;

Table of Contents
Chapter 1: Place Value
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
1.10

Chapter Preparation ......................................................... 2
Hundreds.......................................................................... 4
Use Counting Patterns ..................................................... 6
Compare Hundreds.......................................................... 8
Ordinal Numbers ........................................................... 10
Round to Tens and Hundreds ........................................ 12
ousands....................................................................... 14
Compare ousands ....................................................... 16
Ten and Hundred ousands ......................................... 18
Graph: Conduct a Survey............................................... 20
Chapter 1 Review........................................................... 22

Chapter 2: Addition
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
2.10
2.11
2.12
2.13
2.14
2.15

Chapter Preparation ....................................................... 26
Addition Facts to 18....................................................... 28
Addition Strategies......................................................... 30
Word Problems............................................................... 32
Problem-Solving Path .................................................... 34
Add 3 Addends .............................................................. 36
Add Without Regrouping.............................................. 38
Regrouping Ones ........................................................... 40
Regrouping Tens ............................................................ 42
Practice: Regrouping ...................................................... 44
4-Digit Numbers............................................................ 46
Mental Addition ............................................................ 48
Estimate Sums ............................................................... 50
Column Addition........................................................... 52
Graph: Pictograph.......................................................... 54
Chapter 2 Review........................................................... 56

Chapter 3: Subtraction
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8

Chapter Preparation ....................................................... 60
Subtraction Facts to 18................................................... 62
Subtraction Strategies..................................................... 64
Fact Families .................................................................. 66
Choose an Operation ..................................................... 68
Subtract Without Regrouping........................................ 70
Regrouping Tens ............................................................ 72
Regrouping Hundreds.................................................... 74
Regrouping Tens and Hundreds..................................... 76

3.9
3.10
3.11
3.12
3.13
3.14

Subtract Across Zeros .................................................... 78
4-Digit Numbers............................................................ 80
Estimate Dierences ...................................................... 82
Problem Solving: Plan.................................................... 84
Chapter 3 Review........................................................... 86
Chapters 1–3 Review ..................................................... 88

Chapter 4: Multiplication Facts
4.0
4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9
4.10
4.11
4.12
4.13
4.14
4.15
4.16

Chapter Preparation ....................................................... 92
Multiplication Strategies ................................................ 94
Multiply by 2.................................................................. 96
Multiply by 3.................................................................. 98
Multiply by 4................................................................ 100
Practice: Multiply by 3 and 4........................................ 102
Multiply by 5................................................................ 104
Multiply by 0 and 1 ...................................................... 106
Problem Solving: Multiply ........................................... 108
Multiply by 6................................................................ 110
Multiply by 7................................................................ 112
Practice: Multiply by 6 and 7........................................ 114
Multiply by 8................................................................ 116
Multiply by 9................................................................ 118
Practice: Multiply by 8 and 9........................................ 120
Graph: Bar Graphs....................................................... 122
Chapter 4 Review......................................................... 124

Chapter 5: Division Facts
5.0
5.1
5.2
5.3
5.4
5.5
5.6
5.7
5.8
5.9
5.10
5.11
5.12
5.13

Chapter Preparation ..................................................... 128
Division Strategies ....................................................... 130
Divide by 2 ................................................................... 132
Divide by 3 ................................................................... 134
Divide by 4 ................................................................... 136
Divide by 5 ................................................................... 138
Zero and One in Division ............................................ 140
Practice Dividing 0–5................................................... 142
Problem Solving: Evaluate Results............................... 144
Divide by 6 ................................................................... 146
Divide by 7 ................................................................... 148
Practice Dividing by 6 and 7 ........................................ 150
Divide by 8 ................................................................... 152
Divide by 9 ................................................................... 154

v

/ 417

;

5.14
5.15
5.16

Practice Dividing by 8 and 9 ........................................ 156
Graph: Line Graph ...................................................... 158
Chapter 5 Review......................................................... 160

Chapter 6: Multiplication
6.0
6.1
6.2
6.3
6.4
6.5
6.6
6.7
6.8
6.9
6.10
6.11
6.12

Chapter Preparation ..................................................... 164
Review Multiplication Strategies ................................. 166
Multiply by Tens .......................................................... 168
Multiply by Hundreds.................................................. 170
Multiply Without Regrouping ..................................... 172
Regrouping Ones ......................................................... 174
Regrouping Tens .......................................................... 176
Problem Solving: Estimate........................................... 178
3-Digits: Regrouping Ones .......................................... 180
3-Digits: Regrouping Tens ........................................... 182
3-Digits: Regrouping Hundreds................................... 184
Graph: Analyze Information........................................ 186
Chapter 6 Review......................................................... 188

Chapter 7: Division
7.0
7.1
7.2
7.3
7.4
7.5
7.6
7.7
7.8
7.9
7.10
7.11
7.12
7.13

Chapter Preparation ..................................................... 192
Review Division Strategies........................................... 194
Divide by Multiples of 10............................................. 196
Estimate Quotients ...................................................... 198
2-Digit Quotients ........................................................ 200
Remainders................................................................... 202
3-Digit Dividends ........................................................ 204
4-Digit Dividends ........................................................ 206
2-, 3-, and 4-Digit Dividends....................................... 208
Find Averages............................................................... 210
Problem Solving: Mixed Operations ............................ 212
Understand Probability ................................................ 214
Chapter 7 Review......................................................... 216
Chapters 4–7 Review ................................................... 218

8.3
8.4
8.5
8.6
8.7
8.8
8.9
8.10
8.11
8.12
8.13
8.14
8.15
8.16

Angles .......................................................................... 228
Plane Figures................................................................ 230
Congruent Figures ....................................................... 232
Solid Figures ................................................................ 234
Spatial Geometry ......................................................... 236
Perimeter ...................................................................... 238
Area.............................................................................. 240
Transformations ........................................................... 242
Lines of Symmetry ....................................................... 244
Geometry All Around .................................................. 246
Locate Ordered Pairs ................................................... 248
Mapping Coordinates .................................................. 250
Make Predictions.......................................................... 252
Chapter 8 Review......................................................... 254

Chapter 9: Measurement
9.0
9.1
9.2
9.3
9.4
9.5
9.6
9.7
9.8
9.9
9.10
9.11
9.12
9.13
9.14
9.15
9.16

Chapter Preparation ..................................................... 258
Length: Nonstandard Units ......................................... 260
Length: Inches and Feet............................................... 262
Length: Nearest Inch or Half Inch............................... 264
Length: Yards and Miles .............................................. 266
Length: Metric Units ................................................... 268
Length: Meters and Kilometers ................................... 270
Problem Solving: 2 Steps.............................................. 272
Weight: Customary ...................................................... 274
Weight: Metric............................................................. 276
Capacity: Customary.................................................... 278
Capacity: Metric........................................................... 280
Find Volume................................................................. 282
Temperature: Fahrenheit .............................................. 284
Temperature: Celsius.................................................... 286
Biblical Units of Measurement..................................... 288
Chapter 9 Review......................................................... 290

Chapter 10: Fractions
Chapter 8: Geometry
8.0
8.1
8.2

Chapter Preparation ..................................................... 222
Lines and Line Segments ............................................. 224
Intersecting and Parallel Lines ..................................... 226

10.0
10.1
10.2
10.3

Chapter Preparation ..................................................... 294
Explore Fractions ......................................................... 296
Parts of a Whole........................................................... 298
Parts of a Set ................................................................ 300

vi

/ 417

;

10.4
10.5
10.6
10.7
10.8
10.9
10.10
10.11
10.12
10.13
10.14

Identify Equivalent Fractions ....................................... 302
Compare Fractions ....................................................... 304
Equivalent Fractions..................................................... 306
Add Fractions............................................................... 308
Subtract Fractions ........................................................ 310
Whole and Mixed Numbers......................................... 312
Fractions on Number Lines.......................................... 314
Problem Solving: Use a Recipe..................................... 316
Probability .................................................................... 318
Chapter 10 Review....................................................... 320
Chapters 8–10 Review ................................................. 322

Chapter 11: Decimals
11.0
11.1
11.2
11.3
11.4
11.5
11.6
11.7
11.8
11.9
11.10
11.11
11.12

Chapter Preparation ..................................................... 326
Decimal Place Value..................................................... 328
Tenths .......................................................................... 330
Hundredths .................................................................. 332
Relate Fractions and Decimals ..................................... 334
Compare and Order Decimals ..................................... 336
Read and Write Decimals ............................................ 338
Decimals with Whole Numbers................................... 340
Estimate Sums and Dierences.................................... 342
Add and Subtract Decimals ......................................... 344
Problem Solving: Decimals .......................................... 346
Review Graphs ............................................................. 348
Chapter 11 Review....................................................... 350

12.11
12.12
12.13
12.14

Make Change............................................................... 376
Problem Solving: Venn Diagram.................................. 378
Chapter 12 Review....................................................... 380
Chapters 11–12 Review................................................ 382

Chapter 13: Equations and Cumulative Review
13.0
13.1
13.2
13.3
13.4
13.5
13.6
13.7
13.8

Chapter Preparation ..................................................... 386
Order of Operations..................................................... 388
Solve for Missing Numbers.......................................... 390
Missing Factors and Dividends .................................... 392
Write Equations ........................................................... 394
Review: Chapters 1–3 .................................................. 396
Review: Chapters 4–7 .................................................. 398
Review: Chapters 8–10................................................. 400
Review: Chapters 11–12............................................... 402

Reference................................................................................. 405
Glossary................................................................................... 407
Index ....................................................................................... 413

Chapter 12: Time and Money
12.0
12.1
12.2
12.3
12.4
12.5
12.6
12.7
12.8
12.9
12.10

Chapter Preparation ..................................................... 354
Hour, Half Hour, and Quarter Hour............................ 356
5 Minutes ..................................................................... 358
Nearest Minute ............................................................ 360
Before and After the Hour ........................................... 362
Find Elapsed Time....................................................... 364
Use the Calendar.......................................................... 366
Use a Schedule ............................................................. 368
Count Bills and Coins.................................................. 370
Find Equivalent Money ............................................... 372
Add and Subtract Money ............................................. 374

vii

/ 417

;

Foreword
God has woven mathematics into the very fabric of His design for the created universe. e blueprint
for the physical world and the genetic codes for the living environment are deeply mathematical.
As such, mathematics is, in some ways, very much a part of the nature of God himself. It is easy to
imagine that when Adam and Eve communed with God prior to the Fall, they knew mathematics
and used it with ease in their gardening.
is is not the state in which we nd ourselves today! Few people consider mathematics to be easy.
Learning math takes time and eort. Good teachers and good tools are vital. From the beginning,
Purposeful Design Publications has sought to produce and provide a mathematics teaching tool kit
that teachers will nd to be comprehensive, exible, and helpful in their eorts to bring mathematics
to light for their students.
One of the key features built into the Purposeful Design Elementary Mathematics series is the
presentation of mathematics concepts in context. Each lesson begins with an Introduction section
that provides a context within which a given math concept will be taught and learned. is section
acts as a hook to generate students’ interest. Under the teacher’s guidance, students then participate in
a sort of “laboratory” for exploration and examination of the mathematical concept before the teacher
provides formal instruction. e teacher’s instruction continues the consideration of the mathematical
application until the students are capable of moving beyond the specic, concrete situation and into
the abstraction of the mathematics itself. Once the students have begun to gain an understanding
of the mathematics, the teacher provides practice materials to enable them to build their skills and
uency. Purposeful Design Publications provides the teacher with materials needed for students to
develop both the deep understanding and procedural uency.
In preparing these materials, Purposeful Design Publications has sought to strike a balance by
providing clear guidance without being constraining. Professional educators will appreciate the
exibility oered here. Teachers who are still developing will appreciate the rich depth of
resources—both in terms of math content and in terms of instructional activities. Purposeful
Design Publications understands that busy teachers need access to digital format of visuals,
reproducible pages, guidance in the eective use of manipulatives, and optional computer activities.
ey also recognize the wide diversity that teachers nd in today’s classrooms and, in response, they
have provided ideas for dierentiated instruction to meet a wide range of student needs.
As with any tool, these mathematics teaching resources are only eective in the hands of a caring,
intelligent, dedicated teacher. It is the teacher who brings the redemptive power of Jesus Christ into
Christian education. Christian educators can provide a biblical perspective in terms of contexts for
exploring mathematics, but it is individual teachers who bring these contexts to life for students. e
Purposeful Design Publications team is pleased to join with you in this God-given mission.

James E. Schwartz, PhD
Associate Dean - Ralph C. Wilson Jr. School of Education
Professor of Education
St. John Fisher College
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Preface
Welcome to the second edition of the Purposeful Design Elementary Mathematics textbook series.
We are honored that you have placed your trust in us to help you fulll an important part of Christian
school education, which you have committed to deliver to the children entrusted to you.
When ACSI/Purposeful Design Publications began initial development of this textbook series in
the late 1990s, we were committed to developing the very best mathematics series for Christian
schools that we could. We did extensive research about best practices, consulted with recognized
content experts, and hired highly qualied teachers to write lessons according to a dened scope
and sequence. We pledged to establish a mathematics series that was not predicated on the premise
that algorithm memorization and speedy math-fact recitation equates to math comprehension.
We purposefully designed this series to promote in students both a deep understanding of math
concepts and principles and an appropriate development of the skills needed to demonstrate that
understanding, thereby fostering math thinkers.
And as we began the revision of this series—again digging into current research and best practices,
including the plethora of standards to be considered—we were genuinely pleased to discover that
many of the strategies and much of the content continued to be at the leading edge of quality math
instruction. But areas of needed improvement were identied as well, both from our own research and
from the feedback received from those who have used this series for more than 10 years.
Philosophically, we remain solidly committed to a math series that 1) requires students to be able
to demonstrate their understanding of the concepts being taught and provides multiple ways for
that understanding to be assessed, 2) fosters problem-solving skills through real-life examples and
scenarios, 3) provides adequate opportunity for students to demonstrate math uency through
practice, review, and reteaching, 4) challenges students, regardless of ability, and 5) reects an
authentic biblical Christian worldview perspective of mathematics.
e heart of this textbook series is the Teacher Edition. We believe that the textbook is a resource
for the classroom teacher. erefore, we have followed a model of instruction design for the Teacher
Edition that includes more material than one could realistically do in a single lesson. Lessons are not
scripted. e classroom teacher has options from which to choose in lesson preparation, which give
him or her the ability to tailor each lesson to the unique needs of students.
On behalf of the fantastic editorial and design team at Purposeful Design Publications along with all
who have contributed to this second edition of the Purposeful Design Elementary Mathematics series,
it is my prayer that this textbook series will be the right tool in your hands as you seek to educate your
students to achieve their full potential as followers of Jesus Christ.

Steven C. Babbitt
Vice President, Purposeful Design Publications
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Understanding Purposeful Design Math
Overview
e name Purposeful Design relates to the creative work of God. Every chapter in this series weaves
together the wonders of the created world and a biblical worldview. Young people have a natural,
God-given inquisitiveness and curiosity about the world and its workings. e Purposeful Design
Mathematics series capitalizes on that curiosity as it engages students in investigating, observing, and
thinking about the world around them.
As you prepare to teach Purposeful Design Mathematics, you will want to become familiar with the
organization of the Teacher Edition and the numerous components from which you can choose. A
year-end cumulative review is available. It can be used to assess students’ mathematical prowess at the
end of the year or can be given as the next grade level’s assessment tool at the beginning of the school
year. In Kindergarten, each lesson is built around the Objective, Introduction Time, Listening Time, and
Activity Time sections. In all other grades, each lesson is centered around the Objective, Introduction,
and Directed Instruction sections. It is important that you complete these main sections in each Teacher
Edition lesson, as your classroom instruction is the key to the success of this mathematics program.
ere may be more material in some of the lessons than you can use in one mathematics teaching
period. We suggest that you customize the lessons to t your students’ needs and consider taking more
than one day’s math time to teach a lesson when it is necessary to do so. Review lessons may take up
to two days to complete. Your lesson preparation is also vital. Please allow 10 to 20 minutes to read
through the entire lesson and to collect the necessary materials.
e Purposeful Design Mathematics series’ instructional materials are designed to help students
master appropriate math content and skills within the framework of a biblical worldview. is series
has been developed for the most comprehensive and challenging standards available. Purposeful
Design Mathematics has raised the bar from basic standards by producing a robust and comprehensive
series that includes best practices for every grade level.

Components of the Series
is series contains instructional materials designed to help students appropriate and apply knowledge
of math concepts and skills. ese materials include the following:
• Teacher Edition
• Student Edition
• Supplemental materials including Blackline Masters (BLMs) and Transparency Masters (TMs) in
Kindergarten through Grade 6 plus Memory Masters (MMs) and Computer Presentations (CPs) in
Grades 1 through 6, and Warm Ups in Grades 2 through 6.

Features of the Teacher Edition
e Teacher Edition includes all the information necessary to plan and teach each chapter.

Table of Contents
e table of contents lists the chapter numbers, lesson titles, and page numbers for each lesson.

Chapter Preparation
Teachers can see at a glance what concepts are presented in the chapter and what materials are
needed for each lesson. e Looking Ahead sidebar provides a heads-up for materials that may require
a longer time to acquire or prepare. e Project sidebar suggests a project for students to complete in
the chapter. Not every chapter will have a project. e Moments with the Master sidebar provides an
opportunity to link biblical concepts to mathematics and teaching.

Chapter Pages
Each Teacher Edition lesson page contains the title and objective of the lesson, a main body of
instructional information, and sidebars. e main text contains instruction in a sequential format.
Lessons have been designed for students to use hands-on manipulatives to reinforce the math concept
presented. (e ACSI Math Manipulatives Kit can be purchased separately. Among other items
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it contains a great variety of hands-on manipulatives including connecting cubes, attribute blocks,
pattern blocks, Base 10 blocks, color tiles, teacher and student demonstration clocks, geoboards,
and play money.) e student pages for each lesson have been reduced in size and included in every
Teacher Edition lesson. Answers are provided for all grades.
e materials that are assumed to be available and are not identied in the Chapter Preparation lists
are as follows:
Bible
books
calculators
chair
classroom calendar (12-month)
classroom clock
colored pencils
crayons
desk
erasers
glue

glue sticks
hole punch
index cards
Internet access
markers
meterstick
paper (construction, lined,
graph, white copy)
paper clips
paper towels
pencils

rulers
scissors
stapler
staples
sticky notes
table
tape (clear, masking)
trash can
whiteboard (metal, will hold
magnets)
yardstick

In Kindergarten, each lesson page is divided into Introduction Time, Listening Time, and Activity Time.
Lesson pages for Grades 1 through 6 include Introduction, Directed Instruction, and Lesson Review
sections. All grades contain questions in the Lesson Review section to test students’ comprehension
and to help them recount facts and apply reasoning learned from the mathematical instruction and
practice. Several lessons per chapter also include Worldview, a section that integrates biblical concepts
and the mathematical content of the lesson.
e Introduction section contains an attention grabber, or hook. Activities to introduce the concept or
to present intriguing, relevant information will readily engage your students’ interest. e Introduction
ties in to prior learning and lays the foundation on which the lesson activities are built.
e heart of the lesson for your students comes in Listening Time and Activity Time (in Kindergarten)
or Directed Instruction (in Grades 1 through 6). e strategies are designed to involve students actively
in the learning process. A sequential teaching plan guides you through the components of the lesson
as students actively participate. Each section employs numerous instructional methods and a variety of
materials to engage and instruct students. Directed Instruction in Grades 1 through 6 provides guidance
for students to work through their Student Edition pages and other activities.
In all grades, the sidebars include Objective, Preparation, Alternative, Safety, and Extension. Grades 1
through 6 also include Recovery and Enrichment sidebars. e Teacher Edition provides icons that alert
the teacher to specic information or activities. e Preparation icon
points out the need for the
teacher to prepare materials in advance. e materials needed and directions for preparation are noted
in the sidebar that bears the same icon. e Alternative icon
indicates an option to demonstrate
a concept or to teach it in a dierent manner. e Safety icon
alerts the teacher to possible safety
issues. e Extension icon
prompts the teacher to note the availability of an activity that reinforces
the mathematical concept or reviews previously taught concepts.
• Objective: e objective is the focus of all the instructional activities. Teachers can restate the
objective in their own words before sharing it with their students.
• Preparation: is sidebar explains what must be set up or prepared ahead of time as well as gives
notice of needs in upcoming lessons.
• Alternative: e information provided here oers a replacement for an activity listed in the main
instruction or suggests an alternate material to use.
• Safety: Warnings are given in this sidebar to alert the teacher of possible safety issues involved in the
activities.
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• Extension: is sidebar oers additional activities to learn more about the concepts taught in the
lesson, to review concepts taught in previous lessons, or to practice skills more. Some activities
include games, puzzles, books, and practice sheets.
• Recovery: e teacher may sense that some or all of the students need additional work to master a
lesson objective. Suggestions to help in the endeavor are given in this sidebar.
• Enrichment: Some students will welcome mathematical challenges, which are provided in this
sidebar.
Supplemental Materials
e Purposeful Design Mathematics series includes the following types of downloadable supplemental
materials, found on https://www.acsi.org/textbooks/kar/3. e following abbreviations have been
used to facilitate identication of the supplemental materials needed for each lesson. BLMs are
Blackline Masters. Blackline Masters serve a variety of purposes and include projects, chapter tests
(including oral interview assessments in Kindergarten), parent letters (GK–5), practice sheets, teaching
aids, and supplemental activities. TMs are Transparency Masters that can be projected to provide
further instruction or to illustrate the concepts taught. MMs are Memory Masters supplied to time
students in the knowledge of their math facts. (Memory Masters in Purposeful Design Mathematics,
Second Edition include the Drill Masters found in Purposeful Design Mathematics, First Edition.) CPs
are PowerPoint or PDF presentations that are optional and can be used to reinforce lesson content.
Warm Ups are a set of exercises to display as a computer presentation at the beginning of each lesson.
These daily exercises are intended to warm up students for math each day. All supplemental materials
are provided in digital format for the purpose of printing or displaying them electronically as needed.
GRADE

Blackline Masters Transparency Masters
(BLMs)
(TMs)

Memory Masters
(MMs)

PowerPoints
(CPs)

Warm Ups

Kindergarten

Y

Y

N

N

N

1

Y

Y

Y

Y

N

2

Y

Y

Y

Y

Y

3

Y

Y

Y

Y

Y

4

Y

Y

Y

Y

Y

5

Y

Y

Y

Y

Y

6

Y

Y

Y

Y

Y

Features of the Student Edition
e Student Edition is a consumable workbook (for Kindergarten through Grade 3) with colorful,
realistic illustrations and photographs to capture students’ interest in mathematics. e pages are
perforated for easy removal. Odd-numbered pages have name lines. Grades 4 through 6 are printed in
paperback format and are not designed as consumable books. At least two Student Edition pages are
provided per lesson. Pages are labeled at the top with the chapter number and the day of the lesson.
For example, Student Edition page 2.4 refers to Chapter 2, Lesson 4. Each page is paginated.

Scope and Sequence
e scope and sequence of Purposeful Design Mathematics incorporates rigorous standards and
benchmarks for math literacy and learning. Each chapter’s Key Ideas tie into the scope and sequence.
In addition to meeting the depth and breadth of the most challenging math standards, Purposeful
Design Mathematics has integrated a biblical worldview into all instructional materials. Biblical
worldview content is provided for the teacher, and all instructional materials are biblically based
regarding the natural world and the mathematical investigation of that world.
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Preparing a Lesson
1

10.1 Explore Fractions

The Objective sidebar clearly indicates the
focus of each lesson.

2
Vocabulary words and denitions are
listed in the Vocabulary sidebar in the
order they appear in the lesson.

1

• Students will dene a fraction as an
equal part of a whole and dierentiate
between numerators and denominators.

2

• denominator the bottom number in a
fraction that shows the total number of
parts in a whole
• numerator the top number in a
fraction that shows the number of equal
parts being separated

3

• Select Chapter 10 Warm Ups for use
throughout the chapter. (Introduction)
• Print enough copies of BLM 10.1B
Fraction Cookies for each student
to receive one section of a cookie.
(Introduction)
• Select TM 10.1A Fractions for display.
(Directed Instruction)

4

5
The Worldview section connects
mathematical concepts to biblical
teaching that the teacher can share
with students.

PREPARATION
• Send BLM 10.1A Chapter 10 Parent
Letter to parents electronically or by
printing a copy for each student to take
home.

The Alternative sidebar and Safety sidebar
(not shown) contain icons that appear
beside headings as needed. These sidebars
provide ways to expedite or simplify
activities or add caution for the teacher
when materials or activities could trigger
student allergies or health conditions.

The Extension sidebar oers ideas to extend
certain parts of the lesson, cross-curricular
activities, and circular review.

VOCABULARY
• fraction a number that names part of a
whole or part of a set

3
The Preparation sidebar identies
materials that need to be obtained and
activities that should be performed in
advance. Its handprint icon appears beside
the components of the lesson that require
preparation.

OBJECTIVE

• Obtain the demonstration clock from the
ACSI Math Manipulatives Kit. (Directed
Instruction)

4

EXTENSION
• Have students nd examples of fractions
in the room, such as oor squares, clock
faces, and desk arrangements. As an
example, if a window is equally divided
into 4 sections, point to 1 section and
identify it as ¼. Direct students to write
the fraction both in numerals and in
words on their whiteboards.

Fractions

Worldview 5
Encourage students to share what they have learned from the Bible about the Garden of Eden.
(Answers will vary.) Read Genesis 2:10–14. Explain that a river owed from the Garden and then
separated into four smaller rivers. Share that the Garden of Eden’s exact location is not known,
but the location of the current-day Tigris and Euphrates Rivers is just north of the Persian Gulf.
Mention that the focus of this chapter is on parts that make up a whole, just as those four separate
rivers came from one whole river.

Introduction

6

Explain that Mr. Windsor’s third-grade class had a cookie party. Mr. Windsor wanted everyone
to have a cookie, but he discovered that all the cookies were broken, so he had to give his students
pieces instead of whole cookies. Distribute the cookie pieces from BLM 10.1B Fraction Cookies
and inform students that these pieces are like those that Mr. Windsor gave his class. Have students
take their pieces and get together with others who have the same size pieces to make a whole
cookie. When everyone is in a pair or trio, have students explain why there are dierent-sized
groups of students. (because the cookie pieces are dierent sizes) Did each of Mr. Windsor’s
students receive a fair share of the cookies? Explain. (No, some received smaller pieces than
others.) How many cookies would be needed if there were 18 students in Mr. Windsor’s class and
they each received a half? Explain. (9, because 18 8 2  9) Have students determine how many
cookies would be needed for each person in your class to receive a fair share of half of a cookie.

Directed Instruction

7

1 Explain that numbers that are equal parts of a whole are fractions. Students can solve many
everyday problems, such as the cookie example from Introduction, by understanding fractions
Dene fraction and mention that a fraction names an amount less than one. Emphasize the
importance of all fraction pieces being equal in size. Direct students to describe places where they
have seen fractions. (Possible answers: in recipes, at the grocery store, in sporting events with
halftime or quarters)

2 Distribute an index card to each student. Direct students to fold the card in half so the fold runs
vertically down the middle of the card. Display the red card of TM 10.1A Fractions. Explain
that together, both red halves make one whole. Write halves on the board and explain that when
a number or group is divided into 2 equal parts, the parts are called halves. Direct students to
fold their index cards in half again to create fourths. Display the yellow card of TM 10.1A to
demonstrate that these 4 equal pieces make 1 whole. Write fourths on the board and explain that
when dividing into 4 equal parts, the parts are called fourths. Direct students to fold their cards
once again to make 8 equal parts. Display the blue card on TM 10.1A to demonstrate the whole
and the equal parts. Explain that when a whole is divided into 8 equal parts, the parts are called
eighths.
Direct students to cut apart the eighths they just folded and to hold up one of the pieces. Explain
that this is one-eighth and write one-eighth  ⅛ on the board. Point to the 8 and dene it as the
denominator, the bottom number of the fraction. Mention that the denominator names the total
number of equal parts in the whole. Ask students what the denominator would be if they had cut
the card into halves. (2) Into fourths? (4)
Point to and dene numerator as the top number of the fraction, which names the number
of equal parts being separated. In this case, 1 part out of 8, or ⅛, was separated. Call out other
fractions, such as , ⅝, or ⅞ for students to display. Call out  and explain that when the
numerator and denominator are the same, the fraction names one whole.
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6
Introduction contains activities or
discussions that will elicit students’
interest in the topic.

Supplemental materials are available to download at

https://www.acsi.org/textbooks/kar/3.

7
Directed Instruction gives sequential
instructions to teach the concepts of
the lesson and a guide for how students
should complete their pages. This section
also provides optional activities to
reinforce the objective.
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8
3 Draw a circle and divide it into fourths. Shade one of the sections and ask students whether it is

• Distribute 10 connecting cubes (5 of
one color to one partner and 5 of a
dierent color to the other partner) to
each pair of student. Direct students to
connect 5 of the same color and to use
a whiteboard to write the fraction ⁄.
Have students trade one connecting
cube with their partners. Guide them
to write a new fraction that shows how
many of their color of cubes make up the
fraction. (⁄) Continue this process until
they reach ⁄. Then, direct them to trade
as many cubes as they want and to write
the fraction.

4 Set the demonstration clock to 4:30 and ask students how much time has passed since 4:00.
(30 min) Explain that one half-hour has passed because the minute hand has gone halfway
around the clock. Ask which fraction they could write to show half an hour. (½) Mention that it
is half past four or 4:30. Show quarter hours in the same way and relate them to the fraction ¼.

5 Direct students’ attention to the rst student page. Explain that this chapter’s theme is life in
Australia. Read the top portion of the page together. Work the exercises together by having
students identify whether the numerator or denominator is missing and then counting the
sections of the fraction to determine the missing number.

6 Guide students to the next student page. Explain the directions and direct students to complete

• Have students design posters,
tongue twisters, songs, or computer
presentations to demonstrate their
knowledge of the words fraction,
denominator, and numerator. Allow
time for them to display or perform their
creations.

Lesson Review 8
Have students use their math journals to dene and to give examples of the terms fraction,
denominator, and numerator. Direct students to describe the numerator in their own words.
(Answers will vary but should include the number of parts being separated.) How would you
describe the denominator in your own words? (Answers will vary but should include the total
number of parts in the whole.)

Explore Fractions 10.1
Match the fraction name to the colored part of the model.
4.

1 whole

halves

8.

1
2

one-fourth

thirds

5.

9.

fourths

6.

eighths

10.

1
4

one-third

7.

11.

3
10

three-eighths
6 equal parts

8 equal parts

Drawings will vary.

Shade the model to show each fraction.

The denominator is the
number written below the
line in a fraction.

The numerator is the
number written above
the line.

1
2

The denominator is the total
number of equal parts in one
whole.

12.

The numerator is the
number of equal parts
being separated.

13.

14.

1
3

5
8

Review
17. Multiply.

2

Fill in the missing numerator or denominator of the fraction for the colored parts.
1.

4
©

©

Mathematics Grade 3

24
× 2

36
× 4

45
× 5

48

144

225

3

8

2,314
×
2

1,823
×
3

4,078
×
6

Mathematics Grade 3

two hundred seventy-seven 277

16.

3
8

3
4

Check regrouping.

3

3.

15.

2
6

2

2.

1

11

3 equal parts

sixths

4 equal parts

10
The activities in the Recovery sidebar
can be used for dierentiated learning
instruction or to supply extra practice for
students who would benet from more
opportunity to learn the concepts taught.

3
4

three-sixths
2 equal parts

Readable reductions of each student
textbook page are large enough for the
teacher to read the text and the answers
to the exercises.

The Enrichment sidebar lists activities that
will challenge those students who have
clearly understood the concepts presented
and are ready to learn more.

Name

Fractions can be used to name numbers less than one. Fractions name equal
parts of a whole.

9

11

ENRICHMENT

the page.

9

10

RECOVERY

one-fourth. (Yes.) Demonstrate how to count the number of pieces in all and write that number
under the fraction line (or fraction bar) as students identify it as the denominator . Count the
number of shaded parts and write that number above the fraction line as students identify it as
the numerator. Practice with several dierent circles divided into dierent equal parts, such as
thirds or sixths.

Lesson Review oers specic questions
or activities to assess students’
understanding of lesson content.

×

205
8

×

314
7

×

600
9

1,640 2,198 5,400
2,879
×
4

7,821
×
2

5,736
×
5

4,628 5,469 24,468 11,516 15,642 28,680
278 two hundred seventy-eight
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Scope and Sequence
Grade K
Addition

Subtraction

Grade 1

Grade 2

Adding numbers with sums up to 10
Using counting on and number lines
Estimating, drawing pictures, and acting it out
Adding money

Basic facts to 12
Doubles and near doubles
Adding three addends
Adding two-digit numbers

Basic facts to 18
Adding three addends
Adding two- and three-digit numbers with and
without regrouping

Subtracting from numbers up to 10, a number from
itself, and zero
Using counting back, number lines, and ten-frames
Subtracting money

Basic facts to 12
Subtracting with doubles
Subtracting two-digit numbers

Basic facts to 18
Subtracting two- and three-digit numbers with and
without regrouping

Exploring multiplication by making equal sets

Relating multiplication to repeated addition
Multiplication facts: 2–5 and 10
Introducing terms: factor and product

Exploring sharing-type division

Using sharing-type division
Relating division to multiplication and repeated
subtraction

Multiplication

Division

Patterns

Objects: sorting, identifying, classifying, copying,
describing, and extending
Numbers: counting, skip counting, hundred chart
Symmetry: translation, rotation, and reection

Objects: sorting, identifying, classifying, and copying Objects: sorting, classifying, and copying
Numbers: skip counting, odd and even, patterns on Numbers: skip counting, odd and even, patterns on
a hundred chart
a hundred chart
Symmetry: translation, rotation, reection
Symmetry: translation, rotation, reection

Number
Theory

Reading and writing numbers through 30
Recognizing and counting numbers through 100
Ordinal numbers through 10th

Number order through 100
Greater than, less than, and equal to
Ordinal numbers through 10th

Reading and writing numerals to 9,999
Greater than, less than, and equal to
Ordinal numbers through 20th

Ones, tens, and one hundred
Comparing number sets
Identifying position, greater than, less than, equal to
Ordering one- and two-digit numbers

Ones and tens
Whole numbers to hundreds
Using place value to add and subtract

Identifying whole numbers to thousands
Place value identication and comparing fractions

Fractions and
Decimals

Identifying, dividing, and showing fractional parts
of a whole
Recognizing equal and non-equal parts
Identifying one-half of wholes or sets

Identifying equal parts
Identifying one-half, one-third, and one-fourth
Reading and writing fractions

Identifying one-half through one-eighth
Reading, writing, drawing, and comparing fractions

Measurement

Measuring with nonstandard units
Measuring by inches and feet
Comparing length, volume, and weight
Estimating, measuring, and recording temperature

Nonstandard units
US Customary and Metric: length, capacity, weight,
and temperature
Estimation and comparison

Nonstandard units
US Customary and Metric: length, capacity, weight,
and temperature
Estimation and comparison

Place Value

Time

Money

Geometry

Algebra
Probability
and Statistics
Technology

Calendar: months and seasons, reading, completing, Time to the nearest hour, half hour, and quarter
and solving problems
hour
Telling time to the hour and half hour
Analog and digital clocks
Reading a schedule
Elapsed time, calendar, and seasons

Time to ve-minute intervals
Analog and digital clocks
Elapsed time
Calendar and seasons

Counting pennies, nickels, dimes, and quarters
Comparing and adding amounts
Recognizing one dollar
Making buying decisions

Counting pennies, nickels, dimes, and quarters
Comparing amounts
Adding money

Value of coins: penny to half dollar
Finding equivalent amounts
Adding and subtracting coins and dollar bills

Symmetry: translation, rotation, reection, lines of
Solid gures: cone, cube, cylinder, and sphere
Plane gures: circle, rectangle, square, and triangle
Using the geoboard

Plane gures: circle, hexagon, rectangle, square,
triangle, rhombus, and trapezoid
Solid gures: cone, cube, cylinder, and sphere
Using the geoboard

Plane gures: circle, triangle, and quadrilateral
Line segments and angles
Solid gures: cone, cube, cylinder, and sphere

Writing number sentences
Using information from pictures to solve problems
Finding missing addends
Order property of addition

Finding missing addends
Writing number sentences
Order property of addition
Using ordered pairs

Finding missing numbers using inverse operations
Writing number sentences
Zero and order properties

Predicting, experimenting, and drawing conclusions
Reading, interpreting, and creating bar graphs,
pictographs, and tally charts
Recording data from an experiment on a tally chart

Collecting and organizing data
Making and interpreting tally charts, pictographs,
and bar graphs

Collecting and recording data
Making and interpreting bar graphs, pictographs,
and charts
Understanding range of numbers

Using interactive boards
Using online resources or computers

Using calculators for problem solving and nding
patterns
Using interactive boards
Using online resources or computers

Using calculators for problem solving and nding
patterns
Using interactive boards
Using online resources or computers
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Grade 3

Grade 5

Grade 6

Adding whole numbers and decimals
Adding fractions and mixed numbers
Estimating sums

Adding whole numbers and decimals
Adding fractions and mixed numbers with like and
unlike denominators
Estimating sums

Adding whole numbers and decimals
Adding fractions and mixed numbers with like and
unlike denominators
Estimating sums

Subtracting three- and four-digit numbers with and
without regrouping
Estimating dierences
Subtracting fractions and decimals

Subtracting ve-digit numbers with and without
regrouping
Subtracting decimals, fractions, and mixed numbers
Estimating dierences

Subtracting whole numbers and decimals
Subtracting fractions and mixed numbers with like
and unlike denominators
Estimating dierences

Subtracting whole numbers and decimals
Subtracting fractions and mixed numbers with like
and unlike denominators
Estimating dierences

Multiplication facts: 0–9
Multiplying one-, two- and three-digit numbers by
a one-digit number, with and without regrouping

Multiplying up to four-digit numbers by one-digit
numbers
Multiplying by two-digit numbers

Multiplying whole numbers with up to three-digit
factors
Multiplying decimals
Multiplying fractions and mixed numbers

Multiplying whole numbers with up to three-digit
factors
Multiplying decimals
Multiplying fractions and mixed numbers

Division facts: 0–9
Dividing one-, two-, three-, and four-digit
numbers, with and without remainders
Finding averages

Dividing up to four-digit numbers by one-digit
numbers, with and without remainders
Dividing by two-digit divisors
Finding averages

Dividing whole numbers by two-digit divisors
Dividing decimals
Dividing fractions and mixed numbers
Finding averages

Dividing whole numbers by three-digit divisors
Dividing decimals
Dividing fractions and mixed numbers
Finding averages

Numbers: skip counting, odd and even numbers,
multiples
Venn diagrams
Geometric patterns

Identifying, describing, extending, and designing
patterns
Identifying sequences
Square, prime, and composite numbers

Prime and composite numbers
Patterns in geometric shapes
Identifying sequences
Terminating and repeating decimals

Number patterns and geometric patterns
Terminating and repeating decimals

Reading and writing numerals through 999,999
Ordinal numbers through 100th

Numbers in expanded form through millions
Rounding whole numbers and decimals

Reading, writing, and problem solving with
integers, rational numbers, and real numbers

Reading, writing, and problem solving with
integers, rational numbers, and real numbers

Identifying whole numbers to hundred thousands
and decimals to hundredths
Comparing and ordering whole numbers, fractions,
and decimals, using place value

Reading and writing whole numbers to hundred
millions
Reading and writing decimals to hundredths

Reading and writing whole numbers to hundred
billions
Reading and writing decimals to thousandths

Reading, writing, and rounding whole numbers to
hundred trillions
Reading, writing, and rounding decimals to
hundred-thousandths

Reading, writing, and drawing fractions and mixed
numbers
Forming equivalent fractions
Relating fractions to decimals

Finding equivalent fractions
Reducing fractions to simplest terms
Like and unlike denominators
Greatest common factor

Greatest common factor
Comparing and ordering fractions and mixed
numbers
Finding ratios, proportions, and percent

Comparing and ordering fractions and mixed
numbers
Understanding equivalent and improper fractions
Finding and using ratios, proportions, and percent

US Customary and Metric: length, capacity, weight,
and temperature
Finding perimeter and area

US Customary and Metric: length, capacity, weight,
and temperature
Finding perimeter, area, and volume
Using fractions to show length

US Customary and Metric: length, capacity, weight,
and temperature
Finding perimeter, area, volume, and
circumference

US Customary and Metric: length, capacity, weight,
and temperature
Finding perimeter, area, volume, and
circumference

Time to the nearest minute
Telling AM and PM time
Elapsed time
Reading a schedule

Telling time to the nearest minute
Telling AM and PM time
Elapsed time
Comparing and using units of time

Telling time to the nearest minute
Understanding timetables, schedules, and time
zones
Elapsed time

Adding and subtracting hours and minutes
Understanding timetables, schedules, and time
zones
Elapsed time

Identifying coins and bills
Adding and subtracting money
Making change
Relating money to decimals

Comparing money amounts
Making change
Adding, subtracting, multiplying, and dividing
money

Counting and comparing amounts of money
Making change
Adding, subtracting, and multiplying money

Counting and comparing amounts of money
Making change
Adding, subtracting, and multiplying money
Computing simple interest

Parallel and intersecting lines
Plane and solid gures
Congruent gures
Motion geometry: translation, rotation, reection

Identifying points, rays, lines, angles, triangles,
polygons, and quadrilaterals
Identifying solid gures
Congruence and symmetry

Identifying points, lines, rays, angles, triangles,
polygons, quadrilaterals, and circles
Identifying solid gures
Congruence and symmetry

Identifying points, lines, rays, angles, triangles,
polygons, quadrilaterals, and circles
Identifying solid gures
Congruence and symmetry

Solving problems that have missing numbers
Writing equations
Graphing ordered pairs
Zero, order, and grouping properties

Writing equations with and without variables
Zero, order, and grouping properties
Grouping numbers using parentheses
Locating an object using ordered pairs

Using the commutative and associative properties
of addition and multiplication
Understanding order of operations
Writing equations with and without variables

Using the commutative, associative, and distributive
properties to solve algebraic equations
Ordered pairs and four-quadrant graphing
Writing equations with and without variables

Collecting and recording data
Making and interpreting graphs, charts, and tables
Making predictions

Collecting, organizing, and analyzing data
Making and interpreting graphs, charts, and tables
Conducting a survey

Collecting, organizing, and analyzing data
Making and interpreting graphs, charts, and tables
Understanding mean, median, and mode
Interpreting statistics

Collecting, organizing, and analyzing data
Understanding mean, median, mode, and range
Predicting outcomes
0 and 1 probabilities

Using calculators for problem solving and nding
patterns
Using interactive boards
Using online resources or computers

Using calculators
Using interactive boards
Using online resources or computers

Using calculators
Using interactive boards
Using online resources or computers

Using calculators
Using interactive boards
Using online resources or computers

Adding three- and four-digit numbers with and
without regrouping
Estimating sums
Adding fractions and decimals

Grade 4
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Problem-Solving Path
1. Understand the question.
?

?

?

?

?

• Underline the QUESTION
QUESTION.

2. Analyze the data.
• Circle the key information.
.

3. Plan the strategy.
• Write an equation
equation.
• Draw a picture
picture.
• Make a table
table.

2+2=4

Max
Sarah

brownies
2
4

cookies
3
1

• Make an estimate
estimate.

4. Solve the problem.
• Show your work
work.
• Label the answer
answer.

5. Evaluate the result.

1
9
+ 1
10 balls

10 + 5 = 15 elbows

• Compare the answer with the estimated answer
answer.
• Does the answer make sense
sense?
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