 Tip Sheet: Remember When...

History is the story and record of the past. Children begin to develop a concept of history as they develop
the concept of time. Predictable routines and records of the past help them begin to see time as a
continuum with the present as a point in time that follows the past and precedes the future. (See the
lllinois Early Learning Standards, Benchmark 16.A.EC: Recall information about the immediate past.)
Consider using these strategies to help children understand the concept of history.

Discuss daily routines. Predictable routines help children learn the concepts of past and present. “We
had circle time already. Now it’s time to visit our different learning stations.” “We had story time already.
Now it’s time to get ready to go home.” “Tomorrow we will have a visitor.”

Use vocabulary related to time. Young children may use abstract terms for time without really
understanding them. They may not be able to distinguish between the immediate and the distant past.
Connect the vocabulary of yesterday and today, before and after, and past and present to remembered
or observable events. “Yesterday we played inside because it was raining. Today we are going outside to

play.”

Work with the children on a class journal. Students can dictate entries about special classroom events for
you to record. As the year progresses, read from this journal occasionally to recall the past. “Last week
we planted the flower seeds. Remember the very first day of school when we talked about class rules?”
“Let’s read what you said about the visitor we had who...”

Encourage your preschoolers to interview a parent or other grown-up. The school librarian or a class
volunteer can share a story about the past. Discuss possible questions the children might ask: “What
was your favorite toy or book when you were my age?” “Do you remember something fun your family did
together?” Write the stories down as the children dictate them. Add pictures drawn by the children and
make a history book to share.

Explore the history of the school or immediate neighborhood. What was at this location before the school
was built? How has the neighborhood changed? Plan a walk to observe local historical markers, statues,
or dates on buildings. Put dates into context: “This building was built when | was a child.” “This statue is
of the person who started our town. That was even before your grandparents were your age.” Perhaps a
teacher, administrator, or parent could help with this project.

Use a project time line. Add words and pictures to document the beginning, development, and conclusion
of each project. Invite children to use the time line to tell the story of the project to other classes or to
visiting parents.

 Tip Sheet: Time for Preschoolers: Duration
Most preschool-age children are not ready to fully grasp such abstract time concepts as duration (the

amount of time an event lasts). But preschoolers already deal with duration in a variety of situations,
such as when they have to wait for something they want. Here are some ideas for helping older
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preschoolers use prediction and estimation to learn how time goes by. (See lllinois Early Learning
Benchmarks

#7.C.EC, and

Invite older preschoolers to notice how long certain activities last.

* Ask questions such as, “Which do you think takes you a longer time: eating a cracker or drinking a
glass of water?”

* Point out parts of a clock face and explain some ways that you use a clock. For example, have
children compare the position of the hour and minute hands before and after the class goes outside.
What do they notice? Explain that the changes represent seconds and minutes passing.

Talk with the class about how people keep track of time.

* Explain that many people use seconds and minutes to measure the amount of time it takes to do
something.

* Try teaching the children to count seconds by chanting, “One-one-thousand, two-one-thousand...” or
“One-a-penny, two-a-penny...” Let them try chanting in time with a digital timer or stopwatch that shows
seconds. Keep in mind that counting to 10 or 20 may be challenging for preschoolers, whether using the
chant or not.

* Show children how to use timers, stopwatches, and hourglasses.

Adapt physical activities to help children play with time concepts.

* Invite children to do things for a set amount of time. For example, you might ask a child to predict
how many times she can jump in 10 seconds. Then assign other children to count her jumps. Say “GO”
and then start the timer when the child begins jumping. Her classmates can count the jumps until the
timer sounds. Help them compare predictions to the actual number of jumps.

* Pose new questions on other days: “How many seconds can you stand on one foot?” “How many
hiders can the seeker find during 2 minutes of Hide and Seek?” “How many seconds can the class
bounce a ball on the blanket before it falls off?”

* Ask children to estimate how many minutes it will take to walk to the bus stop or all around the school
building. Use a stopwatch to time the walk. Help them compare the actual times to their estimates.

Let children investigate time while cooking.
* When you cook with children, ask them to predict how long certain processes will take. “How many

minutes do you think it will take the water to start boiling?”
* Invite children to experiment: “Will noodles be done cooking after 1 minute? 5 minutes? 20 minutes?”
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e A Minute in Time: How much can you do in a minute?
Materials

* clock or watch (with second hand)
* egg timer

* markers

* paper

Directions
Children may think a minute is a really brief amount of time. To help them develop a more accurate
sense of time, ask them to find out much they can do in a minute. They may be surprised!

1. Discuss: Ask your children to rest quietly for one minute. Time them with a watch, clock, or egg timer.
Ask: How did it feel? Longer or shorter than you thought?

2. Brainstorm: Help children create a list of things they can do in one minute. Encourage them to think
up a wide variety of activities (e.g., How many fish can they draw in a minute? How many times can they
write their names? How many jumping jacks can they do?).

3. Try it: Have your children try the activities on their list. Before starting each one, have them predict
how much they think they can do in one minute.

4. Wrap up: When time is up, discuss the results. Ask: Did your "active" minute seem to pass faster or
slower than your minute of rest?

With a Group
Let teams or partners choose tasks to estimate and test, taking turns being the timer and the
experimenter. Then meet as a whole group
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7.C.EC. Incorporate estimating and measuring activities into
play
 Tip Sheet: Fun at Home with Preschoolers: Let's Measure!

Your preschool-age child hears you talk about miles, inches, pounds, liters, acres, and minutes. He sees you
measuring things. He may wonder how tall he is or how long he can stand on one foot. Here are some home
activities that can help your child learn basic measurement concepts.

Use the language of measurement.

* Introduce your child to words such as unit, full, load, balance, meter, area.

* Ask her to compare: “Which board is widest?” “Whose boots are heavier? Yours or Dad’s?”

* Help her ask questions about measurement: “You could ask Grandpa what he measures at work.” “It sounds
like you want to know if your lunchbox holds more stuff than mine.”

Show your child how to use measurement in family routines.

* Your child can measure and refill food and water dishes for pets.

* He can use teaspoons and measuring cups when you cook together.

* He can learn to check a rain gauge or thermometer and tell you the results.

* She can help fill trash bags and recycle bins. You might help her use a calendar to keep track of how much your
family recycles or throws out each week.

* He can have a daily schedule for giving garden plants a set amount of water.

Play games together that use measuring skills.

* Tag, beanbag toss, and hopscotch are active games that involve awareness of distances. “Pathway” games (for
example, Candyland) also involve distances.
* Using a timer during games lets your child practice measuring time.

Offer other activities related to measuring.

* Let your child play with boxes, geoboards, nesting toys, clay, wood scraps, interlocking blocks, stacking toys,
and fabric squares.

* Offer your child measuring tools (ruler, eye dropper, balance, clock) for study or play. Provide clear tubes and
containers for sand and water play.

* Help your child use nonstandard items (hands, thick string, shoes, floor tiles) to describe the size of things
around him. “This table is 5 tiles long.”

* Invite your child to guess the weight of pets, family members, or toys, checking them on a scale. You might
help her make a chart of her results.

* Make a quilt with your child, or let him help you build a model, a birdhouse, or other small construction
project.

* Measurement
o Counting Towers
e Math in the Home
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8.A.EC. Sort and classify objects by a variety of properties

 Tip Sheet: Classification

The Path to Math: Classification
There’s more to preschool math than counting! Classification skills are building blocks for learning important math concepts.
Children classify objects, ideas, sounds, smells, or flavors into groups (categories) according to traits they have in common.

What do preschool children know about classifying? Children ages 3-5 are learning to recognize colors, shapes, sizes, and
materials. They are learning about parts and wholes. They can compare: biggest/smallest, more/less. They can sort by one trait
at a time—separating blue buttons from red ones, for example. But sorting by both color and size might be difficult. Here are
some ways to help children gain experience with classifying.

Make sorting a part of daily routines.

* Children can sort as they clean up (label shelves with pictures of the items they hold).

* Children can separate items to recycle.

* Children can “sort themselves” as a way to vote on classroom issues. “If you want to play outside, stand here. If you want
to play in the gym, stand there."

Play games that involve matching traits.

* Engage children in active games: “Mother May I” (involves categories of movement).

* Provide table games: Concentration, Go Fish, Bingo, Dominoes.

* Teach guessing games: “I hear something loud and rumbly. What is it?”

* Show children shoe search: Children take turns finding their own shoes in a pile.

* Introduce onomatopoeia (good for trips): Match sounds to things you see: “When you see a cow, say ‘Moo.””

Offer other activities that involve classifying.

* Collections: Children can gather, display, and study related items.

* Object sorting: Children can use egg cartons or sheets of paper with two or more sections for grouping similar things—
coins, tools, keys, shells, fabric pieces, plastic figures, pictures from catalogs. Explain, “For this activity, you can put things
that are alike together.” When the child finishes, ask, “How are the ones in this group alike?”

* Parts and wholes: Children can cut clay shapes into pieces, match lids to containers, or put bolts and washers together.

Encourage children to observe and compare.

* Show children a familiar item and ask them to describe it. List the traits on an easel or chalkboard. Repeat with a similar
item. Compare the lists. What is alike? Different? Introduce unfamiliar items. “Malik guesses this thing is made of wood.
What makes you think so, Malik?”

* Describe things clearly. “Do you want a shiny pillow or a fuzzy pillow?” Use classification vocabulary: some, all, part,
pair, set, category, observe, rule, different. Words for materials, sounds, smells, and flavors are useful, too.

Show and Tell socks

 Fold the Socks
Do you ever help fold the socks for people in your family?

Any time the family laundry is done is a chance for a sorting and matching game. You can help sort the clothes when your
someone in your family is getting ready to do the wash--into whites or colors, or things that are delicate or sturdier. After the
wash is done, you can help sort things for putting them away--for example some shirts are big and others are little. Whose
rooms do they go in? Which socks go together?
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Parent Tips Play and learning go hand in hand, and giving your child these experiences doesn't take extra time or involve
extra materials. It can happen naturally in everyday family life, especially when you make something fun out of a chore, like
setting the table, putting away silverware, or helping to make the bed. As children take in information about the world, they
are often fascinated by sorting and categorizing things.

With the laundry game, you can help your child understand that the same things are likely to get re-sorted differently for
putting them away: while the pre-wash sorting may have been by color, the post-wash tends to be by size. That can help your
child learn that things (and people) are alike in some ways and different in other ways. Just working at something "grown up"
alongside you can make any such activity a treat for your child.

e Money Math
Learn math using spare change

Materials

* empty container with lid
* pennies, nickels, dimes, and quarters

Directions
Use these fun math activities to introduce your children to different coins. (Coins can be a choking hazard, so supervise your
children carefully.)

1. Sort: Have your children sort a pile of change into pennies, nickels, dimes, and quarters (by color or size), and then count
the number of coins in each category.

2. Make patterns: Create a pattern by placing coins in a certain order. See if your children can figure out the rule, and ask them
to add to the pattern.

3. Call heads or tails: Explain the terms "heads" and "tails," showing your children examples. Place some coins in an empty
container and put on the lid. Shake the container, and then scatter the coins on the table. Help your children count the number
of "heads" and "tails" they see.

Take It Further
Prepare four bowls, each containing one of the following:

* 2 tbsp. vinegar

* 1 tsp. salt

* 1 tsp. salt plus 2 tbsp. water

* 1 tsp. salt plus 2 tbsp. vinegar

Add a tarnished penny to each bowl. Ask your children to predict which penny will become shiny. Observe at five-minute
intervals.
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8.B.ECa, Recognize, duplicate and extend simple patterns, such
as sequences of sounds, shapes and colors

Teaching about Numbers and Counting

Many children enter preschool with some knowledge of numbers and counting. They can count five to ten objects
accurately and can also read some numbers. But many other children have not developed this knowledge. These
children in particular need many opportunities to learn the words for numbers, to count things, and to learn to read
and write numbers.

You can help your children to learn about numbers and counting in many ways, including these informal ways:

*

Make pointing to and counting objects part of your daily routines.
0

As you pass out the juice cups at snack time, point and count the cups; as you pass out pieces of paper for an
art project, point to the paper and count the pieces; count the children's boots as you help take them off; count the

stairs as the children walk down them.
%

As you point and count, get the children to count with you. Children need to hear and practice things a lot in
order to learn them.

Teacher Talk

* Let's all count the pictures on the wall. (You and the children count 1,2,3, as you point to each picture.)

*

Help the children learn to answer the "how many?" question.
Teacher Talk

* Let's count the puzzles on this table. (You and the children count 1, 2, 3, 4, as you point to each puzzle.) Oh,
there are four puzzles aren't there?

* Now let's count the games on the table. (The children count 1, 2, 3, as you point to each game.) There are three
games on the table.

*

Children like to point to and count their fingers, their legs, and their ears. Help them do that.
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Here are some other activities that you can use to help the children with numbers and counting:

*

Use different types of macaroni. Encourage them to sort the different types and then count them.
*

Have materials on a choice shelf such as rubber teddy bears and colored cotton balls.
*

Give children rulers and let them measure different things around the room.
*

Teach the children counting songs and rhymes. You can play counting games with many different actions such

as jumping and clapping. As children learn number words, they can count more actions.
*

As you and the children sing counting and rhyming songs you can add and take off felt board pieces that
represent objects in the song.

Teacher Talk

* We're going to clap three times. (The children clap three times, counting for each clap.) How many times did
you clap? (The children say, "Three times.")

* We're going to jump five times. (The children jump five times counting each jump.)

* I am going to clap and I want you to listen for how many claps you here. OK, now you clap the same number I
did.

Here are some ways that you can help your children learn to recognize and write numbers:

* When they play with number puzzles, encourage them to say the numbers as they put the pieces in the puzzles.

* Have them include numbers in the pictures that they draw and in the words and "stories" that they write. For
example, "What's the street number for your house that you drew?" "Wow, you wrote a long story. Can you number
all of those pages?"

* Read and discuss number and counting books, pointing and counting the objects on each page.

* Encourage the children to make their own counting picture books by cutting and pasting pictures of objects on
pieces of paper or by using stickers. The children can count the objects and write the number of the total on each
page.

* Keep pencils, crayons and paper around the room so that the children can make lists.

In addition to learning about counting and writing numbers, young children need experiences that will help them to
learn words and ideas that are particularly important to their future success in arithmetic and mathematics. You can

help children by

* Using words such as same, different, more than, less than, and one more as you compare groups of objects.
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* Naming the first, second, third, fourth, and last items when you talk about things in a line or a series. For
example, when cooking, ask the children, "What do you think the first ingrediant will be? Ok, what is the second
thing we should add to the bowl?"

* Using location words: in back of, beside, next to, between.

* Teaching them to learn to recognize, name, and draw different shapes, and by combining some shapes to make
new or bigger shapes.

* Making comparisons between objects: taller than, smaller than.

* Measuring things first with measures such as string or strips of paper and then with rulers, scales and
measuring cups and discussing why we need to measure things.

* Arranging groups of objects according to size—from largest to smallest.

* Helping them learn to copy patterns and to predict what will come next.

* Matching objects that are alike.

* Describing similarities and differences among objects.

* Sorting objects into groups by a given feature (the same color, the same shape) or by class (animals, cars,
buildings). Discuss why the groups of objects are the same.

e Teaching Our Youngest: A Guide
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3.B.ECb, Begin to order objects in series or rows

e Grandma’s Button Box

In this lesson, students have opportunities to identify properties and to sort, classify, organize, and display data.
They solve problems and make, explain, and defend conjectures. They extend their knowledge by making
generalizations and consolidating their thinking.

[javascript: doToggle(' ctl0 ctl7 ObjectivesSection ','1") null]

Learning Objectives

Students will:

* sort items by color, size, type, and shape
* use the vocabulary of sorting
* classify, organize, and display data

Materials

The Button Box, by Margarette Reid

Special Things about Buttons in Grandma’s Button Box Activity Sheet
Buttons

Key Ideas and Words Recording Sheet

Instructional Plan

Gather students so they can see the book and hear you read aloud the story The Button Box by Margarette Reid.
The child in this story examines the different buttons in Grandma’s button box. As you read the story, ask questions
that focus the students’ attention on the properties, similarities and differences, and multiple ways to sort the
buttons. (See the Questions for Students below.)

After reading the story, discuss the properties, similarities and differences, and multiple ways to sort the buttons in
Grandma’s button box. List properties that students identify on a chart and post for future reference. Give students
the Special Things about Buttons in Grandma’s Button Box activity sheet for recording the various properties.

Grandma's Button Box Activity Sheet
You will use this to document students prior knowledge so that you will know how to plan instruction and to
monitor each student’s progress.

For the next part of the lesson, arrange the students in a circle. Introduce the game "Button, Button, Describe the
Button" by explaining how the game is played:
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* a button will be passed around the circle until the leader says stop;

* the student holding the button gives one descriptive feature (property) that has not been contributed previously;
and

* play continues until students develop fluency in describing the button.

o Alike and Different

This lesson focuses on the observation of properties and the classification of objects to build ideas about variables.
Students compare objects to identify similarities and differences. In addition, students are introduced to Venn
Diagrams.

Learning Objectives
Students will:

* use the terms "alike" and "different" to make comparisons
* identify multiple variables when sorting
* use Venn Diagrams to compare properties

Materials

Transparent button box

Tub of buttons (various colors, shapes, sizes)
Alike and Different Activity Sheet

My Button Has and Hasn't Activity Sheet
Hula-hoops (2)

Chart paper and markers

Copy of the story "The Elves and the Shoemaker"
Elves and Shoemaker Activity Sheet
Instructional Plan

Provide a class button box. Using a transparent container enables students to readily observe some properties and
begin to consider classification strategies. Pass the container and have each student select two buttons. (Asking
students to close their eyes when choosing might expedite the process of selecting buttons.) Ask each student to
consider how his or her two buttons are alike and how they are different. Invite students to exchange one button and
repeat the activity. In the prekindergarten and kindergarten classes, the teacher will record similarities on a chart
such as the one shown below.

Alike

Different
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First- and second-grade students may do this as a class activity or individually on the Alike and Different activity
sheet.
Alike and Different Activity Sheet

Post the list of likenesses and differences in the classroom and amend or extend it as needed. This discussion helps
students identify multiple variables and helps them become more flexible in their thinking.

The following activity is based on the story The Elves and the Shoemaker and allows students to sort shoes. In it
students have the opportunity to experience another method of displaying data using a Venn Diagram, which causes
them to relate data in a different way.

The teacher reads the story as students sit around in a circle. Students take off their shoes and discuss ways to group
the shoes. Two non-overlapping hula-hoops are placed where all can see them. One file card is placed in each hoop.
The identified properties are recorded on a chart for future reference. These labels should be chosen so they do not
overlap such as brown and large or brown and not brown. The shoes are organized within the hula-hoops according
to their properties listed on the file cards. Labels for the sorts are determined by a discussion among the students
and teacher. Have students tell how the shows in each hoop are alike. Count the number of shoes in each group.

Some questions that would help promote an understanding of the mathematics would be the following:

What kinds of shoes do our class members wear?
How are they alike?

How are they different?

How did we decide to place shoes within the groups?
Is there another way that we could sort our shoes?

Students can next discuss attributes (such as color, style, or material) that could be used to classify the shoes worn
by members of the class, sort the shoes, and then represent the results in a Venn diagram, in a table, and in a graph.
A blank floor graph made from butcher paper or a shower curtain makes it easy for young children to place their
shoes in a column, see the number in each, and discuss the information that can be derived from the graph. The
columns should be labeled and a title should be chosen. In addition, the students should predict the types of shoes
worn by the students in other classes in the school.

Use the Elves and Shoemaker Activity Sheet to record the results of the class discussion.





Benchmark Activities Page 41
3.C.EC, Participate in situations that involve addition and
subtraction using manipulatives

e Naming Rows and Columns

In this lesson, the teacher models how to organize data and use the vocabulary associated with collecting,
organizing, and displaying data. Students learn the difference between rows and columns, how to label and select a
title for graphs, and what comparative terms to use to describe relationships between and among the various sets of
buttons.

Learning Objectives
Students will:

* identify the difference between rows and columns
* label and select a title for graphs
* use comparative terms to describe relationships between and among the various sets of buttons

Materials

Set of buttons from previous lessons
Overhead projector

Transparency of Grid Paper

Plain paper

Zip-top plastic bags

Key Ideas and Words Recording Sheet
Instructional Plan

Select one set of buttons saved from previous lessons. Organize buttons so that each row and each column has a
unique property. Using an overhead projector and a grid allows all students the opportunity to see the display of the
button data. To ensure one-to-one correspondence between and among columns, be certain that no more than one
button is in each space. Discuss with students what name would be appropriate for each column. When all the
buttons are placed, ask students to identify and describe observations about relationships between and among the
buttons, such as which set has the most buttons, which has fewest, how many more are in the various columns, and
what is the total number of buttons. Model the use of an appropriate title for the graph and labels for the columns.
Record and post the demonstration models for students to reference.

Have students record on plain paper the demonstration graph you created. Make certain to reiterate the need to align
the columns in rows to ensure one-to-one correspondence as you would when using a grid. Discuss how the
student’s graphs compare with the demonstration graph. Probe those areas that are not clear to the students. Keep
the recordings made by students to monitor their growth in understanding and application of sorting, classifying,
organizing, and displaying data.
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Store each student’s buttons in a labeled, zip-top plastic bag so that students can use the same set of buttons for the
next lesson.

See fig. 4.23, page 112 of Principles and Standards for School Mathematics for an example of such a data display.

Older students at this grade band may relate the number of buttons in each column with the number of buttons in
each set they sorted. Younger students may need help in recognizing this relationship. Older students should be able
to organize the buttons with little or no assistance.

e Show and Tell

This lesson allows students to describe their graphs using appropriate vocabulary and to develop skills in posing
and responding to questions about their graphs. Students also demonstrate an understanding of how to organize and
interpret data. In addition, this lesson helps students move from the concrete through pictorial to abstract
representations of displays of data, namely a graph.

Learning Objectives
Students will:

* sort buttons
* create pictorial graphs of their button data

Materials

Button collections from previous lesson
Blank Graphing Grid Paper

Paper Buttons Activity Sheet

Status of the Class Recording Sheet
Instructional Plan

Distribute blank Blank Graphing Grid Paper and the button collections from the previous lesson.

Graphing Grid Activity Sheet
Have students re-sort their buttons and place them on the grid. Have students share with a partner their sorting rule.
Ask students draw pictures of what their grids look like and explain what the graphs tell about the buttons. You
might also choose to adapt the Paper Buttons activity sheet for students to create a pictorial graph of the button
data.

Paper Buttons Activity Sheet
Remind first- and second-grade students to add labels and a title. Reconvene the class as a whole group. Ask
students to show and explain their graphs. If appropriate, students can write descriptions and explanations. These
graphs and written descriptions may be used to create a classroom bulletin board or display for the hall.
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Encourage students to use appropriate vocabulary such as row, column, titles, labels, sets, sort, and properties.
Encourage students to ask questions about each other’s graphs, allowing the student who organized the graph to
respond to the questions.

Next, give students another piece of grid paper, and have them use the recording of the graph they created in the
first half of this lesson. Model for students how to color a grid to match the pictorial representation of the “real
button” graph. Have students color their grid paper to match the concrete graph from the previous lesson. Remind
students who are capable to provide a title for the graph and labels for the columns. For young students at this grade
band, the teacher might prepare class titles and labels.

Sharing recordings and discussing the graphs allows students to formulate their thoughts, use appropriate
vocabulary, and clarify and extend their understanding. It enables you to observe what students know and can apply,
what they are in the process of learning, and what they still need to learn.
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3.D.EC, Describe qualitative change, such as measuring to see
who is growing taller

» From Big to Little, From Little to Big
Art Activity

Children will increase their awareness of how things in their environment change in size and what causes these
changes.

WHAT YOU NEED

* Crayons, colored pencils, or markers

* Large, light-colored construction paper
* Pencils

* Paper for taking notes

WHAT TO DO

1. Briefly discuss with children different things that are big and little. Have them suggest some things that are big
and some things that are little. After children have made a few suggestions, point out that not all big things stay big
and some little things may become big. Give them some examples, such as a little acorn becomes a big oak tree,
and a big balloon can become little when it loses air.

2. Divide the class into groups of four or five and give each group time to brainstorm a list of big things that
become little or little things that become big. You may want to assign one or two people in each group to record the
group's ideas. As children are working, remind them that the change in size can occur slowly over time or suddenly
as the result of some event, such as a balloon popping.

3. After each group has recorded several ideas, tell children that they are each going to choose one idea to
illustrate. Pass out a large piece of construction paper to each child. Have children fold their paper twice to create
four sections. Then tell children to illustrate the idea they have chosen. Explain that they should show the change
from big to little or little to big by using the sections of the paper. For instance, if they are drawing something that is
big and becomes little, they should use the first section to show the object when it is big and the last section to show
when it is little. The sections in between should show the gradual change in size.

4. Have children label their drawings with the words big and little in the appropriate sections. Then encourage
children to share their drawings with the class. As children show their pictures, encourage them to explain why the
object they drew changes size.

TEACHING OPTIONS

* To help children focus, you may want to assign each group a topic. For example, you may want to have two
groups that think of and illustrate big things that become little and two other groups that think of and illustrate little
things that become big.
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* You may want to suggest charades as a way for children to share their finished drawings. When everyone is
done, children can take turns acting out how the object they drew changes size. Children can then show their

pictures.

* If children are having trouble thinking of things that change size, you may want to make some suggestions such
as, a little snowball rolling down a snowy hill becomes a big snowball, an umbrella can be little when closed and
big when opened, a new pencil is big but becomes little with use, and the moon looks big when it's full and little

as it wanes.

 Tips: Get Growing
e Home Measurement
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4.A.EC, Recognize geometric shapes and structures in the
environment

o Tips: Make Room for Blocks

e The Outline of Things

The physical world around us is filled with many geometric shapes or figures and children begin to notice the
various shapes around them long before they enroll in school. When we ask them questions about sizes, shapes and
positions, we're encouraging them to inquire about shapes in space. If you let your children handle objects and ask
them to look for differences and similarities between them, you're helping them acquire knowledge and
appreciation of the world around them. One of the earliest activities you can do with your children is to have them
match common household items to outlines which you have traced.

several shopping bags or newsprint
markers

geometrically shaped

household items

OVAL
SQUARE
CIRCLE
RECTANGLE
HEXAGON

In this activity... your children will match common household items to outlines which you have traced on
the back of a shopping bag. Start by finding a variety of household items that are easily recognized as geometric
shapes like—squares, rectangles, triangles, and circles. Look closely at many items. Some jars will have a circle at
the top, and a square on the bottom. Trace items on shopping bags or other available paper. Have your children
match and name the items.

Did you know...
* That it isn't necessary for children to name more complicated shapes. It's more important that children become
aware of shapes as they find them in their environment. If they have experienced them in that way, the names will

soon follow.

* That during outings with your children you can ask questions about windows and dooors of houses and
buildings, the tiles on the floor and all the different combinations of shapes that are around us everywhere.

* That some shapes are used more often than others? What might be the reason? Why don't you see more circular
shapes on floors? Why don't we have square or triangular wheels? Why are most windows square or rectangular?

* That there is a wealth of questions you can ask your children when you take them for an outing—and I bet it
won't occur to them or you that you're talking mathematics.
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o My Manipulative Story: How I Introduced the Geoboard in My ClassroomBy Marilyn Burns

I remember the first time I introduced a manipulative to my class. At a workshop, I had learned how students could
use geoboards to explore the areas of shapes, a standard textbook topic. I was excited and ready, but nervous.

I gave a geoboard to each student, distributed a cup of rubber bands to each pair, and gave time for exploration.
Within a minute, chaos reigned. The cups were empty; every geoboard was full. Some students slouched in their
chairs waiting for instructions. A few strummed the rubber bands as if the geoboard were a guitar. Several students,
attempting to remove rubber bands from the geoboards, instead sent them flying. Others disappeared under their
desks to retrieve lost rubber bands. This wasn't what I had envisioned.

Since then, I've changed how I set the stage for learning with materials. Here are some ways I've learned to
introduce geoboards.

* For Intermediate and Upper Grades
* For Younger Children

For Intermediate and Upper Grades

Step 1: I drew a model on the chalkboard of a geoboard's 5-by-5 array and distributed one board to each student (no
rubber bands yet). I asked, "How many pegs are there?" When I did this recently with fifth graders, I gave students
time to think and then called on Sarah. "Twenty-five," she answered.

I responded, "You're right. How did you figure that out?"

She replied, "I counted five in a row and there are five rows, so I did 5, 10, 15, 20, 25."
"Did anyone figure it out a different way?" I asked.

Kyle answered, "I did 5 times 5."

I continued until all students had a chance to report their methods.

Step 2: I made a shape on my geoboard using one rubber band and drew it on the chalkboard geoboard. (This
helped introduce students to the geoboard dot paper.) "Does anyone know this shape's name?" I asked. Several
hands shot up, and Mike said, "Quadrilateral."

I then said, "Listen to my question and raise your hand when you figure out the answer: How many pegs does my
rubber band touch? Count not only the corner pegs, but any peg that touches the rubber band." I waited until
practically everyone's hand was raised.

"Let's answer together," I said.

"Five," students responded.

"And how many pegs are inside my shape, not touching any side?" Again they said the answer in unison. I repeated
this for several shapes.

Step 3: I gave students directions to come up with nine shapes with rubber bands touching different numbers of
pegs and with different numbers of pegs inside. I also gave pairs of students geoboards, rubber bands, and geoboard
dot paper. I said, "First make any shapes on the geoboard. Then construct shapes to match my descriptions. On the
dot paper, record one shape that matches each description."
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The atmosphere was much different than my first experience. Some children still strummed the rubber bands, but
the overall feeling was one of productivity.

Step 4: The next day, I asked pairs to create as many shapes as they could that touch four pegs with two pegs inside.
Students recorded their shapes on the geoboard dot paper. Later, they exchanged papers and checked each other's
shapes. Finally, I asked students to write the names of the shapes.

For Younger Children

Step 1: I give children time to explore with the geoboard. (They enjoy this, and some need the practice putting the
rubber bands around pegs.) Then I say, "Remove the rubber bands on your geoboard and start again, this time
making a shape of something that can fly."

Step 2: When everyone has made at least one shape that flies, I show them how to transfer their shape to geoboard
dot paper. I use dot paper with only two geoboards to a page so their drawings are large enough for display.

Step 3: Finally, I have students post their recorded shapes — kites, rockets, butterflies — on a huge graph with a
different column for each object. We discuss how many of each shape we have, how many more of one shape we
have than another, and how shapes are alike and different.

For more from Marilyn Burns, please choose one of the following:

* 7 Musts for Using Manipulatives

* A Letter to Parents: How to Educate them on the Use of Manipulatives
* Answers to Your Questions about Manipulatives

* Pattern Block Activities (Plus Homework Assignments)

* The Solution to Marilyn Burns' Pattern Block Puzzler

About the Author
Marilyn Burns is the creator of Math Solutions, inservice workshops offered nationwide, and the author of

numerous books and articles. She is author of the book 50 Problem-Solving Lessons, Grades 1-6, distributed by
Cuisenaire.
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4.B.EC, Find and name locations with simple words, such as
' U

near

o Location: Position on the Earth's Surface

Look at a map or globe. Where are places located? Every place has a "global address" that tells exactly where in the
world it's located, just as your home has a street address. There are two numbers in a global address--a number for
latitude and one for longitude. If you know these numbers and how to use them, you can find any place in the world
and give its absolute location. (For definitions, see the glossary at the end of this booklet.)

Why are things located in particular places and how do these places influence our lives? Location can describe how
one place relates to another. For example, the Panama Canal was cut across an extremely narrow strip of land in
Central America. It provides a shipping lane between the Atlantic and Pacific Oceans, eliminating the need for long,
dangerous journeys around South America.

Activities
Learning Direction

* To help young children learn location, make sure they know the name of their town and their street address, and
that they can describe the building and neighborhood in which they live. Then, when you talk about other places,
they have something of their own with which to compare.

* Children need to understand positional words. Teach children words like "above" and "below" in a natural way
when you talk with them or give them directions. When picking up toys to put away, say, "Please put your toy into
the basket on the "right," or "Put the green washcloth into the drawer." Right and left are as much directional terms
as north, south, east, and west. Other words that describe such features as color, size, and shape are also important.

* Show your children north, south, east, and west by using your home as a reference point. Perhaps you can see

the sun rising in the morning through a bedroom window that faces east and setting at night through a kitchen
window on the west.

* Playing games can reinforce their knowledge. For example, once children have their directional bearings, you
can hide an object, then give them directions to its location: "Two steps to the north, three steps west. . ."

Get the Map Habit

Put your child's natural curiosity to work. Even small children can learn to read simple maps of their school,
neighborhood, and community. Here are some simple map activities you can do with your children.

* Go on a walk and collect natural materials such as acorns and leaves to use for an art project. Map the location
where you found those items.
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* Create a treasure map for children to find hidden treats in the yard or inside your home (a fun idea for birthday
parties). Also, encourage children to play this game with one another--hiding the "treasure" and drawing the map.
Or, some rainy day, suggest they draw imaginary treasure maps just for fun.

* See if you can find your street on a town or city map. Point out where your relatives or your children's best
friends live.

* Find the nearest park, lake, mountain, or other cultural or physical feature on a map. Then, talk about how these
features affect your child's life. Living near the ocean may make your climate moderate and bring tourists to the
area. Mountains may block some weather fronts and offer recreational opportunities, such as camping and hiking.

* Point out different kinds of maps to your children--such as a state highway map, a city or town map, a bus
route map or shopping mall map--and discuss their different uses. Also, check the back of this booklet for samples
of three different types of maps of the same place--Salt Lake City, Utah. Shown are a shaded relief map, a road
map, and a topographic map.

* Before taking a trip, show your children a map of where you are going and how you plan to get there. Look for
other routes you could take and talk about why you chose the one you did. Maybe they can follow the map as you
travel; for example, when you get to one town, ask them to tell you the next.

* Encourage your children to make their own maps using legends (keys to what the pictures or symbols in a map
mean). They can draw fanciful maps of places or journeys they have read about. Older children might draw a layout
of their neighborhood.

* Keep a globe or a world map near the television and use it to locate places talked about on television programs,
or use a U.S. map to follow the travels of your favorite sports team.

* Look at a map of your state, such as this one of New Hampshire. Look at the numbers at the bottom and the
letters at the right and imagine lines extended that divide the map into a grid. Locate Manchester in grid F-3. Use
the scale to measure the straight-line distance between Manchester and Mount Washington.

* On a globe or world map, ask your child to point with a finger to the North Pole, South Pole, and the Equator.
Ask which is the Western Hemisphere, the Eastern Hemisphere, and in which one do we live. Find the lines running
from the North Pole to the South Pole and identify them as lines of longitude. Find the lines that run parallel to the
Equator--lines of latitude. Are the lines numbered? Talk about what these lines mean. Try to figure out roughly the
degrees of longitude and latitude for where you live--your global address.

» Location Is Everything!

Children use all of their senses to learn about the world. Objects that they can touch, see, smell, taste, and hear help
them understand the link between a model (such as a map) and the real thing.

* Put together puzzles of the United States or the world. By touching and looking at the puzzle pieces, they can
better understand where one place is located in relation to others.
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* Use pictures from books and magazines to help your children associate geographic terms with visual images. A
picture of a desert can stimulate conversation about the features of a desert--dry and barren. Talk about many
different places and imagine what it would be like to visit them.

* Make a three-dimensional map of your home or neighborhood using milk cartons for buildings. Draw a map of
the block on a piece of cardboard, then cut up the cartons (or any other three-dimensional item) and use them to
represent buildings. Use bottle tops or smaller boxes to add interest to the map, but try to keep the scale
relationships fairly accurate (e.g., 2 feet on the map equals 1 city block).

* Use popular board games like "Game of the States" or "Trip Around the World" to teach your children about
location, commerce, transportation, and the relationships among different countries and areas of the world. Some of
these games may be available at public libraries.

* Make a globe out of papier-maché using strips of old newspaper and a paste made from flour and water. In
doing this, children will better understand the differences between a flat map and a globe.

Directions

Make the paste by mixing 1 part flour with 2 parts water. Tear Newspaper strips about 1 inch wide and 3 inches
long. Blow up a balloon and tie it. Dip the strips into the paste and wrap the balloon as smoothly as possible with
one layer of the papier-maché strips. Then wrap it again with three more layers; at this stage, try using the papier-
maché to make models of mountains and valleys. Let the wrapped balloon dry for at least 24 hours. Then using
poster or tempera paints, paint the continents and oceans.

e There's No Place Like Home

* Walk around your neighborhood and look at what makes it unique. Point out how it is similar to other places
you have been and how it is different. Talk about what animals and plants live in your neighborhood. Look at the
buildings and discuss their uses. Are there features designed to meet weather conditions, such as window shutters or
sun rooms? Do the shapes of some buildings tell us how they were used in the past or how they are used now?

* If you live near a park, a lake, a river, a stream or a creek, take your children there and spend time talking about
its uses. If you live near an historical site, visit it and talk about what happened there and why it's important. Look
for other points of interest in your town and learn more about them.

%

o Faraway Places

*

*  * Read stories and books about distant places with your children. Many children's books provide vivid images
of different places and a sense of what it would be like to live in them. A Country Far Away, Heidi, and Going for
Oysters are examples of books about other parts of the world that have inspired many young readers. There is a
list of resources at the end of this booklet, and your librarian will have additional suggestions.

*

*  * Use songs to teach geography. "Home on the Range," "California, Here I Come," and "This Land Is Your
Land" are all songs about place. Teach your children folk songs of different countries like *"La Cucaracha,"
“"London Bridge," and ""Dreidel, Dreidel, Dreidel."

*





Benchmark Activities Page 52

*  * With your children, see a movie or video which is set in a different land such as "The Lion King," "Treasure

Island," or "A Little Princess."
%k

*  * Talk with your children about the places these books, songs, and movies celebrate, find them on a map or
globe, and discuss their mental picture of these places.

o Name/Title: Over, Under, Around, and Through

Purpose of Event: To explore a variety of traveling skills while helping children to understand the concepts of
moving over, under, around, and through objects.

Activity cues: Move body slowly, under control.
Suggested Grade Level: Pre-K

Materials Needed: A variety of different objects including cones, boxes, tunnels, chairs, empty 2-liter plastic soda
bottles.

Description of ldea

Scatter obstacles throughout the movement space and ask children to find and explore as many ways possible to
travel around, over, under, or through the obstacles. Ask that they think about which objects are better for traveling
over, under, around and through and place an emphasis on children traveling under control. Also, ask children to
think of a variety of ways to travel when they are moving from one obstacle to the next(gallop, sliding, crawling,
hopping, etc.)

Variations:

For those teachers who do not have tunnels, a tunnel can be made by draping a sheet or blanket over several chairs.

Assessment Ideas:

As children move through space and around obstacles ask them to point out which objects are best to go under,
around, over, and through. Use a checklist to record children's understanding of the concepts.
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5.A.ECa, Represent data using concrete objects, pictures, and
graphs

Get Growing: Learning about Seeds

Seeds are basic to any gardening project. Preschoolers can find out many things about seeds before planting them.
Here are some teacher-tested activities to help children investigate seeds. (See Illinois Early Learning Benchmarks
3.C.EC, 5.A.EC,

7+6.C.ECa,

#+ 8.A.EC,

#%+10.A.ECa,

#+10.B.EC,

11.A.ECa, 11.B.ECa, and 12.A.ECa.)

Collect a wide variety of seeds to share.

* Bring in seeds from plants the children are likely to see around them. Include seeds from local trees, prairie
flowers and grasses, and cultivated plants like corn, squash, and marigolds. (Always use food-grade seeds or seeds
taken directly from plants. Commercially packaged seeds may be treated with chemicals that children should not
handle. Keep in mind that some children are allergic to nuts, peanuts, or soybeans.)

* Invite children and their families to bring in seeds they find around them. Help the children keep track of where
they found the seeds.

* In the fall, take the class on a seed-collecting walk. Give each child large socks to pull over their shoes, then
walk through a safe weedy area. Then pull seeds off the socks and add them to the class seed collection.

Offer children a look inside!

* Provide parts of plants that children can break or cut apart to find seeds. Examples could include pinecones,
locust pods, sunflower seed heads, and edible fruits such as apples and melons. (Use safe cutting utensils, and
supervise closely—or do the cutting yourself.)

* Cut apart some larger seeds such as pumpkinseeds, beans, and large grains for the children to examine. Offer
magnifiers for a closer look, and ask children to describe what they notice through the magnifiers.

* Suggest that children make sketches of the items you have cut open.

Learn and use seed-related vocabulary.
* Ask a librarian to help you find picture books that illustrate terms such as pod, seed head, seed coat, cotyledon,
embryo, and kernel. Help the children use those words to label their sketches.

* Facilitate class discussion about what makes something a seed. “Are peas seeds? How can you tell?”

Invite children to find out more about seeds.
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* Encourage children to find answers to questions about seeds. “Which holds the most seeds—a locust pod, a
peach, or a pumpkin?” “How do seeds change after they have been cooked?”

* Let children weigh and measure seeds, or classify seeds according to size, color, shape, texture, etc.

* Invite botanists or gardeners to talk with the children about seeds.

* Keep track of children’s comments and questions as they study the seeds. Make a chart of their questions,
predictions, and findings.

» Properties Everywhere

This lesson captures students’ interest, provides a review of the primary unit objectives, and assesses students’ prior
knowledge. This experience focuses students’ attention on the attributes of objects and rules for sorting them while
building vocabulary for describing attributes and for classifying objects. In addition, this lesson allows students to
apply knowledge of properties for sorting the buttons while working in a small group. This grouping arrangement
offers students support and challenge through discussion of various options.

Learning Objectives
Students will:

* identify how items are sorted by color, size, type and shape
* formulate questions based upon these data

Materials
Chart paper
Bowls of crayons or sets of pencils to sort
Small containers with buttons for each working group
Felt squares
Objects to Sort Activity Sheet
Instructional Plan

While students are at their desks or tables, ask them to identify things within the classroom that can be sorted and to
name specific attributes to guide the sorting. Some examples students might suggest are the following:

* Things to sort by color: crayons, markers, papers, hair color, eye color, backpacks, and clothes
* Things to sort by shape: tables, books, blocks
* Things to sort by size: books, students, pencils, and shoes

Record and post this information on a chart for future reference. The format provided on the Objects to Sort activity
sheet will familiarize students with the recording format.

Objects to Sort Activity Sheet

Give small groups of students bowls of crayons or sets of pencils to sort. Students may sort them by such categories
such as color, length, with or without a paper covering, and with or without an eraser.

e Namecards
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e Surveys and Graphs
Back to index

What's your favorite sport?
Materials

* Index cards
* Tape
* Drawing supplies

Directions

Encourage your child to survey family and friends, asking, "What's your favorite sport or outdoor activity?" Each
person can draw and/or write their answer on an index card. When your child has collected eight to twelve cards,
help him or her tape all the cards with the same or similar activities end-to-end in a row. Tape the rows of cards on a
large piece of paper, one below the other, aligning the rows on the left. You will have created a picture bar graph.
Talk about the graph together. "What sport did most people like best?" "How many people had the same favorite
activity you did?" "What sports or activities did just one person think of?" Encourage visitors to the house to add an
index card with their favorite sport or activity to the graph.

Talk About It

Staying active keeps grownups and kids healthy and alert. As a family, what active pastimes do you enjoy together?
Playing basketball? Going for walks? Dancing in the house? Playing tag? Make a list with your child. Try to do
several things on your list together each week.

Related Books

* Jce Skating School by Naia Bray-Moffatt

* Imagine Me on a Sit-Ski! by George Moran

* It's Snowing! It's Snowing! by Jack Prelutsky
* The Snowman by Raymond Briggs
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5.A.ECb. Make predictions about what will happen next

« Tips: Predicting:

Helping Preschoolers Look Ahead

When we make predictions, we form ideas about the future based on what we’ve already seen or done. Preschool
children are beginning to notice patterns, sequences, and connections that help them guess what to expect from the
world around them. Prediction skills are important in literacy, math, science, and social development. Here are
ways to encourage a child’s disposition to make predictions.

Model different ways to make predictions. Use words such as predict, guess, expect: “Today you voted to have
muffins for snack. So you’re expecting to eat muffins. But we have only one tablespoon of sugar. I predict that
won’t be enough sugar for the muffin recipe.”

Help children make connections to earlier experiences. Try asking them questions with phrases such as “remember
when” or “think back™: “Can you think back to what the muffins were like the time we forgot to use sugar? Do you
remember if you thought they looked good and tasted good?”

Help children imagine possibilities. Ask “what if” questions: “What might happen if we don’t put enough sugar in
the muffins today?” “What do you think they might be like if we used something instead of sugar?"

Invite children to explain their predictions. Ask a follow-up question when a child makes a prediction: “Mike, you
predict that the muffins will taste too salty without sugar. What makes you think so?” “What makes you think the
cooks could use honey instead of sugar, Winona?”

Encourage children to comment on each other’s ideas. Summarize and restate their ideas as needed: “Winona is
guessing that using honey will make the batter sweet enough to taste good. Jaya, what do you think about that?”

Help children to decide what to try and to make a plan. Help them vote or reach a consensus: “The cooks voted to
experiment with using honey in the muffin batter today. Rashad says we should have a taste-test!”

Emphasize “testing” and “checking” instead of being right. When children revisit their predictions, use words such
as surprise and expected: “Was anyone surprised when they tasted the muftins?”” “Joo-Yun says she expected flat,
sticky muffins. But she checked them out, and they look and taste like regular muffins.”

 Tips: The Project Approach: Phase 2-Doing Fieldwork

Most of the Illinois Early Learning Benchmarks can be met when young children are involved in project work.
Projects are like good stories. They have a beginning, middle, and end. The middle phase is for fieldwork and
finding answers to children's questions. It can last from three weeks to several months. Here are some ways to help

children do fieldwork. (See also The Project Approach: Phase 2-Getting Ready for Fieldwork.)

Visit sites where children can do fieldwork.
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* Before a site visit, help children plan what they might draw, photograph, collect, or record. Invite them to
decide who will ask specific questions. Ask for volunteers for each task. ("Who will draw the dashboard? Who will
record the bus starting up?")

* Give children clipboards, paper, and pencils to make observational drawings during site visits. They can also
take bags for collecting things.

* On the site visit, take along a list of who agreed to do which tasks. Gently remind children of their
responsibilities as needed.

Encourage children to collect information outside of class.

* Children can gather information on some topics from their families. For example, they can take questionnaires
to family members to find out how many have had broken bones. They might also draw or photograph family items
related to the project.

* Children can also bring in objects from their families related to the topic. Help them make labels, and display
the objects together on a countertop or table.

Invite guest experts.

* Let the children practice asking their questions before the expert comes to visit. If necessary, gently remind
them to ask their questions during the visit.

* After the visit, invite the children to talk about what the visitor told them and showed them. Write their main
points down on chart paper, and post the list in the classroom.

Help children discuss each other's work.

* If a small group of children is going on a site visit, encourage them to ask those who are not going, "What do
you want us to find out for you?"

* When children return from fieldwork, let them report what they found to the whole class. They can share their
drawings, digital photos, or things they have collected. Encourage the children who did not go on the trip to ask
questions of those who did.

Monitor progress.
* As a project proceeds, help the children check their original topic web and their original list of questions and
predictions (See The Project Approach: Phase 1-Getting Started). Keep track of questions the class has answered

and list new ideas or questions that have come up.

e Boards & Rollers
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5.B.EC, Gather data about themselves and their surroundings

 Tips: The Project Approach: Children Taking Surveys

Surveys are popular sources of information for adults. Young children can also use simple surveys. They can ask
others for predictions related to a project or ask about others’ opinions, experiences, and work. When they do so,
they can meet a number of Illinois Early Learning Benchmarks (including 1.A.ECb, 2.A.EC, 6.C.ECb, 18.A.EC,
and 31.A.ECd). Here are some teacher-tested suggestions for helping preschoolers conduct surveys.

Demonstrate ways to construct and take surveys.

* Let the children watch you making a survey form with a question that has two possible answers (“Yes/No”;
“Agree/Disagree”). During a project on a dentist’s office, for example, you might pose the question, “Have you
been to a dentist?”” Attach your survey to a clipboard and go to the children one by one to ask the question. Show
how to choose a column and make the check mark for a response.

* When you have surveyed all the children, report the findings to the class. Show them how to compare the two
response columns. “You counted 8 checks in the ‘Yes’ column and 4 in the ‘“No’ column. That means 8 people said
they have been to a dentist and 4 said they have not.”

Help children to take their own surveys.

* Encourage them to work in pairs, or groups of 3 or 4.

* Talk with them about what they want to find out, and help them decide how to phrase the survey question. With
experience, they may be able to create surveys with more than two possible responses.

* Help them decide whom to survey. Will the survey be for classmates, families, or someone else?

Let children take surveys during any phase of project work.

* In Phase 1, help children focus surveys on people’s opinions and experiences. Their questions might include,
“Do you like to go to the dentist?”” “Did you ever lose a tooth?”

* Encourage children to use surveys in Phase 2 to gather predictions related to the investigation, or to enhance
field work. They might ask questions such as, “Do you think we will see toothbrushes when we visit the dentist?”
On the site visit, they might get permission to ask patients, “Are you scared of going to the dentist?”

* In Phase 3, let children survey classmates to choose ways the class might represent project findings. “Do you
think we should make a model of the dentist’s chair or a mural of the office?”” Phase 3 questions might also be
reflective. “Do you think you might want to be a dentist someday?”’

Make surveys a regular part of classroom life.
* Create survey templates to keep on hand, and have clipboards and pencils available. (Make inexpensive

clipboards using stiff cardboard and paper clips.)
* Set aside time during class meetings for children to report on their surveys.
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 Tips:The Project Approach: Phase 2-Doing Fieldwork

Most of the Illinois Early Learning Benchmarks can be met when young children are involved in project work.
Projects are like good stories. They have a beginning, middle, and end. The middle phase is for fieldwork and
finding answers to children's questions. It can last from three weeks to several months. Here are some ways to help
children do fieldwork. (See also The Project Approach: Phase 2-Getting Ready for Fieldwork.)

Visit sites where children can do fieldwork.

* Before a site visit, help children plan what they might draw, photograph, collect, or record. Invite them to
decide who will ask specific questions. Ask for volunteers for each task. ("Who will draw the dashboard? Who will
record the bus starting up?")

* Give children clipboards, paper, and pencils to make observational drawings during site visits. They can also
take bags for collecting things.

* On the site visit, take along a list of who agreed to do which tasks. Gently remind children of their
responsibilities as needed.

Encourage children to collect information outside of class.

* Children can gather information on some topics from their families. For example, they can take questionnaires
to family members to find out how many have had broken bones. They might also draw or photograph family items
related to the project.

* Children can also bring in objects from their families related to the topic. Help them make labels, and display
the objects together on a countertop or table.

Invite guest experts.

* Let the children practice asking their questions before the expert comes to visit. If necessary, gently remind
them to ask their questions during the visit.

* After the visit, invite the children to talk about what the visitor told them and showed them. Write their main
points down on chart paper, and post the list in the classroom.

Help children discuss each other's work.

* If a small group of children is going on a site visit, encourage them to ask those who are not going, "What do
you want us to find out for you?"

* When children return from fieldwork, let them report what they found to the whole class. They can share their
drawings, digital photos, or things they have collected. Encourage the children who did not go on the trip to ask
questions of those who did.

Monitor progress.
* As a project proceeds, help the children check their original topic web and their original list of questions and

predictions (See The Project Approach: Phase 1-Getting Started). Keep track of questions the class has answered
and list new ideas or questions that have come up.
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 Tips: Encouraging Scientific Thinking: Rain or Shine

Everyone talks about the weather—including curious preschool children. Young children are keen observers of their
surroundings. Describing, collecting, and recording information are important skills they can develop as they think
about the weather (see Illinois Early Learning Benchmarks 12.E.ECa and 11.A.ECb).

Talk about the weather. Introduce weather-related words as you encourage children to observe and describe the
weather each day. Ask questions such as, “Do you think it is sunny or cloudy, hot or cold, windy or calm?” If it’s
raining, “Is the rain pouring or sprinkling? Is it just misty or really heavy?” If it’s snowing, “How could you
describe snow to someone who’s never seen it?” “How can you tell when the wind is blowing? Can you see it?”
“What sound does the rain make?”” Ask the children if they have other questions.

Think about the effects of different kinds of weather. Discuss ways people are affected by the weather. Ask
questions such as, “Why did you wear a sweater today?” “Did you need an umbrella on the way to school?” “Why
do we need to know if a storm is coming?” “Why do farmers care about the weather?” “How do we stay warm in
winter and cool in summer?”

Try some weather activities.

* Set up a rain gauge on rainy days using a clear plastic tumbler or wide-mouth bottle. Let a child mark the level
of the rain one day, empty it, and then set it back outside. Check it again the next day. Is there more or less
rainwater in it? Help make a simple bar graph to record daily observations.

* Look up on a cloudy day. Are the clouds moving or still? Talk about the color and shapes of the clouds. Provide
chalk or crayons and blue or black paper for drawing.

* Create rainbows on a sunny day by using safe prisms inside or a sprinkler outside. Talk about the colors.

* Go outside on a windy day. Ask questions such as, “What can you see being moved by the wind?” “Does the
wind make you feel colder or warmer?” Let children blow bubbles to see which way the wind is blowing.

* Let your young scientists fill a plastic or paper cup with snow on a snowy day. Mark the level of the snow on
the cup and bring it inside. Measure the level of the water when the snow melts. Is it higher or lower than the mark
made showing the level of the snow?

Help preschoolers record their observations. Preschool children can chart their daily weather observations for
several days. Children can draw the sun, rain, or snow and dictate a brief description. Use the chart to answer
questions such as, “How many days in a row did the sun shine?” “Did it rain yesterday?”” Weather observations can
also be included in a class journal.

» Eye to Eye

Students learn to pose mathematical questions about themselves and their surroundings through class. They gather
data about eye color from their classmates and another class within their school. They organize this data to answer
questions.

Learning Objectives

Students will:
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* formulate questions that can be addressed with data
* collect, organize, and display relevant data to answer questions
* analyze data to answer questions
* develop an understanding of the purpose of data collection and the use of data

Materials

. Several face shots from magazines (focusing on eyes)
. Chart paper

. Class-sized Eye Color Graph

. 3 glue sticks

. Blue, brown, and green crayons or markers

. Scissors (1 per child)

. Eye Color Activity Sheet

. Compact mirror

. A "buddy" classroom with cooperating teacher
. Instructional Plan

The lesson consists of four segments: Launching the Lesson, Conducting the Lesson, Assessing Student
Understanding of the Lesson, and Extending the Lesson. This is a two-day lesson. Activities each day should take
approximately 45 minutes.

Launching the Lesson

This segment of the lesson can be used to capture students' interest and provide a preview of the main lesson. It is
best conducted in a community area, such as the class rug. Start the lesson by displaying magazine photographs of
people’s eyes. Ask students to share ways that eyes are different from person to person. Be prepared for students to
share disabilities, such as blindness or a glass eye. Accept all appropriate responses. Emphasize that no two
people’s eyes are the same and that eye color is one way eyes can differ. Ask if anyone knows what the colored part
of the eye is called iris. Next, have the students brainstorm the different eye colors. Students may give answers
other than blue, brown, and green, such as black or red. Explain that all eyes are a variant of blue, brown, or green
although they may reflect other colors (i.e. redeye in photographs). List the three colors on chart paper for student
reference.

Tell the students that they will be collecting data on eye color. Encourage students to pose questions they might
answer with this data. Record all the questions students generate. For example, questions may include:

* What color is the most common among the class?
* What 1s the most common color for boys?
* What is the most common color for girls?

Conducting the Lesson

Place the Eye Color Graph in the front of the classroom with glue sticks. Inform students that they will use this
graph to organize information about their eye color. Distribute the Eye Color activity sheet.
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Instruct students to color in their eye color, cut out the eye, and paste it in the correct row on the Eye Color Graph
when they are finished. Circulate around the classroom with the mirror so that students can determine their eye
color.

Share data with the class. Discuss which of the student-generated questions can be answered with the data. Ask
students if they could reorganize the data to answer other questions. For example, to answer the questions a)What is
the most common color for boys? b)What is the most common color for girls? the class could have made one graph
for boys and one graph for girls. Ask students if there are any other questions they could answer with the data. How
many more students have brown eyes than green eyes?

Day 2

Explain that each student will be matched up with another student from a participating class of the same grade.
They will be collecting data on the eye color of that student. They will repeat the data collection process used
previously. Using the list of all the questions formulated the day before, the class should decide on one question that
will be used to guide the collection of data. Solicit student input to create a graph that organizes the data to answer
the selected question.

You will have made prior arrangements with another class from your grade to conduct this inquiry. Students will
gather data on the eye color of their partner and return to the classroom to color in the eye color of the student they
surveyed using the Eye Color activity sheet. After students color and cut out the eye representing their partner, they
organize their data on the appropriate graph.

Assessing Student Understanding

After everyone has had time to display the data collected, have the students join together in a circle and discuss the
data gathered from the other class. Use the data to answer the question posed. Now you can compare the two data
sets and ask additional questions. Which class had more blue eyes? How many more did they have? Is the same eye
color most common in both classes? Ask students to summarize their findings to present, along with the graphs
from each class, to the “buddy” classroom. Use chart paper to record the students’ summary in a class letter.
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http://nccic.acf.hhs.gov/index.cfm

National Library of Virtual Manipulatives
http://nlvm.usu.edu/




http://nccic.acf.hhs.gov/index.cfm

http://nccic.acf.hhs.gov/index.cfm

http://nlvm.usu.edu

http://nlvm.usu.edu




EARLY CHILDHOOD MATH BOOKS

EARLY CHILDHOOD MATH BOOKS

List and Descriptions
Prepared by
Julia Bricken

NCTM

Page 1

Navigating through Algebra in Prekindergarten—Grade 2 (with CD-ROM)
Navigating through Geometry in Prekindergarten—Grade 2 (with CD-ROM)

MARILYN BURNS: MATH SOLUTIONS PUBLICATIONS

50 Problem-Solving Lessons: The Best from 10 Years of Math Solutions

About Teaching Mathematics: A K-8 Resource, Third Edition

A Collection of Math Lessons, Grades 1-3

First-Grade Math: A Month-to-Month Guide

Getting Your Math Message Out to Parents: A K—6 Resource

Good Questions for Math Teaching: Why Ask Them and What to Ask, K-6

Growing Mathematical Ideas in Kindergarten

Lessons for Algebraic Thinking, Grades K-2

Mathmaticas: Que le estan ensenando a mi hijo?

Math By All Means: Geometry, Grades 1-2

Math By All Means: Money, Grades 1-2

Math By All Means: Probability, Grades 1-2

The Math Coach Field Guide: Charting Your Course

Math Matters: Understanding the Math You Teach, Grades K-8, Second Edition

Math and Literature, Grades 2-3

Math and Literature, Grades K-1

Math and Nonfiction, Grades K-2

Math for All: Differentiating Instruction, Grades K-2,

o o o O O 0 o X L X N N NN NN NS s

Classrooms

Mathematics: Teaching for Understanding, 3-Video Set 10
Mathematics: What Are You Teaching My Child?, 10
Minilessons for Math Practice, Grades K-2, 10
Second-Grade Math: A Month-to-Month Guide 10
Show and Tell: Representing and Communicating Mathematical Ideas in K-2

10
Sizing Up Measurement: Activities for Grades K-2 Classrooms 10






EARLY CHILDHOOD MATH BOOKS Page 2

So You Have to Teach Math? Sound Advice for K-6 Teachers , 11
Supporting English Language Learners in Math Class, Grades K-2 11
Teaching Arithmetic: Lessons for Addition and Subtraction, Grades 2-3, 11
Teaching Arithmetic: Lessons for First Grade 11
Teaching Arithmetic: Lessons for Introducing Place Value, Grade 2 11
Teaching Number Sense, Grade 1 11
Teaching Number Sense, Grade 2 12
Teaching Number Sense, Kindergarten 12
Learn More This Is Only a Test: Teaching for Mathematical Understanding in an Age
of Standardized Testing 12
Writing in Math Class: A Resource for Grades 2-8 12
Picture Books 12
12 Ways to Get to 11 12
Amanda Bean’s Amazing Dream 13
Anno's Counting Book 13
Anno's Math Games II 13
Before and After: A Book of Nature Timescapes 13
Benny’s Pennies 13
Betcha! : Estimating 13
Big and Little 14
Biggest, Strongest, Fastest 14
The Button Box 14
Can You Count to a Googol? 14
Cats Add Up! 14
Centipede’s 100 Shoes 15
Chicka Chicka123 15
Chimp Math: Learning About Time from a BabyChimpanzee 15
City by Numbers 15
A Cloak for the Dreamer 15
The Coin Counting Book 15
Color Zoo 15
Counting Caterpillars and Other Math Poems 15
Cubes, Cones, Cylinders, and Spheres 16
The Doorbell Rang 16

Ducks Disappearing 16






EARLY CHILDHOOD MATH BOOKS Page 3

Each Orange Had 8 Slices 16
Exactly the opposite 17
Farmers' Market 17
G of for Google: A Math Alphabet Book 17
Give Me Half! 17
Grandma’s Button Box 18
Greedy Triangle, The 18
Hottest, Coldest, Highest, Deepest 18
How Big Is a Foot? 18
How Tall, How Short, How Faraway 18
Inch by Inch 18
Is it Larger? Is it Smaller? 18
It Looked Like Spilt Milk 19
King’s Commissioners, The 19
Lemonade for Sale 19
Let’s Go Visiting 19
Little House in the Big Woods 20
Marvelous Math: A Book of Poems 20
Math Fables 20
Math Games & Activities from Around the World 20
Math-terpieces 20
Millions of Snowflakes 21
More Than One 21
Mouse Shapes 21
My Map Book 21
The Napping House 22
Not a Box 22
One Duck Stuck 22
One Gorilla 22
One Grain of Rice 22
One Hundred Hungry Ants 22
One Monday Morning 23
Only One 23

Over, Under and Through 23






EARLY CHILDHOOD MATH BOOKS Page 4

Pattern Fish

A Pig Is Big

Q Is For Duck

Quack and Count

Roman Numerals I to MM: Numerabilia Romana Uno ad Duo Mila

Rooster’s Off to See the World

The Shape of Things

The Secret Birthday Message

Shapes, Shapes, Shapes

Adults and kids of all shapes and sizes are in for a treat with this outstanding wordless book.
Hoban's full-color photos have an astonishing clarity and glow to them. They include
interesting and beautiful urban landscapes, portraits and still life. Children will have fun
speculating about the photographsor they can simply enjoy them, no comment necessary.
Looking at this book for shapes is a little like looking at a Cezanne for shapes. Nevertheless,
circles, stars, triangles and even fancier geometric figures like trapezoids are here in

23
23
24
24
24
24
24
24
25

abundance. The 11 figures represented, as well as the photographs, reach well beyond Hoban's

earlier books about shapes. This book has an impressive technical quality of photographic
reproduction and fine artistic content. Do your eyes a favor, and don't miss this one.

Sir Cumference and the First Round Table : A Math Adventure

Six-Dinner Sid

Spaghetti and Meatballs for All! A Mathematical Story

A Star in My Orange: Looking for Nature’s Shapes

So Many Circles, So Many Squares

Snowflake Bentley

The Table Where Rich People Sit

Telling Time: How to Tell Time on Digital and Analog Clocks!

Ten Black Dots

Ten Flashing Fireflies

Ten Friends

Ten Little Rabbits

Ten Sly Piranhas: A Counting Story in Reverse

A Three Hat Day

Tiger Math : Learning to Graph from a Baby Tiger

Too Many Pumpkins

Two of Everything

Weighing the Elephant

What Is Square?

25
25
25
25
25
25
26
26
26
26
26
26
27
27
27
27
28
28
28
28





EARLY CHILDHOOD MATH BOOKS Page 5

What’s a Pair? What’s a Dozen? 28
When a Line Bends . . . a Shape Begins 28
When Sheep Cannot Sleep: The Counting Book 29
Who Sank the Boat? 29

The Wing on a Flea: A Book About Shapes 29






EARLY CHILDHOOD MATH BOOKS Page 6

NCTM

Navigating through Algebra in Prekindergarten—Grade 2 (with CD-ROM)
Greenes, Carole Cavanagh, Mary Dacey, Linda Findell, Carol and Small, Marian

ISBN #: 0-87353-499-9

Published: 4/2/2001

Content: 90 pp.

By Carole Greenes, Mary Cavanagh, Linda Dacey, Carol Findell, and Marian Small

This book demonstrates how some of the fundamental ideas of algebra can be introduced,
developed, and extended. It focuses on repeating and growing patterns, introduces the
concepts of variable and equality, and examines relations and functions. Its activities are
designed to capture the interest of small children as they investigate growing patterns, use
pictures of dogs with varying numbers of spots to solve for missing addends, and use
spinners to identify and explore functions. The supplemental CD-ROM features interactive
electronic activities, master copies of activity pages for students, and additional readings for
teachers.

Navigating through Geometry in Prekindergarten—Grade 2 (with CD-ROM)

Findell, Carol R. Small, Marian Cavanagh, Mary Dacey, Linda Greenes, Carole E. and Sheffield,
Linda Jensen

Preface by Carol R. Findell, Marian Small, Mary Cavanagh, Linda Dacey,Carole E. Greenes,
and Linda Jensen Sheffield

Focusing on the important ideas of geometry, this book shows how to investigate two- and
three-dimensional shapes with very young students. It introduces methods to describe
location and position, explores simple transformations, and addresses visualization, spatial
reasoning, and the building and drawing of constructions. Activities in each chapter pose
questions that stimulate students to think more deeply about mathematical ideas. The CD-
ROM features fourteen articles from NCTM publications. The supplemental CD-ROM also
features interactive electronic activities, master copies of activity pages for students, and
additional readings for teachers.

ISBN #: 0-87353-511-1

Published: 1/1/2001
Content: 98 pp.

MARILYN BURNS: MATH SOLUTIONS PUBLICATIONS

http://www.mathsolutions.com/index.cfm?page=wp17&crid=100

50 Problem-Solving Lessons: The Best from 10 Years of Math Solutions
Burns Marilyn





EARLY CHILDHOOD MATH BOOKS Page 7

GRADES K-2

A classic professional development resource, this book remains a popular starting point for any
teacher introducing a problem-solving approach to teaching mathematics. All lessons are richly
illustrated with samples of children’s work. 192 Pages

About Teaching Mathematics: A K—8 Resource, Third Edition

Burns, Marilyn

The ultimate how-to in teaching math, this comprehensive resource provides the guidance
teachers need to make appropriate and effective instructional decisions. The five sections address
Raising the Issues (from an overview of the K-8 mathematics curriculum to number sense, word
problems, linking assessment with instruction, incorporating writing, and more); Instruction
Activities for the Content Standards; Teaching Arithmetic; Mathematical Discussions; and
Questions Teachers Ask. Includes more than 240 classroom-tested activities and dozens of
blackline masters. 464 pages

A Collection of Math Lessons, Grades 1-3

Burns, Marilyn and Tank, Bonnie

This book includes lessons that help students develop an understanding of number sense, place
value, addition, division, measurement, and probability. Samples of student work are included
throughout. 200 Pages

First-Grade Math: A Month-to-Month Guide
by Bachman, Vicki

Getting Your Math Message Out to Parents: A K—6 Resource

by Nancy Litton

In this book, Nancy Litton explores the various channels—newsletters, back-to-school-night
presentations, homework, and more—through which teachers can communicate with parents
about their children’s math education. 152 Pages

Good Questions for Math Teaching: Why Ask Them and What to Ask, K—6

Sullivan, Peter and Lilburn, Pat

This useful book helps teachers define “good questions,” offers teachers tips on how to create
their own good questions, and presents a wide variety of examples of questions that span 16
mathematical topics, including number, measurement, geometry, probability, and data. 112 Pages

Growing Mathematical Ideas in Kindergarten

Dacey, Linda Schulman and Eston, Rebeka

This book includes helpful guidelines for establishing a mathematically nurturing classroom
environment, making plans for helping all children learn, choosing appropriate mathematical
tasks, and assessing children’s understanding. 256 Pages

Lessons for Algebraic Thinking, Grades K-2

von Rotz, Leyani and Burns, Marilyn
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Manipulative materials, problem-solving investigations, games, and real-world and imaginary
contexts support arithmetic learning while introducing ideas basic to algebra, including patterns,
equivalence, and graphing. 280 Pages

Mathmaticas: Que le estan ensenando a mi hijo?

Burns, Marilyn

Through her compelling and lively narrative, Marilyn Burns orients viewers to the continually
changing world of math instruction and the ways in which these changes will benefit students.
Woven throughout the video are scenes of classroom instruction, interviews with parents about
their own math schooling, and visits with professionals using math in real-world contexts.
English version available.

20 Minute Videotape

Math By All Means: Geometry, Grades 1-2

Confer. Chris

This unit helps students develop their understanding of the properties of shapes. Lessons
incorporate children’s literature, explore quilt designs, and use manipulative materials to help
children investigate how shapes are related to one another, including what happens when shapes
are combined or divided. 200 Pages

Math By All Means: Money, Grades 1-2

Crawford. Jane

The lessons in this unit give students lots of experience identifying coins and their values;
counting money; and applying their learning to problem-solving situations. Extensive references
to children’s literature along with engaging games and activities help strengthen children’s
number sense and computation skills. 192 Pages

Math By All Means: Probability, Grades 1-2

Tank. Bonnie

Through a variety of games and investigations using dice, cards, and spinners, students make
predictions, collect data, and reflect on results. Students also develop number sense and reinforce
their computation skills. Through this process, they learn what makes games fair or unfair and
how to tell if they are based on strategy or chance. 200 Pages

The Math Coach Field Guide: Charting Your Course
Felux. Carolyn and Snowdy. Paula - edited by

The role of a math coach is demanding and often undefined. In this collection of essays, veteran
math coaches share their expertise, providing glimpses into the unique trials, false starts, and
successes they have faced in their positions. The authors ask and answer such questions as: What
makes an effective math coach? What are helpful strategies for supporting both eager and
reluctant teachers? and What pitfalls do math coaches encounter and what can they do about
them? Written by coaches for coaches, this book is also an invaluable resource for teacher
leaders, school administrators, and mathematics supervisors. 144 pages
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Math Matters: Understanding the Math You Teach, Grades K-8, Second Edition

Chapin, Suzanne H. and Johnson, Art

Widely acknowledged for helping teachers, coordinators, and college faculty deepen their
understanding of the mathematical concepts they teach, this essential resource offers an in-depth
study of each of 14 key topics: Number Sense, Computation, Addition and Subtraction,
Multiplication and Division, Fractions, Decimals, Percent, Ratios, Algebra, Geometry, Spatial
Sense, Measurement, Statistics, and Probability. The content is interspersed with over 100
activities—from investigations to problem solving—giving readers an opportunity to connect
ideas, compare and contrast concepts, and consider how students might come to understand the
mathematics presented. 376 pages

Math and Literature, Grades 2-3

Burns, Marilyn and Sheffield, Stephanie

Combining math and literature in classroom activities is an excellent way to generate student
interest and enthusiasm. Math and Literature, Grades 2—3 includes lessons based on 20
enchanting children’s books. These books serve as springboards for introducing math concepts to
students in a way that sparks their mathematical imaginations and helps develop their problem-
solving skills. Topics include counting, sorting, addition, subtraction, money, measurement, and
patterns. 160 Pages

Math and Literature, Grades K—1

Burns, Marilyn and Sheffield, Stephanie

Math and Literature, Grades K—1 includes lessons based on 22 enchanting children’s books.
These books serve as springboards for introducing math concepts to students in a way that sparks
their mathematical imaginations and helps develop their problem-solving skills. Topics include
counting, sorting, addition, subtraction, money, measurement, and patterns. Download an at-a-
glance chart of children’s literature featured in the Math, Literature, and Nonfiction series, listed
with grade levels and topics. 152 Pages

Math and Nonfiction, Grades K-2

Petersen, Jamee

Math and Nonfiction, Grades K-2 provides 18 lessons that inspire students to explore geometric
shapes in their everyday lives, investigate measurement, collect and organize data, compute with
coins, learn how to tell time, and more. Download an at-a-glance chart of children’s literature
featured in the Math, Literature, and Nonfiction series, listed with grade levels and topics. 144
Pages

Math for All: Differentiating Instruction, Grades K-2,

Dacey, Linda and Salemi, Rebeka Eston

Math for All: Differentiating Instruction, Grades K-2 is a must-read for teachers, administrators,
math coaches, special education staff, and any other educator who wishes to ensure that all
children are successful learners of mathematics. This practical, research-based guide helps
teachers understand how decisions to differentiate math instruction are made and how to use pre-
assessment data to inform their instruction. 248 pages
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Mathematics: Teaching for Understanding, 3-Video Set

This series includes lessons on place value, multiplication, and fractions. Part 1 presents teacher-
directed whole-class lessons; Part 2 shows students working independently in small groups on a
menu of activities; Part 3 demonstrates the way oral and written communication supports
children’s learning and helps teachers assess understanding.

Mathematics: What Are You Teaching My Child?,

20 Minute Videotape

Through her compelling and lively narrative, Burns orients viewers to the continually changing
world of math instruction and the ways in which these changes will benefit students. Woven
throughout the video are scenes of classroom instruction, interviews with parents about their own
math schooling, and visits with professionals using math in real-world contexts. Spanish version
available.

Minilessons for Math Practice, Grades K-2,

Bresser, Rusty and Holtzman, Caren

This new book for kindergarten through grade 2 classrooms presents an innovative approach to
reinforcing young students’ math skills. Designed for use during transition times, these
minilessons are easy to implement, require little or no preparation, take only 5 to 15 minutes to
teach, and can be used with any math program. The 27 engaging activities help students practice
math concepts, skills, and processes by applying them in a variety of problem-solving contexts
throughout the school day. Content areas explored include number and operations; algebra;
geometry; data analysis and probability; and measurement. Each activity includes an explanation
of the mathematics involved, a list of key questions to ask, a brief vignette, and ideas for
extending the activity throughout the school year. 176 pages

Second-Grade Math: A Month-to-Month Guide

Litton, Nancy
Topics of study include addition and subtraction, basic facts, place value, data collection,
geometry, measurement, and more. 248 Pages

Show and Tell: Representing and Communicating Mathematical Ideas in K-2
Classrooms

Dacey, Linda and Eston, Rebeka

Numerous classroom vignettes and reflective comments provide a model for how “show and tell”
can enhance teaching and improve children’s learning. The many examples of student work will
inspire teachers to adopt such an approach. 240 Pages

Sizing Up Measurement: Activities for Grades K-2 Classrooms

Bachman, Vicki

The lessons in Sizing Up Measurement: Activities for Grades K—2 Classrooms focus on length,
time, area, capacity, weight, and temperature. Each lesson is organized in an accessible, easy-to-
use format that includes an overview, a list of materials, a vocabulary list, and step-by-step
teaching directions. Students come away from these lessons with a deeper understanding of why
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and how to measure, and they develop the confidence required to make sense of any situation and
the measurement tools involved. 192 pages

So You Have to Teach Math? Sound Advice for K—6 Teachers ,

Burns, Marilyn and Silbey, Robyn

So You Have to Teach Math? poses more than 100 questions that

new and experienced K—6 teachers often ask themselves—and provides in-depth answers to these
questions, no matter how large or how small. Marilyn Burns and Robyn Silbey’s responses are
guaranteed to give teachers the support and direction they need to teach mathematics well. 136
Pages

Supporting English Language Learners in Math Class, Grades K-2

Bresser, Rusty Melanese, Kathy and Sphar, Christine

Supporting English Language Learners in Math Class, Grades K-2 outlines the challenges these
students face when learning math and provides a wealth of specific strategies teachers can use to
help them succeed. The lessons in this book guide teachers of primary grades in developing
students’ proficiency in English while also developing their mathematical understanding. In
addition, teachers learn how to modify existing math lessons to support students with varying
degrees of English language proficiency. 216 Pages

Teaching Arithmetic: Lessons for Addition and Subtraction, Grades 2-3,

Tank, Bonnie and Zolli, Lynne
Students engage in explorations with money, measurement activities, investigations, and games
that motivate their thinking and build their estimation and computation skills. 200 Pages

Teaching Arithmetic: Lessons for First Grade

Sheffield, Stephanie

Through manipulative materials and real-world problems, children learn to estimate, understand
numerical relationships, develop number sense, compute mentally and with paper and pencil, and
use arithmetic as a tool to solve problems. 176 Pages

Teaching Arithmetic: Lessons for Introducing Place Value, Grade 2

Wickett, Maryann and Burns, Marilyn

Lessons engage children in comparing and explaining the relative size of numbers, counting
larger numbers in two or more ways, and recognizing that the number of objects always remains
the same despite different ways of grouping. 200 Pages

Teaching Number Sense, Grade 1

Confer, Chris

In these lessons, children build their understanding of counting, number relationships, and
landmark numbers. They also develop computation strategies, further their understanding of
composing and decomposing numbers, and develop a beginning sense of place value. 160 Pages
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Teaching Number Sense, Grade 2

Scharton, Susan
In these lessons, children compose and decompose larger numbers, develop their computation
strategies, strengthen their sense of place value, and sharpen their estimation skills. 200 Pages

Teaching Number Sense, Kindergarten

Confer, Chris
In these lessons, children investigate number relationships, practice problem solving using
landmark numbers, and explore ways to count, compose, and decompose numbers. 152 Pages

Learn More  This Is Only a Test: Teaching for Mathematical Understanding in an
Age of Standardized Testing

Litton, Nancy and Wickett, Maryann

Transform your teachers’ and students’ approaches to standardized tests from one of panic and
anxiety to one of control and confidence! The nine chapters in this book provide the support
teachers need to align their math lessons with required state standards. They create a year-long
plan for teaching math while simultaneously ensuring state standards are met; learn about and
implement best teaching practices; examine the relationship between released test items and the
knowledge and skills students need to respond correctly; and discover ways to handle test
preparation during the weeks before a test. 128 Pages

Writing in Math Class: A Resource for Grades 2—8

Burns, Marilyn

Numerous examples illustrate how students sort, clarify, and define their thinking through
different types of writing—journal writing, solving math problems, explaining mathematical
ideas, and creative writing about math. This invaluable and inspiring resource also includes
assessment strategies, practical teaching tips and suggestions, answers to frequently asked
questions, and samples of student work. 208 Pages

Picture Books

12 Ways to Get to 11

Merriam, Eve
Aladdin (August 1, 1996)

From the late poet, a whimsical exploration of enumeration. On each colorful spread, like and
dissimilar--but somehow related--objects total 11.
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Number and Operation
. PK-1

Amanda Bean’s Amazing Dream

Neuschwander, Cindy

A Brainy Day® book, is used in Teaching Arithmetic: Lessons for Introducing Multiplication.

The advantages of multiplication are introduced in a simple story about an African-American girl

who loves to count things, both in and out of school, but is unsure how multiplication will speed

up the process. After counting the tiles on the kitchen counter and the books on the library ‘f';;::ﬁ';? "
shelves, she falls asleep and begins to dream of a calm bike ride in the country. Then, eight sheep

on bicycles come zooming by and stop at a barn to get five yarn balls apiece to give to seven ;
grandmothers knitting sweaters. Amanda is overwhelmed by trying to tot up bicycle wheels,
sheep legs, knitting needles, and sweater arms-until the sheep and the grandmothers begin

shouting, "Multiply!" She awakes, convinced that she wants to learn how. Large, lively, ink-and-
watercolor cartoons in cheerful colors are filled with objects to count, from lollipops to

windowpanes. A comprehenive guide for adults on the usage of the principles and pictures in the
book is included.

INSIDE!

Number and Operation
. K-3

Anno's Counting Book

Mitsumasa, Anno

Anno's Flea Market
Anno, Mitsumasa

Anno's Math Games I1

Anno, Mitsumasa

Lively illustrations and intriguing puzzles and games make basic mathematical concepts
accessible and fun for very young children in these inventive books from award-winning
illustrator Mitsumasa Anno. * comparing quantity, size, position, elements * graphing with
coordinates * liquid measurement

Before and After: A Book of Nature Timescapes
Thornhil, Jan
Benny’s Pennies

Brisson, Pat

Benny McBride uses his five precious pennies to buy special gifts for his family and pets, in a
repetitive, cumulative tale--enhanced with vivid paper-sculpture artwork--that explores the
concepts of counting and money.

Number and Operation
. Pk -1

Betcha! : Estimating
Murphy, Stuart

C INSIDE!
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Playing with numbers--that's what this book from Murphy (The Best Vacation Ever, 1997, etc.) is
all about. Part of the MathStart series, this entry introduces the art of estimation. Two boys are
engaged in the project, one estimating, the other counting. Their ultimate goal is to try to figure
out how many jelly beans are in a big glass jar and win tickets to a sporting event, but the
storyline bows deeply to the emphasis on estimation as a process. As the boys head downtown to
the toy store and the jelly beans, they estimate the number of people on the bus, the numbers of
cars in a traffic jam, the total prices of goods in a window, all the while demonstrating both
rounding off and how to count a small number and apply that to the great, uncounted whole
through the use of multiplication, fractions, and simple geometry. Murphy's success is in beveling
the sharp, unforgiving reputation of math and in showing how numbers can be toyed with.
Readers may come away with the sense that they are not slaves to numbers--it's the other way
around.

Estimation
. PK-3

Beware of Boys

Blundell

As a boy attempts to outwit a hungry wolf, he sets the wolf off on a series of wild goose chases,
each involving ingredients for a new recipe for boy. The book is very funny but it's the
measurement both dry and wet and both real and imaginary.

Big and Little

Jenkins, Steve

Biggest, Strongest, Fastest

Jenkins, Steve

Large, clear print; fascinating facts; and beautiful, detailed, cut-paper collages make this
excellent title a delight. One main fact is presented per spread about each of 14

animals, e.g., "The Etruscan shrew, the world's smallest mammal, could sleep in a
teaspoon.”" Two more relevant facts are given in smaller print. Silhouette drawings
show comparative sizes?the blue whale is shown next to an adult human. The

realistic, inventive, textured illustrations, mostly double spreads, flow smoothly from
page to page. A helpful chart at the end contains further information about each creature, such as
diet and habitat. An all-round superlative effort.

Geometry/Spatial
Displaying and Analyzing Data
. K-3

The Button Box
Reid, Margarette S.

Can You Count to a Googol?
Wells, Robert E.

Cats Add Up!

Ochiltree, Dianne
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Centipede’s 100 Shoes
Ross, Tony
Chicka Chicka 12 3

Martin, Bill Jr.

A counting-book companion to Martin and Ehlert's Chicka, Chicka, Boom, Boom (S & S, 1989).
The cut-paper art is almost identical to the earlier work, right down to the use of vibrant splashes
of color. The layout will also be familiar to that title's many fans. At the center of the st~

this time, however, is an apple tree. Numerals race to the top with 1, 2, and 3 leading
the way. Next come 4, 5, and 6 climbing right behind, but "Chicka Chicka 1, 2, 3...
Will there be a place for me?" asks 0. Page after page, the numbers climb ("Hot pink
12, lucky 13, picking apples, red and green") and they all forget 0 down in the lower
right-hand corner. They keep going "until at last there's 99, and all the numbers are
feeling fine." Except for 0, that is, who begins to cry once again, "Chicka Chicka 1, 2, E
3... Will there be a place for me?" And, at precisely that moment, a swarm of bumblebees arrives
shouting, "GET OUT OF OUR TREE...." Alas, the counting begins anew, this time backward.
And 0, no bad apple, finally discovers his life's calling and rightful place: at the very top of the
tree next to 10, who stayed there all along, becoming... 100. This story is a perfect selection for
100th day or Zero the Hero celebrations. A deliciously sweet selection, and a nifty counting book
to boot.

LOOK INSIDE!

Number and Operation
. PK-3

Chimp Math: Learning About Time from a BabyChimpanzee
Nagada & Bickel

City by Numbers
Johnson, Stephen

A Cloak for the Dreamer

Friedman, Aileen
A Cloak for the Dreamer, a Brainy Day® book, is a tale about a tailor’s cloak. It is used in Math
and Literature, Grades 2—3 and Math By All Means: Geometry, Grades 1-2.

The Coin Counting Book
Williams, Rozanne L.

Color Zoo
Ehlert, Lois

Counting Caterpillars and Other Math Poems

Franco go‘il}fl)ng (il
Add rhyme to math time! Young learners will love these delightful poems and companion i
activities that teach essential skills and concepts: counting, addition, subtraction, shapes, patterns,

measurement, time, money and more.
Pattern/Algebra
+  PK3
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Cubes, Cones, Cylinders, and Spheres

Hoban, Tana

The photos stand alone in this textless mathematics book. Four small, labeled
diagrams on the back of the title page define the shapes. After that, readers are led on
a treasure hunt for those shapes through 21 crisp, colorful pictures. A display of teddy
bears in clown hats, a basket of baseballs, a breathtaking castle, and sculptured hedges
typify the broad-ranging subject matter. Math teachers approaching solid geometry will find this
to be a useful resource. Children will simply enjoy identifying the plethora of shapes to be found
out in the world if one only takes the time to look.

Geometry/Spatial
. K-3

The Doorbell Rang

Hutchins, Pat

Victoria and Sam are delighted when Ma bakes a tray of a dozen cookies, even though Ma insists
that her cookies aren't as good as Grandma's. They count them and find that each can have six.
But the doorbell rings, friends arrive and the cookies must be re-divided. This happens again and
again, and the number of cookies on each plate decreases as the visitors' pile of gear in the corner
of the kitchen grows larger. When each child's share is down to one, and the doorbell rings again,
Sam and Victoria are worried and then elated, when they discover that it's Grandma with a tray of
dozens more cookies. Hutchins' illustrations are more than cheerful. Her exuberant colors flow
from page edge to page edge with a lavish generosity born out by Grandma's abundant supply of
cookies. The double-page spreads are filled with details for children to find, such as the
peripatetic cat, Ma's unending battle with the footprints on her clean kitchen floor and the
changing facial expressions of the multiracial children. The math concepts shown make this a
beautiful choice for curriculum support in the primary grades, and the evident dismay of the
children may lead to further discussion in areas other than math. As refreshing, enjoyable and
unpredictable as an unexpected visit from a friend.

Pattern/Algebra
. PK-3

Ducks Disappearing

Naylor/Maddox

This is a counting book with a plus. We quickly begin counting ducklings and subtracting as the
line gets smaller but that's only part of the story. Soon we are presented with a problem to be
solved.

Number and Operation
. PK-1

Each Orange Had 8 Slices

Gigantic, Paul
The vibrant style of Crews's gouache artwork is well matched to this exceptional introduction to
mathematics. A situation is presented in simple sentences. *"On my way to Grandma's I saw 2 fat
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cows. Each cow had 2 calves. Each calf had 4 skinny legs," and the questions follow:""How many
fat cows. . . calves . . . legs were there in all?" The bright, cheerful illustrations boldly amplify the

scenes, making interaction easy and fun
Number and Operation

. K-3

Exactly the opposite

Hoban, Tana

Using a variety of people, animals, and objects found in outdoor settings of both the city and the
country, she introduces and expands on the concept of opposites in this wordless photographic
book. The photographs are clear, bright, and enticing. Pairs of opposites are presented on facing
pages; some are repeated and thus reinforced. For instance, in one set of two girls playing with a
wagon, there are the opposites of push/pull, in/out, left/right, and back/front. As with all of
Hoban's books, readers are asked to view their environment in a new light while learning a new
concept. A worthy addition to any collection.

Farmers' Market

Johnson

PreSchool-Grade 2. A farm family makes their weekly trip to sell produce at a nearby city
market. Laura helps at the vegetable stand before meeting a friend. The striking acrylic paintings
are the strongest part of the book. Johnson starts off with the cool colors of the early dawn as
Laura and her family load the truck for their trip to the city. The hues brighten to the full-light
noon of a summer celebration, with colorful umbrellas and food for sale. The center of the book
opens out to a wordless four page spread showing Laura taking in the sights of the market from
artists and craftspeople to other farmers.

G of for Google: A Math Alphabet Book

Schwartz
Math concepts from simple to very complex are explained and illustrated for each letter of the
alphabet.

Give Me Half!

Murphy, Stuart J.
The concept that " and _is 1" is presented using two bickering siblings who cannot share
anything without parental intervention. Finally, the situation degenerates into a food fight and the
kids decide that if they each clean up half, they'll be done a lot sooner. Although the
presentation of the math concept is clear and straightforward and the acrylic,
gouache, and pencil illustrations are colorful and quirky, the singsong rhyme and
lack of any real plot make this a less interesting choice than Pat Hutchins's The
Doorbell Rang (Greenwillow, 1986). A list of suggestions for adults using the book
with children follows the story.

Number and Operation
. K-3

7 Give Me Half !

INSIDE!
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Grandma’s Button Box

.Aber, Linda Williams ﬁ;\ggarg% 5 .
Kane Press &

When Kelly drops Grandma's button box and the buttons scatter all over the room,
she and her cousins scramble to find them and sort them out. First arranging them
by shape, then by size, and finally by color, they can't decide how Grandma had
arranged them. By the time their grandmother admits, "They were always just
jumbled together," the cousins (and readers) have learned a bit about sorting and sets. The lesson
is not intrusive, as the book introduces young students to concepts that they will meet again in
math. The jaunty line-and-wash illustrations give a cheerful look to this simple story from the
Math Matters series.

Greedy Triangle, The

Burns, Marilyn

Scholastic Paperbacks (February 1, 2008)
An offbeat introduction to geometry. When a triangle tires of having only three sides, he asks the
shapeshifter to change him first into a quadrilateral, then a pentagon, a hexagon, and so forth until
he realizes he is happiest as a triangle: he can hold up a roof, be a slice of a pie and, best of all,
slip into place when people put their hands on their hips. "That way I always hear the latest
news...which I can tell my friends." The text is clever and shows more than the usual places to
find shapes?part of a computer screen, a section of a soccer ball, a floor tile. The acrylic and
colored-pencil illustrations are colorful, abstract, and filled with smiling shapes done in shades of
turquoise, pink, and yellow. A two-page spread of suggestions for adults to reinforce the math
lessons featured is included at the end of the book,

Geometry
. K-3

Hottest, Coldest, Highest, Deepest
Jenkins, Steve

How Big Is a Foot?
Myller, Rolf

How Tall, How Short, How Faraway
Adler, David

Inch by Inch

Lionni, Leo

Is it Larger? Is it Smaller?

Hoban, Tana

Relative size is the concept unifying Hoban's latest collection of eye-filling photos. As always,
her choice of subjects represents a wonderful conjuction of eye and mind. See, for example, the
rabbit's large ears against a little boy's smaller ones; the two large X's of a sawhorse picnic table
with the four small X's of its benches stacked upside-down on the table; or the different measures
of cake ingredients lined up in front of a partially-filled mixing bowl, being stirred. Often the
motif is stated and echoed, as in the toy car beside a real Volkswagen being washed by father and
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son. Other combinations are more and less obvious; but the simplest, most predictable groupings
make striking pictures, and the subtlest (e.g., a row of icicles against a grubby background) bear
longer gazing in their own right.

Measurement
. PK

It Looked Like Spilt Milk

Shaw, Charles

his is a classic concept book, and one of my favorites. As a read-aloud, I like it better than Eric
Carle's more recent Little Cloud. The repetition not only engages the children, it makes it easy for
them to respond successfully. "It looked like ..." gives them a chance to identify the shape, with
no wrong answers, because the next phrase is "But it wasn't a wasn't a ..." for all. By the time the
last page revals that "It was just a cloud in the sky" most of them have guessed,and are pretty
proud of themselves. It might be too long for many groups (he wrote it for a pre-television
audience) but it is easy to skip pages or speed up. Makes a great feltboard using quilt batting.

Geometry/Spatial
. PK-3

King’s Commissioners, The

Friedman, Aileen
This Brainy Day® book about a king and his men is used in Math and Literature, and Teaching
Arithmetic: A confused king has appointed a commissioner to handle every problem in the
kingdom from flat tires to chicken pox. Now he has no idea how many commissioners there
are, and he orders his royal advisors to gather and count them as they walk through the door.
The first advisor counts by twos, the second by fives, and the little princess by tens. Of course,
they all arrive at the same answer. The king is utterly perplexed, but his daughter clears up the

mystery and readers learn the value of multiplication. Lessons for Introducing Place Value,
Number and Operation
. K3

Lemonade for Sale

Murphy, Stuart J.
The Elm Street Kids Club decide to sell lemonade to make money to fix their clubhouse. For
three days, they keep a bar graph to track their sales. It shows a steady increase
and then a noticeable drop. After finding out that the competition is a new kid
juggling down the street, they ask him to perform beside the stand and sales
increase "over the top." The humorous and colorful illustrations will appeal to
young children, but they may not be ready for the concept of bar graphs. Older i A
children interested in learning about them are likely to find the book too young in ~ *

appearance and story line.
Display and Analyze Data
. K3

Let’s Go Visiting
Collier & Collier
Children will love counting their favorite baby animals--like foals and puppies and ducklings--

in this spirited lap-sized board book edition of Sue Williams and Julie Vivas's barnyard
adventure.
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Number and Operation

Little House in the Big Woods
Wilder
Marvelous Math: A Book of Poems

Hopkins

Hopkins pulls together poems on mathematics, providing insights from writers such as Karla
Kuskin, Janet S. Wong, and Lillian M. Fisher. Several selections share the predictable theme of
the significance of math and numbers. Rebecca Kai Dotlich's title poem, for example, asks
questions such as, "How fast does a New York taxi go?" and "How slow do feathers fall?" and
suggests how to find the answers: "Mathematics knows it all!" Some take a unique point of view,
as in Betsy Franco's "Math Makes Me Feel Safe.”

Algebra Grades 3-5
Math Fables

Tan, Greg

Scholastic Press; 1st edition (March 1, 2004)
Complete with catchy titles such as "Trying Times," "Midnight Snack," and "Gone with the
Wind," each brief fable told in rhyme ends with a moral. Except for some suggested activities ¢*
the end, there are no math problems or puzzles to solve. Rather, the author strives to help
readers learn how to see a number as a combination of smaller groups of numbers in order to
lay "the foundation for place value" and as a "first step to building strong computational
skills." The text and perky, computer-generated cartoons show youngsters that there are many
different ways of putting numbers together. For example, in "Going Nuts," four squirrels
frolic in autumn leaves until they realize they need provisions for winter. One begins to
explore while three sit on a branch, frightened with worry. Next, "2 squirrels raced to gather nuts"
while "the other 2... buried them in stashes underground." Finally, "all 4 slept very well that
night,/no longer feeling scared./They learned it's wise to plan ahead/and always be prepared!"
Cahoon keeps the different combinations together by enclosing them in ovals, visually
emphasizing that although the groupings may look different, they still add up to four. Featuring
words like "sultry," "wholeheartedly," and "procrastinate," the enriching vocabulary is an added
bonus. A fine addition to math shelves.

K INSIDE!

Patterns/Algebra
. K-3

Math Games & Activities from Around the World

Zaslavsky

This is an excellent book that lets children view math from the fun and creative perspective.
Teachers can have fun while teaching district standards and make sure that our youth isn't bored
with the "textbook" syndrome as Harry Wong puts it. We need to show children that mathematics
deals with every day life and that it doesn't only appear on the pages of a text every five days.
Mathematics is the necessary means for survival in our complex and equative society. This books
let's us step outside of the "textbook syndrome" and let children explore the "real-world"
experiences.

Math-terpieces

Tang, Greg
Scholastic Press; 1st edition (July 1, 2003)
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Tang and Paprocki, who also wrote and illustrated The Best of Times (2002) and Math Appeal
(2003), again challenge children to take a playful approach to learning math, using elements fron
famous paintings by artists such as Matisse, Mondrian, and Warhol. For instance, one double-
page spread has a reproduction of Dali's painting The Persistence of Memory and the verse, "Is

it a dream or is it real? / It's hard to know when art's surreal. / Dali's clocks once so precise-- /
now they're melting just like ice. / Find SEVEN ways to make an 8 / group the CLOCKS, it's
getting late!" Paprocki's more colorful versions of melting clocks are grouped on the facing
page, and the groups can be combined in seven different ways that add up to eight clocks.
Children drawn to the gamelike element will undoubtedly become more familiar with the
paintings, though the main point is combining the sets of objects. This book provides an attractive
setting for that activity.

INSIDE!

Displaying/Analyzing Data,
Problem Solving

I &
Millions of Snowflakes
Siddals, Mary Mckenna
A short rhyming text captures a little girl's delight as she romps with her dog in a wintry pesiel
landscape. The heavily bundled youngster counts, touches, and tastes the snowflakes as they E}Qﬁ]ﬂ@?ﬂ%‘( ;
Snowflakes

fall around her. Linda Brennan's Flannel Kisses and Lezlie Evans's Snow Dance (1997,
both Houghton) both welcome winter in rthyme; their longer texts and larger formats lend
themselves better to group sharing than Millions of Snowflakes. However, Siddals's book is
perfect for small hands, and Sayles's evocative illustrations in pastels create winter
surroundings made for playful exploration.

e §cduls v by Eisabets Smdee

Geometry/Spatial
. PK

More Than One

Schlein, Miriam

Mouse Shapes

Walsh, Ellen Stokes

When three little mice run from a cat, they find a cluster of brightly colored squares, triangles,
rectangles, circles, ovals, and diamonds where they hide until he leaves. Soon they are moving
the shapes about to create pictures: a house, a wagon, and even a cat. After the real cat pounces,
they hatch a clever plan to scare him away. Just as visually appealing as Mouse Paint (1989) and
Mouse Count (1991), this little book features simple, elegant page design using cut-and-torn-
paper collage figures silhouetted against a clean, white background and framed by a strong black
rectangle. Walsh accomplishes her purpose of teaching shapes subtly and playfully through the
text and illustrations. Though the statement "any shape with three sides is a triangle" wouldn't
pass muster in a geometry class, it may not raise much concern in the preschool or kindergarten
classroom. Parents and teachers can easily extend the lesson and the fun by providing cutout
colored-paper shapes for children to play with after the story ends.

Geometry and Spatial
. PK-1

My Map Book

Fanelli, Sara
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The Mudflat Olympics

Stevenson

The animals have no compunction about stretching the truth and the reader needs to exercise
logic in order to see what's going on. An added mathematical dividend is the various
measurement called for in the stories. More Information and Activities.

The Napping House
Wood, Audrey

Not a Box

Portis, Antoinette

In bold, unornamented line drawings of a rabbit and a box, the author-illustrator offers a paean to
the time-honored imaginative play of young children who can turn a cardboard box into whatever
their creativity can conjure. Through a series of paired questions and answers, the rabbit is
queried about why he is sitting in, standing on, spraying, or wearing a box. Each time,

INSIDE!

NOT

he insists, "It's not a box!" and the opposite page reveals the many things a small .
child's pretending can make of one: a race car, a mountain, a burning building, a
robot. One important caveat: the younger end of the intended audience is both literal %@H

and concrete in their approach to this material. The box itself, drawn as a one-

dimensional rectangle, will be perceived by preschoolers to be flat and not readily

understood as three-dimensional. Furthermore, those children are likely to interpret the "box's"
transformation to be "magic," while five- and six-year-olds are able to make the cognitive
conversion from flat rectangle to three-dimensional box and to understand that the transformation
has been made by the rabbit's own imagination. Both audiences will enjoy the participatory aspect
of identifying each of the rabbit's new inventions. Knowledgeable adults will bring along a large
box to aid in understanding and to encourage even more ideas and play.

Geometry/Spatial
. PK-1

One Duck Stuck
Root, Phyllis

One Gorilla

Morozumi, Atsuko

One Grain of Rice

Demi

Scholastic Press (April 1, 1997)
Grade 1-4. A resourceful village girl outsmarts a greedy raja, turning a reward of one grain of rice
into a feast for a hungry nation. Delicate paintings emblazoned with touches of gold give this
Indian folktale an exotic air.

One Hundred Hungry Ants

Pinczes, Elinor J.
What a wonderful tool for teaching multiplication, division, and grouping strategies! The ants
march in 1 group of 100, 2 groups of 50, 4 groups of 25, etc. This book is useful and enjoyable
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for all elementary classrooms. Students love modeling the ants' groups, drawing new patterns,
and even writing a new (happier) ending for the story. * This book was sent home with 100
unifex cubes to use along with the book. We used the cubes as the ants. We started off with one
line of 100 cubes (as the ants). Then, in the story, they split into 2 lines of 50, so we split our
cubes, too. Then, 4 lines of 25, and so on.... Excellent book to use with the cubes to demonstract
how many different ways to make 100.

Pattern/Algebra
. PK-2

One Monday Morning
Shulevitz, Uri

Only One
Harshman, Marc
Over, Under and Through

Hoban, Tana

Leap-frogging over a fire hydrant, ducking under "London Bridge," crawling throug}
pipe tunnel -- Tana Hoban's brilliant photographs of children transform these activities into
a fascinating exploration of spatial concepts. There are twelve concepts in all -- and some
surprising discoveries for the young child. As in Look Again! and Count and See, Tana
Hoban has created an imaginative and provocative adventure into the many ways of
seeing.

Geometry/Spatial
. PK-3

Pattern Fish
Harris, Trudy

Although there's not much of a story line in this appealing concept book, there is definitely more
here than initially meets the eye. The rhyming prose and brightly colored cartoon fish inhabit a LOOK INSIDE]

world of patterns, beginning with the simplest AB pattern and growing increasingly complex. MWR %
1 bt

Upon closer inspection, the patterns can be seen echoing throughout, as pictures both express 25
and reinforce the pattern of the words. For example, the ABB pattern introduced by an eel is %~
echoed not only on the creature's body (stripe-dot-dot), but also in the bubbles that issue from
its mouth (large-small-small), the underwater reeds (short-tall-tall) and plants (curve-star-
star), and borders of the page (yellow-red-red). Once children get the idea, they will enjoy
discovering the repetition and looking for examples. A clear and effective teaching tool.

Pattern/Algebra
. PK-1

A Pig Is Big

Florian, Douglas
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INSIDE!

Pigs . Pigs

A
Pigs Will be Pigs b3

Axelrod, Amy

In this bright and bouncy concept book, the Pigs turn their house upside down looking for spare
change so that they can go out to dinner. Readers are invited to count along as the porkers dig out
cash from the socks drawer, pennies from under the bed, quarters from the closet, and a five-
dollar bill from the washing machine. Answers are hidden in the illustrations. The Pigs' reward is
a trip to the Enchanted Enchilada. The whole menu is reproduced, complete with prices, so
readers can figure out what the family can afford to eat and how much money they will have left
over. A final page recaps all the amounts and shows the multiplication and addition necessary to
find the answers. The vibrant illustrations are done in yellow, turquoise, pink, orange, and green.
Those hues, along with the cacti in the yard and the Mexican restaurant, give the book a
Southwestern flair. The Pigs are wildly dressed, from the daughter's fishnet stockings to the
father's floppy black-and-white bow tie. After they have heard the story once, children will enjoy
going back and studying the pictures. An entertaining tool for reinforcing math skills that should
be especially useful in a whole-language curriculum.

Number and operation
. 1-3

Q Is For Duck

Elting/Kent

Any alphabet book is a pattern book with the alphabet as pattern. Q Is for Duck is no exception.
What makes it different and therefore more useful in the math program is that there's a kind of
"outside the box" thinking necessary to predict the action.

Quack and Count
Baker, Keith

Roman Numerals I to MM: Numerabilia Romana Uno ad Duo Mila
Geisert, Arthur

Rooster’s Off'to See the World

Carle, Eric

The Shape of Things
Dodds, Dayle Ann

The Secret Birthday Message

INSIDE!

The Ssceet Birthday Message
e

Carle, Eric

A small boy follows a coded message to find his birthday surprise. PW noted that this
book introduces "pattern recognition, matching shapes, map-reading, and directional
relationships in full-color pages that allow preschoolers to participate fully in the enticing
adventure."
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Pattern/Algebra
. PK-3

Shapes, Shapes, Shapes
Hoban

OOK INSIDE!

Adults and kids of all shapes and sizes are in for a treat with this outstanding wordless
book. Hoban's full-color photos have an astonishing clarity and glow to them. They
include interesting and beautiful urban landscapes, portraits and still life. Children will
have fun speculating about the photographsor they can simply enjoy them, no comment
necessary. Looking at this book for shapes is a little like looking at a Cezanne for shapes.
Nevertheless, circles, stars, triangles and even fancier geometric figures like trapezoids
are here in abundance. The 11 figures represented, as well as the photographs, reach well
beyond Hoban's earlier books about shapes. This book has an impressive technical
quality of photographic reproduction and fine artistic content. Do your eyes a favor, and
don't miss this one.

Geometry and Spatial
* PK

Sir Cumference and the First Round Table : A Math Adventure

OOk INSlDE!‘
Neuschwander A°
. . . . . . . . Fe -Su Cumference
When Sir Cumference drinks a potion which turns him into a dragon, his son Radius rh e ‘/\’;“5
searches for the magic number known as pi which will restore him to his former shape. Vo

Geometry and Spatial 1#

. K-3

Six-Dinner Sid

Moore, Inga

Spaghetti and Meatballs for All! A Mathematical Story

Burns, Marilyn
This Brainy Day® book about a spaghetti dinner is used in Math and Literature, Grades 6—8 and

A Star in My Orange: Looking for Nature’s Shapes

Rau, Dana Meachen

So Many Circles, So Many Squares

Hoban, Tana

Students will begin to notice squares and circles everywhere after looking at these
appealing photographs. Circles in squares, squares in circles, squares in squares, etc.,
can all be seen in many diverse objects, from dishwashers to colorful teapots, to brightly
patterned fabrics. The photography is excellent and the subjects are varied. Making a

LOOIK INSIDE!

Towa Hoban

SO MANY CIRCLES, °&0sl
SO MANY SQUARSS

pes, Shapes

pes, Shapes,
by TanaHoban
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book to illustrate common objects in the classroom and depicting the circles and squares would
be a first rate follow up activity to reinforce these concepts. This is one of Hoban's best books on
shapes yet.?
Geometry/Spatial
s PK-I

Snowflake Bentley

Martin, Jacqueline Briggs

Azarian's (A Farmer's Alphabet) handsome woodcuts provide a homespun backdrop to Martin's
(Grandmother Bryant's Pocket) brief biography of a farmboy born in 1865 on the Vermont
snowbelt who never lost his fascination with snowflakes. Wilson A. Bentley spent 50 years
pioneering the scientific study of ice crystals, and developed a technique of

INSIDE!

microphotography that allowed him to capture the hexagonal shapes and prove that no SNOWFLAKE BENTLEY

two snowflakes are alike. Martin conveys Bentley's passion in lyrical language ("snow
was as beautiful as butterflies, or apple blossoms"), and punctuates her text with frequent
sidebars packed with intriguing tidbits of information (though readers may be confused

by the two that explain Bentley's solution of how to photograph the snowflakes). Hand-
tinted with watercolors and firmly anchored in the rural 19th century, Azarian's woodcuts evoke
an era of sleighs and woodstoves, front porches and barn doors, and their bold black lines provide
visual contrast to the delicate snowflakes that float airily in the sidebars. A trio of Bentley's
ground-breaking black-and-white photographs of snowflakes, along with a picture and quote from
him about his love for his work, is the icing that tops off this attractive volume.

Pattern/Algebra
. K-3

The Table Where Rich People Sit

Baylor/Parnall

With humor and imagination, a family explains its value system. Because they relate everything
to big money while actually not valuing or working toward wealth, this makes an excellent book
through which to play with large numbers and your own value system

Telling Time: How to Tell Time on Digital and Analog Clocks!
Older, Jules

Ten Black Dots

Crews, Donald

What can you do with ten black dots? Just about anything! In this exciting, unique counting book,
one dot can make a sun, two dots can make they eyes of a fox, and three dots can make a
snowman's face. And that's just the beginning!

Ten Flashing Fireflies

Sturges, Philemon

Ten Friends

Goldstone, Bruce
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Ten Little Rabbits

Grossman, Virginia

This winner of the Parents Magazine "Best Book of the Year" award is a simple countine hook
that celebrates Native American culture--and rabbits, of course. Each of Sylvia Long's
detailed, painterly double-page illustrations has an old-fashioned quality that gives
the book the feel of classic children's literature from the turn of the century. The
accompanying text is a simple, rhythmic series of rhyming couplets. "Three busy
messengers sending out the news" has three rabbits using one of their blankets to
send smoke signals across a grassy river valley; "Four clever trackers looking for some clues"
shows intrepid little hunters with bows and arrows examining the enormous paw-print of a bear.
After "Ten sleepy weavers knowing day is done," an extra panel shows one rabbit hunched over a
campfire while the other nine sleep soundly. A cut above the mass of counting books.

INSIDE!

Number and Operation
. PK

Ten Sly Piranhas: A Counting Story in Reverse
Wise, William

A Three Hat Day

Geringer, Laura

Tiger Math : Learning to Graph from a Baby Tiger
Nagda

This innovative book uses graphs to tell the story of T.J., a Siberian tiger cub born at the Denver
Zoo. T.J. is orphaned when he is just a few weeks old. At first he refuses to eat his new food, and
the zoo staff worries. If the baby tiger doesn't start to eat soon, he will starve. But the staff refuses
to give up, and finally their love and persistence pay off: T.J. grows into a huge, beautiful, and
very healthy tiger.

Time to Sleep

Fleming, Denise

Frost on the grass. Falling leaves. Days growing shorter. A sky full of geese. Even a skin "~~
tight I could not eat another bite" is a sign that winter is on its way. Clearly it's not just
your everyday bedtime but the long winter's sleep we're dealing with here, as Bear
smells winter in the air and gets ready to hibernate. First, though, she must tell Snail,
who must tell Skunk, who must tell Turtle, and so on until Ladybug brings it full
circle, waking Bear to tell her...It's Time to Sleep. Fleming uses colored cotton rag
fiber to create her jewel-toned illustrations, erupting here in fiery autumn colors. Their
angular composition heightens the sense of activity generated by the animals' preparations until
Bear's solid, slumbering form brings it all to a cozy, comfortable close.

OOK INSIDE!
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Measurement
. PK

Tomorrow's Alphabet

Shannon/Crews

Explores the alphabet pattern and the pattern of a particular kind of prediction. "B is for eggs,
tomorrow's birds" so "C is for milk, tomorrow's ?" cannot be "cow", as many people guess first,
because milk doesn't turn into a cow. Absorbing a pattern and predicting the next in a sequence is
done playfully and very well in this picture book.

Too Many Pumpkins

White/Lloyd

The reader makes predictions and multiplies numbers almost immediately, although it never
mentions the process. When a pumpkin rolls into the yard of a pumpkin-hating woman, she buries
it. Now, how many seeds are there in the average pumpkin? How many pumpkins on each vine?

Two of Everything
Hong, Lily Toy

Weighing the Elephant
Ye/Langlois ~ "
The villagers must use estimation and problem solving skills to accomplish the seemingly | & 8 i i
impossible task of figuring out an elephant's exact weight without access to a large scale. 4. - “q
Estimation E‘ Weigning |
Problem Solving [Bechant
& | =

What Is Square?
Dotlich, Rebecca Kai

What’s a Pair? What’s a Dozen?

Swinburne Stephen

When a Line Bends . . . a Shape Begins

Greene, Rhonda Gowler
en shapes are presented in picture and verse. Along with the familiar circle, square, triangle,
diamond, rectangle, octagon, and oval are the less frequent star, heart, and crescent. Each ~

. . . When a Line Bends . . .
shape has its own verse and double-page spread packed with visual examples. There are ) A Shaps Begins
even some extras for observant children to discover. The watercolor-and-ink illustrations
are bold and clean, with ample color; however, a texturing technique occasionally results
in a slightly murky appearance. At no time does this texturing obscure the text or interfere
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with line or shape. Those tired of bright primary colors in children's books may find the muting a
nice change. A fine addition to units on shapes and a perky read-aloud.

Geometry and Spatial
* PK-2

When Sheep Cannot Sleep: The Counting Book

Kitamura, Satoshi

Woolly, 1 sheep, has insomnia, and so he goes to the meadow where he finds 2 ladybugs Ol INSIDE!
3 owls, 4 bats, etc.all the way up to 22 "z's" when he finally nods off in an unoccupied “
house that he has discovered. The droll watercolor illustrations contain the items to be ¥ i
counted, but they are not enumerated in the text, and so it is a game to find and count
them. An index at the end of the book lists the numbers and the items. This playful work
is simpler than Anno's Counting Book (Crowell, 1977), which is more visually
sophisticated and it is as irresistible as Lisa Campbell Ernst's Up to Ten and Down
Again (Lothrop, 1986). Like Kitamura's What's Inside: the Alphabet Book (Farrar, 1985), th1s
presents an engaging and fresh approach that young readers will enjoy on their own.

Number and Operation
. PK-2

Who Sank the Boat?

Allen, Pamela

The Wing on a Flea: A Book About Shapes
Emberley, Ed





