Rocketship Education – 3rd Grade Math Scope & Sequence Map – 2015-2016
Third grade mathematics is about…
1)
2)
3)
4)

developing understanding of multiplication and division and strategies for multiplication and division within 100
developing understanding of fractions, especially unit fractions (fractions with numerator 1)
developing understanding of the structure of rectangular arrays and of area
describing and analyzing two-dimensional shapes

Required Fluencies by the End of Third Grade
3.OA.7 - Single-digit products and quotients (products from memory by end of Grade 3)
3.NBT.2: Add and subtract within 1,000

Summary of Units in Grade 3
Unit 1: Place Value with Addition and Subtraction - 5 weeks
In Unit 1, students will increase their sophistication with computation strategies for addition and subtraction that will be finalized by
the end of the year. This unit introduces the concept of rounding, which provides students with another strategy to judge the
reasonableness of their answers in addition and subtraction situations.

Unit 2: Exploring Multiplication and Division - 4 weeks
Unit 2 builds upon the multiplication foundation started in Grade 2. First students concentrate on the meaning of multiplication and
division and begin developing fluency for learning products. Students begin developing these concepts by working with numbers
with which they are more familiar such as 2’s, 5’s and 10’s in addition to numbers that are easily skip counted, such as 3’s and 4’s.
Since multiplication is a critical area for Grade 3, students will build on these concepts throughout this year working towards fluency
by the end of the year.

Unit 3: Multiplication and Area of Plane Figures - 4 weeks
By Unit 3, students are ready to investigate area and the formula for the area of a rectangle. They measure the area of a shape by
finding the total number of same-size units of area required to cover the shape without gaps or overlaps. When that shape is a
rectangle with whole number side lengths, it is easy to partition the rectangle into squares with equal areas. The students reason
with shapes and their attributes, including area.

Unit 4: Developing Multiplication and Division Strategies - 8 weeks
The focus of Unit 4 is the connection between multiplication and division. Students learn the remaining multiplication and division
facts as they continue to develop their understanding of multiplication and division strategies within 100 and use those strategies to
solve two-step word problems.

Unit 5: Understanding Fractions as Numbers - 3 weeks
In Unit 5, the goal is for students to transition from thinking of fractions as area or parts of a figure to points on a number line.
Students learn to understand that every fraction is a combination of unit fractions. Students develop a conceptual understanding of
equivalent fractions using a multiple of visual models. They build on their work with fractions to reason about fraction size and
structure to compare quantities. Students defend their reasoning and critique the reasoning of others using both visual models and
their understanding of the structure of fractions.

Unit 6: Measurement: Time, Metric Weight and Capacity - 2 weeks
In Unit 6, students focus on measurement of time, metric weight and capacity.

Unit 7: Geometry and Measurement - 2 weeks
In Unit 7, the students reason with shapes and their attributes, including perimeter and area. The standards in this unit strongly
support one another because perimeter, like area, is an attribute of a shape.

Unit 8: Collecting and Displaying Data - 2 weeks
In Unit 8, students build on concepts about data, graphing, and line plots. They focus on generating and analyzing categorical and
measurement data. By the end of the unit, students are working with a mixture of scaled picture graphs, bar graphs, and line plots to
problem solve using both categorical and measurement data.

Unit 1: Place Value with Addition and Subtraction – 5 Weeks
Solve two-step word problems using the four operations. Represent these problems using equations with a
letter standing for the unknown quantity. Assess the reasonableness of answers using mental computation
3.OA.8
and estimation strategies including rounding.
*Focus on addition and subtraction. Multiplication and division will be taught in Unit 4.
RIT Band Skills
> Solves multi-step addition and subtraction word problems, whole numbers within 100 (RIT 171-210)
> Estimates solutions to multi-step word problems involving the four operations with whole numbers (RIT 171-230)
> Represents multi-step word problems with expressions or equations, whole numbers (RIT 181-230)
> Solves multi-step word problems involving the four operations with whole numbers (RIT 181-230)
> Estimate solutions to one-step word problems involving the four operations with whole numbers (RIT 191-220)

3.NBT.1 Use place value understanding to round whole numbers to the nearest 10 or 100.
RIT Band Skills
> Rounds whole numbers within 100 (RIT 171 - 210)
> Rounds whole numbers within 1,000 (RIT 181-210)
Fluently add and subtract within 1,000 using strategies and algorithms based on place value, properties of
operations, and/or the relationship between addition and subtraction.
RIT Band Skills
> Subtracts whole numbers within 1,000, no regrouping (171 - 190)
> Subtracts whole numbers within 1,000, with regrouping (RIT 181-200)
> Understands the inverse relationship between addition & subtraction (RIT 171-230)
> Adds three or more whole numbers with sums greater than 100 (RIT 181-220)
> Composes or decomposes whole numbers to create equivalent expressions (RIT 171-200)
> Adds whole numbers with sums within 1,000, no regrouping (RIT 171-180)
> Adds whole numbers with sums within 1,000, with regrouping (RIT 1710-190)

3.NBT.2

Unit 2: Exploring Multiplication and Division – 4 Weeks
Interpret products of whole numbers, e.g., interpret 5 x 7 as the total number of objects in 5 groups of 7
objects each. For example, describe a context in which a total number of objects can be expressed as 5 x 7.
RIT Band Skills
> Represents multiplication using models (RIT 171-190)
> Represents multiplication as repeated addition (RIT 181-210)
> Understands multiplication as many groups of equal size (RIT 191-220)

3.OA.1

Interpret whole-number quotients of whole numbers, e.g., interpret 56 ÷ 8 as the number of objects in each
share when 56 objects are partitioned equally into 8 shares, or as a number of shares when 56 objects are
3.OA.2
partitioned into equal shares of 8 objects each. For example, describe a context in which a number of shares
or a number of groups can be expressed as 56 ÷ 8.
RIT Band Skills
> Understands division as equal sharing (RIT 201-230)
Determine the unknown whole number in a multiplication or division equation relating three whole
numbers. For example, determine the unknown number that makes the equation true in each of the
equations “8 x ? = 48”, “5 = ? ÷ 3”, “6 x 6 = ?”.
RIT Band Skills
> Determines unknown factors in multiplication equations with whole numbers and products within 100 (RIT 171-210)
> Determines unknown divisors in division equations with whole numbers and dividends within 100 (RIT 191-210)
> Determines unknown factors in multiplication equations with whole numbers & products greater than 100 (RIT 201220)

3.OA.4

Understand division as an unknown-factor problem. For example, find 32 ÷ 8 by finding the number that
makes 32 when multiplied by 8.
RIT Band Skills
> Represents division equations with whole numbers as part-unknown multiplication equations (RIT 181-210)
> Understands the inverse relationship between multiplication and division (RIT 191-210)

3.OA.6

Unit 3: Multiplication and Plane Figures – 4 Weeks
Recognize area as an attribute of plane figures and understand concepts of area measurement.
a) A square with side length 1 unit, called “a unit square,” is said to have “one square unit” of area, and can
be used to measure area.
3.MD.5
b) A plane figure which can be covered without gaps or overlaps by n unit squares is said to have an area of
n square units.
RIT Band Skills
> Estimates areas of figures using square units (RIT 191-210)
> Understands the concept of area (RIT 201-220)

3.MD.6 Measure areas by counting unit squares (square cm, square m, square in, square ft, and improvised units).
RIT Band Skills
> Determines areas of figures composed of whole unit squares (RIT 171-200)
> Determines areas of figures composed on whole and partial unit square (RIT 201-220)
Relate area to the operations of multiplication and addition.
a) Find the area of a rectangle with whole-number side lengths by tiling it, and show that the area is the
same as would be found by multiplying the side lengths.
b) Multiply side lengths to find areas of rectangles with whole number side lengths in the context of solving
real world and mathematical problems, and represent whole-number products as rectangular areas in
mathematical reasoning.
3.MD.7
c) Use tiling to show in a concrete case that the area of a rectangle with whole-number side lengths a and b
+ c is the sum of a × b and a × c. Use area models to represent the distributive property in mathematical
reasoning.
d) Recognize area as additive. Find areas of rectilinear figures by decomposing them into non-overlapping
rectangles and adding the areas of the non-overlapping parts, applying this technique to solve real world
problems.
RIT Band Skills
> Determines areas of rectangles with whole number sides, given the formula (RIT 191-220)
> Solves real-world and mathematical problems involving areas of rectangle (RIT 201-230)
> Determines areas of rectangles with whole-number sides (RIT 201-230)

Unit 4: Developing Multiplication and Division Strategies – 8 Weeks
Use multiplication and division within 100 to solve word problems in situations involving equal groups,
arrays, and measurement quantities, e.g., by using drawings and equations with a symbol for the unknown
number to represent the problem.
RIT Band Skills
> Represents one-step equal-groups multiplication and division word problems with models, whole numbers (RIT 171190)
> Solves one-step equal-groups division word problems, whole numbers within 100 (RIT 171-220)
> Solves one-step equal-groups multiplication word problems, whole numbers with products within 100 (RIT 171-200)
> Represents one-step equal-groups multiplication word problems as expressions or equations, whole numbers (RIT 181220)
> Represents one-step equal-groups division word problems as expressions or equations, whole numbers (RIT 200-210)

3.OA.3

Apply properties of operations as strategies to multiply and divide. (Students need not use formal terms for
these properties.) Examples: If 6 × 4 = 24 is known, then 4 × 6 = 24 is also known. (Commutative property of
3.OA.5 multiplication.) 3 × 5 × 2 can be found by 3 × 5 = 15, then 15 × 2 = 30, or by 5 × 2 = 10, then 3 × 10 = 30.
(Associative property of multiplication.) Knowing that 8 × 5 = 40 and 8 × 2 = 16, one can find 8 × 7 as 8 × (5 +
2) = (8 × 5) + (8 × 2) = 40 + 16 = 56. (Distributive property.)
RIT Band Skills
> Applies the commutative property of multiplication to whole numbers (RIT 171-180)
> Applies the associative property of multiplication to whole numbers (RIT 191-210)
> Applies the distributive property of multiplication to whole numbers (RIT 201-230)
Fluently multiply and divide within 100, using strategies such as the relationship between multiplication and
division (e.g., knowing that 8 × 5 = 40, one knows 40 ÷ 5 = 8) or properties of operations. By the end of Grade
3, know from memory all products of two one-digit numbers.
RIT Band Skills
> Multiplies basic facts (RIT 171-200)
> Divides basic fats (RIT 181-210)

3.OA.7

Solve two-step word problems using the four operations. Represent these problems using equations with a
3.OA.8 letter standing for the unknown quantity. Assess the reasonableness of answers using mental computation
and estimation strategies including rounding.
RIT Band Skills
> Solves multi-step addition and subtraction word problems, whole numbers within 100 (RIT 171-210)
> Estimates solutions to multi-step word problems involving the four operations with whole numbers (RIT 171-230)
> Represents multi-step word problems with expressions or equations, whole numbers (RIT 181-230)
> Solves multi-step word problems involving the four operations with whole numbers (RIT 181-230)
> Estimate solutions to one-step word problems involving the four operations with whole numbers (RIT 191-220)
Identify arithmetic patterns (including patterns in the addition table or multiplication table), and explain
3.OA.9 them using properties of operations. For example, observe that 4 times a number is always even, and
explain why 4 times a number can be decomposed into two equal addends.
RIT Band Skills
> Recognizes skip-counting patterns in 100s chart (RIT 191-220)
Multiply one-digit whole numbers by multiples of 10 in the range 10–90 (e.g., 9 × 80, 5 × 60) using strategies
based on place value and properties of operations.
RIT Band Skills
> Multiplies multiples of 10 by one-digit whole numbers (RIT 171-190)

3.NBT.3

Unit 5: Understanding Fractions as Numbers – 3 Weeks
Understand a fraction 1/b as the quantity formed by 1 part when a whole is partitioned into b equal parts;
understand a fraction a/b as the quantity formed by a parts of size 1/b.
RIT Band Skills
> Models non-unit fractions using area models (RIT 171-210)
> Models unit fractions using area models (RIT 171-200)

3.NF.1

Understand a fraction as a number on the number line; represent fractions on a number line diagram.
a) Represent a fraction 1/b on a number line diagram by defining the interval from 0 to 1 as the whole and
partitioning it into b equal parts. Recognize that each part has size 1/b and that the endpoint of the part
3.NF.2
based at 0 locates the number 1/b on the number line.
b) Represent a fraction a/b on a number line diagram by marking off a lengths 1/b from 0. Recognize that
the resulting interval has size a/b and that its endpoint locates the number a/b on the number line.
RIT Band Skills
> Locates unit fractions on a number line (RIT 191-220)
> Locates non-unit fractions on a number line (RIT 211-230)
Explain equivalence of fractions in special cases, and compare fractions by reasoning about their size.
a) Understand two fractions as equivalent (equal) if they are the same size, or the same point on a number
line.
b) Recognize and generate simple equivalent fractions, e.g., 1/2 = 2/4, 4/6 = 2/3). Explain why the fractions
are equivalent, e.g., by using a visual fraction model.
c) Express whole numbers as fractions, and recognize fractions that are equivalent to whole numbers.
3.NF.3
Examples: Express 3 in the form 3 = 3/1; recognize that 6/1 = 6; locate 4/4 and 1 at the same point of a
number line diagram.
d) Compare two fractions with the same numerator or the same denominator by reasoning about their size.
Recognize that comparisons are valid only when the two fractions refer to the same whole. Record the
results of comparisons with the symbols >, =, or <, and justify the conclusions, e.g., by using a visual
fraction model.
RIT Band Skills
> Orders fraction models with unlike numerators and/or denominators (RIT 171-180)
> Identifies equivalent fraction models (RIT 171-220)
> Identifies fractions equivalent to whole numbers using area or set models (RIT 171-190)
> Identifies fractions equivalent to whole numbers (RIT 201-230)
> Compares fraction models with like numerators or denominators using words (RIT 181-230)
> Compares fraction models with like numerators or denominators using symbols (RIT 201-230)
> Compares unit fractions using words (RIT 191-210)
> Compares fractions with like numerators or denominators using symbols (RIT 211-230)
> Writes equivalent fractions (RIT 191-230)
> Writes equivalent fractions for given area or set models (RIT 191-230)
> Writes fractions in simplest form (RIT 201-230)
Partition shapes into parts with equal areas. Express the area of each part as a unit fraction of the whole. For
example, partition a shape into 4 parts with equal area, and describe the area of each part as 1/4 of the area
of the shape.
RIT Band Skills
> Identifies shapes that are divided into equal parts (RIT 171-190)
> Identifies shapes that are divided into halves (RIT 171-180)
> Identifies shapes that are divided into quarters (RIT 191-210)

3.G.2

Unit 6: Measurement: Time, Metric Weight and Capacity – 2 Weeks
Tell and write time to the nearest minute and measure time intervals in minutes. Solve word problems
involving addition and subtraction of time intervals in minutes, e.g., by representing the problem on a
number line diagram.
RIT Band Skills
> Reads analog clocks to the nearest minute (RIT 171-210)
> Solves elapsed-time word problems across either minutes or hours (RIT 171-230)
> Solves elapsed-time word problems across both minutes and hours (RIT 191-230)
> Understands time interval concepts: quarter to, half past, etc. (RIT 171-210)
> Determine elapsed time across either minutes or hours using clocks (RIT 181-210)
> Determines elapsed time across both minutes and hours using clocks (RIT 191-220)

3.MD.1

Measure and estimate liquid volumes and masses of objects using standard units of grams (g), kilograms (kg),
and liters (l). (Excludes compound units such as cm3 and finding the geometric volume of a container.) Add,
3.MD.2 subtract, multiply, or divide to solve one-step word problems involving masses or volumes that are given in
the same units, e.g., by using drawings (such as a beaker with a measurement scale) to represent the
problem. [Excludes multiplicative comparison problems (problems involving notions of “times as much”)]
RIT Band Skills
> Measures the mass of objects in metric units (RIT 181-190)
> Measure the capacity of objects in metric units (RIT 211-210)
> Solves one-step capacity word problems involving whole number multiplication or division (RIT 181-220)
> Solves one-step weight/mass word problems involving whole number mulitplication and division (RIT 191-200)
> Solves one-step weight/mass word problems involving whole number addition and subtraction (RIT 201-210)
> Estimates the mass of objects in metric units (RIT 201-220)

Unit 7: Geometry and Measurement – 2 Weeks
Solve real world and mathematical problems involving perimeters of polygons, including finding the
perimeter given the side lengths, finding an unknown side length, and exhibiting rectangles with the same
perimeter and different areas or with the same area and different perimeters.
RIT Band Skills
> Determines perimeters of basic polygons with all sides labeled (RIT 171-200)
> Determines perimeters of basic polygons in which not all sides are labeled (RIT 191-230)
> Determines side lengths given the perimeter of rectangles (RIT 201-230)
> Solves real-world and mathematical problems involving perimeters of rectangles (RIT 191-230)
> Counts to find the perimeters of complex figures (RIT 211-220)
> Determines perimeters of complex figures in which not all sides are labeled (RIT 220-230)

3.MD.8

Understand that shapes in different categories (e.g., rhombuses, rectangles, and others) may share attributes
(e.g., having four sides), and that the shared attributes can define a larger category (e.g., quadrilaterals).
3.G.1
Recognize rhombuses, rectangles, and squares as examples of quadrilaterals, and draw examples of
quadrilaterals that do not belong to any of these subcategories.
RIT Band Skills
> Understand the relationships among categories of shapes (RIT 201-230)

Unit 8: Collecting and Displaying Data – 2 Weeks
Draw a scaled picture graph and a scaled bar graph to represent a data set with several categories. Solve oneand two-step “how many more” and “how many less” problems using information presented in scaled bar
graphs. For example, draw a bar graph in which each square in the bar graph might represent 5 pets.
RIT Band Skills
> Reads bar graphs with multi-unit scales to determine how many in a category (RIT 171-200)
> Reads pictographs with multi-unit scales to determine how many in a category (RIT 181-210)
> Represents data in bar graphs with multi-unit scales (RIT 171-210)
> Represents data in pictographs with multi-unit scales (RIT 191-210)
> Represents data in picture graphs with multi-unit scales (RIT 191-210)
> Compares categories in bar graphs with multi-unit scales (RIT 171-200)
> Compares categories in pictographs with multi-unit scales (RIT 171-180)
> Adds and subtracts to answer questions about bar graphs with multi-unit scales (RIT 181-220)
> Adds and subtracts to answer questions about pictographs with multi-unit scales (RIT 191-220)

3.MD.3

Generate measurement data by measuring lengths using rulers marked with halves and fourths of an inch.
3.MD.4 Show the data by making a line plot, where the horizontal scale is marked off in appropriate units— whole
numbers, halves, or quarters.
RIT Band Skills
> Represents data in line or dot plots (RIT 191-220)

Numeracy Planning Guide for Grade 4 (4.NF.7)
Grade 4 – Number & Operations  Fractions – Standard 7
Math Practices Emphasized

DOMAIN:Numbers and Operations –
Fractions (NF)

4.NF.7 lessons can be found in:
➢ Unit 6: Decimals

Note: Grade 4 expectations in this
domain are limited to fractions with
denominators 2, 3, 4, 5, 6, 8, 10, 12,
and 100.

CLUSTER:
Understand decimal notation
for fractions, and compare decimal
fractions.
CCSS.MATH.CONTENT.4.NF.C.7
Compare two decimals to hundredths by
reasoning about their size. Recognize that
comparisons are valid only when the two
decimals refer to the same whole. Record
the results of comparisons with the
symbols >, =, or <, and justify the
conclusions, e.g., by using the number line
or another visual model.
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MP.2. Reason abstractly and quantitatively.
MP.4. Model with mathematics.
MP.5. Use appropriate tools strategically.
MP.7. Look for and make use of structure.

Vocabulary
Manipulatives/ Tools
➢ Base ten blocks
➢ Cuisenaire Rods, Snap
Cubes
➢ Fraction bars or circles
➢ Construction Paper Strips
➢ Money (dimes, pennies)
➢ Hundreds chart and grid
➢ Number lines

✓
✓
✓
✓
✓
✓
✓

Equivalent
Numerator, denominator
Decimal
Decimal point
Tenth, hundredth
Greater than, less than, equal to
>, <. =
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Numeracy Planning Guide for Grade 4 (4.NF.7)
Essential Questions to develop 4.NF.7
●
●
●
●
●

●
●
●

How does your knowledge of fractions and/or place value help you compare decimals? Use the comparison of .6 and .36 in
your response.
Write four decimals that are in between .3 and .67?
What decimal could be less than .7 but have a 9 in it?
How can you arrange the digits 5,3,0 to create the smallest/largest decimal possible? How can you arrange these digits to
create a decimal between .5 and .9?
Eddie has a collection of dimes and pennies and Jennifer has 64 pennies. Eddie is arguing that he has more money even
though he less coins. What coins could Eddie have that would make Eddie correct? What coins could he have that would
make Eddie incorrect?
How do you know that 0.04 < 0.40?
When could .6 be smaller than .3? (e.g. .6 of a meter vs. .3 of a kilometer)
What digits could be placed in the blank to make the number sentence true? 0.43 > 0.__9

Curriculum Notes for 4.NF.7
Students build area and other models to compare decimals. Through these experiences and their work with fraction models, they
build the understanding that comparisons between decimals or fractions are only valid when the whole is the same for both cases.
Each of the models below shows 3/10 but the whole on the right is much bigger than the whole on the left. They are both
3/10 but the model on the right is a much larger quantity than the model on the left.
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Numeracy Planning Guide for Grade 4 (4.NF.7)

When the wholes are the same, the decimals or fractions can be compared.
Example
:
Draw a model to show that 0.3 < 0.5.
(Students would sketch two models of approximately the same size to show the area that represents threetenths is smaller than the
area that represents fivetenths.)

When comparing decimals, students should use models (such as hundredths grids) and number lines. When locating decimals on a
number line the smaller numbers are farther to the left and the greater number is farther to the right. Often students are able to
better understand comparing decimals if the problem is in context such as comparing scores or records of athletes. Students need
to understand that some decimals are equivalent. Sharing examples with models to show that .4 = .40 will help students see the
equivalency. Decimal numbers are rational numbers and so we can use them to indicate quantities that are less than one or
between any two whole numbers. In between any two decimal numbers there is always another decimal number.
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Numeracy Planning Guide for Grade 4 (4.NF.7)
Performance Tasks for 4.NF.7
Illustrative Mathematics:
Using Place Value
https://www.illustrativemathematics.org/illustrations/182
Univeristy of North Carolina:
Everyday, Ordinary Olympics
http://www.learnnc.org/lp/pages/4013
Students will use a stopwatch to time themselves performing in various events, record data, and then compare and order
decimals to determine bronze, silver and gold medal winners.
Trash Can Basketball
(pg 68)

Additional Instructional Resources for 4.NF.7
Learnzillion Video Resource:
Compare two decimals to hundredths

https://learnzillion.com/lessonsets/672comparetwodecimalstohundredths
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Numeracy Planning Guide for Grade 4 (4.NF.7)
STEM Connection Resources for 4.NF.7
Online Activities:
● Virtual Manipulatives
http://www.glencoe.com/sites/common_assets/mathematics/ebook_assets/vmf/VMFInterface.html
● Ordering Decimals to the Hundredths
http://mrnussbaum.com/decorder1/
● Decention
 create teams of 3  one fraction, one decimal, and one percent.
http://www.mathplayground.com/Decention/Decention.html
● Testing Room  Decimals
http://www.bbc.co.uk/bitesize/ks2/maths/number/decimals/play/popup.shtml
● Equivalent Fractions  
Create equivalent fractions by dividing and shading squares or circles, and match each fraction to
its location on the number line.
http://illuminations.nctm.org/Activity.aspx?id=3510
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Rocketship Math Lesson Plan Skeleton
Date

Class

Grade Level & Unit

Common Core State Standard

Daily Sub-Objective (Piece of CCSS) – (if applicable)

Daily Knowledge, Skills and/or Understandings

Essential Question(s) for the Day

Anticipated Misunderstandings

Differentiation Notes

Materials Needed

*Reference Math Planning Modules for Essential Questions & Misunderstandings

Created for 2015-16 School Year

Rocketship Math Lesson Plan Skeleton
Activator

Key Points and/or
Prompting Questions

Pacing Notes

Activity

Key Points and/or
Prompting Questions

Pacing Notes

Processing

Key Points and/or
Prompting Questions

Pacing Notes

Assessment

*Reference Math Planning Modules for Essential Questions & Misunderstandings

Pacing Notes

Created for 2015-16 School Year

Rocketship Math Lesson Plan Skeleton
Application

Key Points and/or
Prompting Questions

*Reference Math Planning Modules for Essential Questions & Misunderstandings

Pacing Notes

Created for 2015-16 School Year

INTRODUCTION TO SINGAPORE MATH
Welcome to Singapore Math! The math curriculum in Singapore has been recognized worldwide for its excellence in producing students highly skilled in mathematics.
Students in Singapore have ranked at the top in the world in mathematics on the Trends in International Mathematics and Science Study (TIMSS) in 1993, 1995, 2003, and
2008. Because of this, Singapore Math has gained in interest and popularity in the United States.
Singapore Math curriculum aims to help students develop the necessary math concepts and process skills for everyday life and to provide students with the ability to
formulate, apply, and solve problems. Mathematics in the Singapore Primary (Elementary) Curriculum cover fewer topics but in greater depth. Key math concepts are
introduced and built-on to reinforce various mathematical ideas and thinking. Students in Singapore are typically one grade level ahead of students in the United States.
The following pages provide examples of the various math problem types and skill sets taught in Singapore.
At an elementary level, some simple mathematical skills can help students
understand mathematical principles. These skills are the counting-on, countingback, and crossing-out methods. Note that these methods are most useful when
the numbers are small.
1.

3.

2

5

+1
7

+1

+1

8

4.

+1

9

10

Subtraction Number Bond (double and single digits)
12
2

Used for subtraction of two numbers. Count back in 1s with the help of a
picture or number line.
16 – 3 = 13
–1

Regroup 15 into 5 and 10.

11

The Counting-Back Method

13

10

= 2 + 5 + 10
= 7 + 10
= 17

7 + 4 = 11

3.

+ 15

The Counting-On Method
Used for addition of two numbers. Count on in 1s with the help of a picture or
number line.

2.

Addition Number Bond (double and single digits)

–1

14

–1

15

7

10

10 − 7 = 3
3+2=5
5.

Subtraction Number Bond (double digits)
20

16
10

The Crossing-Out Method

–
10

15
10

5

10 − 5 = 5
10 − 10 = 0
5+0=5

Used for subtraction of two numbers. Cross out the number of items to be
taken away. Count the remaining ones to find the answer.
20 – 12 = 8

–

Students should understand that multiplication is repeated addition and that
division is the grouping of all items into equal sets.
1.

Repeated Addition (Multiplication)
Mackenzie eats 2 rolls a day. How many rolls does she eat in 5 days?
2 + 2 + 2 + 2 + 2 = 10
5  2 = 10
She eats 10 rolls in 5 days.

A number bond shows the relationship in a simple addition or subtraction problem.
The number bond is based on the concept “part-part-whole.” This concept is useful
in teaching simple addition and subtraction to young children.
whole
part

2.

The Grouping Method (Division)
Mrs. Lee makes 14 sandwiches. She gives all the sandwiches equally to 7
friends. How many sandwiches does each friend receive?

part

To find a whole, students must add the two parts.
To find a part, students must subtract the other part from the whole.

14  7 = 2

The different types of number bonds are illustrated below.
1.

Each friend receives 2 sandwiches.

Number Bond (single digits)

One of the basic but essential math skills students should acquire is to perform the
4 operations of whole numbers and fractions. Each of these methods is illustrated
below.

9
3

6

3 (part) + 6 (part) = 9 (whole)

1.

H
3
+ 5
8

9 (whole) − 3 (part) = 6 (part)
9 (whole) − 6 (part) = 3 (part)
2.

Addition Number Bond (single digits)
9

+
1

5

Make a ten first.

70 Must-Know Word Problems Level 3

O
1
8
9

O: Ones
T : Tens
H: Hundreds

The Adding-by-Regrouping Method
H
4
+ 1
6
1

=9+1+4
= 10 + 4
= 14

T
2
6
8

Since no regrouping is required, add the digits in each place value accordingly.
2.

4

The Adding-Without-Regrouping Method

T
9
5
4

O
2
3
5

O: Ones
T: Tens
H: Hundreds

In this example, regroup 14 tens into 1 hundred 4 tens.

3

3. The Adding-by-Regrouping-Twice
				
H T O
						
1
2 18 6
						
+ 3 6 5
						
6 5 1

Method

11. The Addition-of-Fractions Method

_ 1  × 2 + _ 1  × 3 = ___
 2 + ___
 3 = __
 5 

O: Ones
T : Tens
H: Hundreds

Regroup twice in this example.
First, regroup 11 ones into 1 ten 1 one.
Second, regroup 15 tens into 1 hundred 5 tens.
4. The Subtracting-Without-Regrouping Method
				
H T O
						
O: Ones
7 3 9
						
T : Tens
– 3 2 5
						
H: Hundreds
4 1 4

In this example, students cannot subtract 3 ones from 0 ones and 9 tens from
0 tens. So, regroup the hundreds, tens, and ones. Regroup 8 hundreds into 7
hundreds 9 tens 10 ones.
7. The Multiplying-Without-Regrouping Method
				
T O
						
O: Ones
2 4
		 2
						
T : Tens
4 8

Always remembers to make the denominators common before subtracting the
fractions.
13. The Multiplication-of-Fractions Method
1

3

14. The Division-of-Fractions Method
2

 9   6  9   1   3 
3

Model drawing is an effective strategy used to solve math word problems. It is
a visual representation of the information in word problems using bar units. By
drawing the models, students will know of the variables given in the problem, the
variables to find, and even the methods used to solve the problem.
Drawing models is also a versatile strategy. It can be applied to simple word
problems involving addition, subtraction, multiplication, and division. It can also
be applied to word problems related to fractions, decimals, percentage, and ratio.
The use of models also trains students to think in an algebraic manner, which uses
symbols for representation.
The different types of bar models used to solve word problems are illustrated below.
1.

The model that involves addition
Melissa has 50 blue beads and 20 red beads. How many beads does she
have altogether?
?
50

1 6
5 8 3
–5
3 3
–3 0
		 3
–3
			

6
0

2.

The model that involves subtraction
Ben and Andy have 90 toy cars. Andy has 60 toy cars. How many toy cars
does Ben have?
90
60

In this example, regroup 3 hundreds into 30 tens and add 3 tens to make 33
tens. Regroup 3 tens into 30 ones.

4

?
90 – 60 = 30

3.

The model that involves comparison
Mr. Simons has 150 magazines and 110 books in his study. How many more
magazines than books does he have?
Magazines

150
110

Books

?

150 – 110 = 40
4.

The model that involves two items with a difference
A pair of shoes costs $109. A leather bag costs $241 more than the pair of
shoes. How much is the leather bag?
?
Bag

0
0
0

20

50 + 20 = 70

Since no regrouping is required, divide the digit in each place value by the
divisor accordingly.
10. The Dividing-With-Regrouping Method

3

When dividing fractions, first change the division sign (÷) to the multiplication
sign (×). Then, switch the numerator and denominator of the fraction on the
right hand side. Multiply the fractions in the usual way.

The Dividing-Without-Regrouping Method
2 4 1
2 4 8 2
–4
		 8
–8
			 2
		 – 2
			 0

_  

6 = ___
7 ÷ __
1 = __
7 × __
14 = 4 2
__

In this example, regroup 27 ones into 2 tens 7 ones, and 14 tens into 1 hundred
4 tens.
9.

 5  9  __
 151 
3 × __
1 =
__

When the numerator and the denominator have a common multiple, reduce
them to their lowest fractions.

Method
O: Ones
T : Tens
H: Hundreds

12

                __
  

Since no regrouping is required, multiply the digit in each place value by the
multiplier accordingly.
8. The Multiplying-With-Regrouping
				
H T O
						
1
3 24 9
						
×			 3
						
1, 0 4 7

12

5 – ___
1 × 5 – __
1 × 2 = ___
2 = 3
__
2 × 5 5 × 2 10 10 10

In this example, students cannot subtract 7 ones from 1 one. So, regroup the
tens and ones. Regroup 8 tens 1 one into 7 tens 11 ones.
6. The Subtracting-by-Regrouping-Twice Method
				
H T O
						
O: Ones
7
8 90 100
						
T : Tens
– 5 9 3
						
H: Hundreds
2 0 7

12

12. The Subtraction-of-Fractions Method

Since no regrouping is required, subtract the digits in each place value
accordingly.
5. The Subtracting-by-Regrouping Method
				
H T O
						
O: Ones
5 78 111
						
T : Tens
– 2 4 7
						
H: Hundreds
3 3 4

4 ×3

6 ×2

Always remember to make the denominators common before adding the
fractions.

$241

Shoes

$109
$109 + $241 = $350
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5.

The model that involves multiples

?

Mrs. Drew buys 12 apples. She buys 3 times as many oranges as apples. She
also buys 3 times as many cherries as oranges. How many pieces of fruit does
she buy altogether?
Apples

$539

Belt

12
?

Oranges
Cherries

?
				

$539 ÷ 7 = $77

				

Tie (2 units) → 2 x $77 = $154
Belt (5 units) → 5 x $77 = $385

13 × 12 = 156
6.

Tie

11. The model that involves comparison of fractions
3  of Lindsay’s height. If
2  of Leslie’s height. Leslie’s height is  __
Jack’s height is  __
4
3
Lindsay is 160 cm tall, find Jack’s height and Leslie’s height.
?

The model that involves multiples and difference
There are 15 students in Class A. There are 5 more students in Class B than in
Class A. There are 3 times as many students in Class C than in Class A. How
many students are there altogether in the three classes?

Jack
Class A

15

?
5

Class B

?

Leslie

Class C

Lindsay
160 cm

(5 × 15) + 5 = 80
7.

The model that involves creating a whole
Ellen, Giselle, and Brenda bake 111 muffins. Giselle bakes twice as many
muffins as Brenda. Ellen bakes 9 fewer muffins than Giselle. How many muffins
does Ellen bake?
Ellen

?

9
111 + 9

Giselle

		

1 unit → 160 ÷ 4 = 40 cm

		

Leslie’s height (3 units) → 3 × 40 = 120 cm

		

Jack’s height (2 units) → 2 × 40 = 80 cm

Thinking skills and strategies are important in mathematical problem solving.
These skills are applied when students think through the math problems to solve
them. Below are some commonly used thinking skills and strategies applied in
mathematical problem solving.
1.

Brenda

Comparing is a form of thinking skill that students can apply to identify
similarities and differences.

(111 + 9) ÷ 5 = 24

When comparing numbers, look carefully at each digit before deciding if a
number is greater or less than the other. Students might also use a number line
for comparison when there are more numbers.

(2 × 24) – 9 = 39
8.

Comparing

The model that involves sharing
There are 183 tennis balls in Basket A and 97 tennis balls in Basket B. How
many tennis balls must be transferred from Basket A to Basket B so that both
baskets contain the same number of tennis balls?

Example:
0

183

1

2

3

4

5

6

7

8

3 is greater than 2 but smaller than 7.
Basket A

?

2.

A sequence shows the order of a series of numbers. Sequencing is a form
of thinking skill that requires students to place numbers in a particular order.
There are many terms in a sequence. The terms refer to the numbers in a
sequence.

97

Basket B

183 – 97 = 86
86 ÷ 2 = 43
9.

To place numbers in a correct order, students must first find a rule that
generates the sequence. In a simple math sequence, students can either add
or subtract to find the unknown terms in the sequence.

The model that involves fractions
1 of the remaining
1 of the marbles and gave  __
George had 355 marbles. He lost  __
5
4
marbles to his brother. How many marbles did he have left?

355
			
								
L
B
R
R
								
								
?

Sequencing

R

L: Lost
B: Brother
R: Remaining

5 parts → 355 marbles
1 part → 355 ÷ 5 = 71 marbles
3 parts → 3 × 71 = 213 marbles
10. The model that involves ratio
Aaron buys a tie and a belt. The prices of the tie and belt are in the ratio
2 : 5. If both items cost $539,
(a) what is the price of the tie?
(b) what is the price of the belt?
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Example: Find the 7th term in the sequence below.
		
		

1,

4,

7,

10,

13,

16

?

1st

2nd

3rd

4th

5th

6th

7th

		

term

term

term

term

term

term

term

Step 1:

This sequence is in an increasing order.

Step 2:
			

4–1=3
7–4=3
The difference between two consecutive terms is 3.

Step 3:
			

16 + 3 = 19
The 7th term is 19.

3.

Visualization
Visualization is a problem solving strategy that can help students visualize a
problem through the use of physical objects. Students will play a more active
role in solving the problem by manipulating these objects.
The main advantage of using this strategy is the mobility of information in the
process of solving the problem. When students make a wrong step in the
process, they can retrace the step without erasing or canceling it.
The other advantage is that this strategy helps develop a better understanding
of the problem or solution through visual objects or images. In this way,
students will be better able to remember how to solve these types of problems.

5

4.

Some of the commonly used objects for this strategy are toothpicks, straws,
cards, strings, water, sand, pencils, paper, and dice.

assumptions will eliminate some possibilities and simplifies the word problems
by providing a boundary of values to work within.

Look for a Pattern

Example: Mrs. Jackson bought 100 pieces of candy for all the students in her
class. How many pieces of candy would each student receive if
there were 25 students in her class?

This strategy requires the use of observational and analytical skills. Students
have to observe the given data to find a pattern in order to solve the problem.
Math word problems that involve the use of this strategy usually have repeated
numbers or patterns.

In the above word problem, assume that each student received the same
number of pieces. This eliminates the possibilities that some students would
receive more than others due to good behaviour, better results, or any other
reason.

Example: Find the sum of all the numbers from 1 to 100.
Step 1: Simplify the problem.
			 Find the sum of 1, 2, 3, 4, 5, 6, 7, 8, 9, and 10.
Step 2: Look for a pattern.
			 1 + 10 = 11
			 4 + 7 = 11

2 + 9 = 11 		
5 + 6 = 11

8.

In problem solving, students often use representations in the solutions to
show their understanding of the problems. Using representations also allow
students to understand the mathematical concepts and relationships as well
as to manipulate the information presented in the problems. Examples of
representations are diagrams and lists or tables.

3 + 8 = 11

Step 3: Describe the pattern.
			 When finding the sum of 1 to 10, add the first and last numbers to get a
result of 11. Then, add the second and second last numbers to get the
same result. The pattern continues until all the numbers from 1 to 10
are added. There will be 5 pairs of such results. Since each addition
equals 11, the answer is then 5 × 11 = 55.
Step 4: Use the pattern to find the answer.
			 Since there are 5 pairs in the sum of 1 to 10, there should be (10 × 5 =
50 pairs) in the sum of 1 to 100.
			

Note that the addition for each pair is not equal to 11 now. The addition
for each pair is now (1 + 100 = 101).
50 × 101 = 5050

			
5.

The sum of all the numbers from 1 to 100 is 5,050.

Working Backward
The strategy of working backward applies only to a specific type of math word
problem. These word problems state the end result, and students are required
to find the total number. In order to solve these word problems, students have
to work backward by thinking through the correct sequence of events. The
strategy of working backward allows students to use their logical reasoning
and sequencing to find the answers.
Example: Sarah has a piece of ribbon. She cuts the ribbon into 4 equal parts.
Each part is then cut into 3 smaller equal parts. If the length of each
small part is 35 cm, how long is the piece of ribbon?
3 × 35 = 105 cm
4 × 105 = 420 cm
The piece of ribbon is 420 cm.

6.

The Before-After Concept
The Before-After concept lists all the relevant data before and after an event.
Students can then compare the differences and eventually solve the problems.
Usually, the Before-After concept and the mathematical model go hand in
hand to solve math word problems. Note that the Before-After concept can be
applied only to a certain type of math word problem, which trains students to
think sequentially.

Example: Kelly has 4 times as much money as Joey. After Kelly uses some
money to buy a tennis racquet, and Joey uses $30 to buy a pair of
pants, Kelly has twice as much money as Joey. If Joey has $98 in the
beginning,
		
(a) how much money does Kelly have in the end?
			
(b) how much money does Kelly spend on the tennis racquet?
			

Before

$98

?

$30
Joey
				
			
(a) $98 - $30 = $68
				
2 × $68 = $136
				
Kelly has $136 in the end.

			
(b) 4 × $98 = $392
				
$392 – $136 = $256
				
Kelly spends $256 on the tennis racquet.
Making Supposition
Making supposition is commonly known as “making an assumption.” Students
can use this strategy to solve certain types of math word problems. Making

6

A list or table can help students organize information that is useful for analysis.
After analyzing, students can then see a pattern, which can be used to solve
the problem.
9.

Guess and Check
One of the most important and effective problem-solving techniques is Guess
and Check. It is also known as Trial and Error. As the name suggests, students
have to guess the answer to a problem and check if that guess is correct. If the
guess is wrong, students will make another guess. This will continue until the
guess is correct.
It is beneficial to keep a record of all the guesses and checks in a table. In
addition, a Comments column can be included. This will enable students to
analyze their guess (if it is too high or too low) and improve on the next guess.
Be careful; this problem-solving technique can be tiresome without systematic
or logical guesses.
Example: Jessica had 15 coins. Some of them were 10-cent coins and the rest
were 5-cent coins. The total amount added up to $1.25. How many
coins of each kind were there?
Use the guess-and-check method.
Number of
10¢ Coins

Value

Number of
5¢ Coins

Value

Total
Number of
Coins

Total Value

7

7 × 10¢ = 70¢

8

8 × 5¢ = 40¢

7 + 8 = 15

70¢ + 40¢ = 110¢
= $1.10

8

8 × 10¢ = 80¢

7

7 × 5¢ = 35¢

8 + 7 = 15

80¢ + 35¢ = 115¢
= $1.15

10

10 × 10¢ =
100¢

5

5 × 5¢ = 25¢ 10 + 5 = 15

100¢ + 25¢ = 125¢
= $1.25

There were ten 10-cent coins and five 5-cent coins.
10. Restate the Problem
When solving challenging math problems, conventional methods may not be
workable. Instead, restating the problem will enable students to see some
challenging problems in a different light so that they can better understand
them.

How do students restate a math problem?
?

Kelly

7.

Diagrams allow students to consolidate or organize the information given in the
problems. By drawing a diagram, students can see the problem clearly and
solve it effectively.

The strategy of restating the problem is to “say” the problem in a different
and clearer way. However, students have to ensure that the main idea of the
problem is not altered.

Kelly
Joey
				
			
After

Representation of Problem

First, read and understand the problem. Gather the given facts and unknowns.
Note any condition(s) that have to be satisfied.
Next, restate the problem. Imagine narrating this problem to a friend. Present
the given facts, unknown(s), and condition(s). Students may want to write the
“revised” problem. Once the “revised” problem is analyzed, students should
be able to think of an appropriate strategy to solve it.
11. Simplify the Problem
One of the commonly used strategies in mathematical problem solving is
simplification of the problem. When a problem is simplified, it can be “broken
down” into two or more smaller parts. Students can then solve the parts
systematically to get to the final answer.

70 Must-Know Word Problems Level 3

