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The Massachusetts Department of Elementary and Secondary Education adopted revised frameworks for 
mathematics in March 2017.  Students who meet the standards outlined in the 2017 Massachusetts 
Framework for Mathematics are able to identify problems, represent problems, justify conclusions, and apply 
mathematics to practical situations.  They build a strong foundation for applying these understandings and 
skills to solve real world problems.  

The Cambridge Public Schools is committed to providing all students with experiences that create lifelong 
problem solvers, who can collaborate, adapt, and adjust to a diverse and an ever-changing society. We believe 
that students should engage with meaningful real-world problems everyday.  

To achieve mathematical understanding, students should 
be actively engaged in meaningful and rigorous 
mathematics. The Mathematics Curriculum Framework’s 
content standards and practice standards focus on 
developing students in the all of the following areas:  

● Conceptual understanding – make sense of the 
math, reason about and understand math 
concepts and ideas 

● Procedural skills – know mathematical facts, 
compute and do the math 

● Capacity – solve a wide range of problems in 
various contexts by reasoning, thinking, and 
applying the mathematics they have learned. 

When students are first introduced to a mathematical concept, they  explore and investigate the concept by 
using concrete objects, visual models, drawings, or representations to build their understanding. This serves to 
develop a strong understanding of number sense, decomposing and composing numbers, the relationship 
between addition and subtraction, and multiplication and division. Students reach fluency by building 
understanding of mathematical concepts and by building automaticity in the recall of basic computation facts. 
As students apply their mathematical knowledge and skills to solve real-world problems, they also gain an 
understanding of the importance of mathematics throughout their lives.  
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In grade 4, instructional time should focus on three critical areas:  

(1) developing understanding and fluency with multi-digit multiplication, and developing 
understanding of dividing to find quotients involving multi-digit dividends;  

(2) developing an understanding of fraction equivalence, addition and subtraction of fractions with 
like denominators, and multiplication of fractions by whole numbers;  

(3) understanding that geometric figures can be analyzed and classified based on their properties, 
such as having parallel sides, perpendicular sides, particular angle measures, and symmetry.  

 
(1) Students generalize their understanding of place value to 1,000,000, understanding the relative sizes of 

numbers in each place. They apply their understanding of models for multiplication (equal-sized groups, 
arrays, area models), place value, and properties of operations, in particular the distributive property, as they 
develop, discuss, and use efficient, accurate, and generalizable methods to compute products of multi-digit 
whole numbers. Depending on the numbers and the context, they select and accurately apply appropriate 
methods to estimate or mentally calculate products. They develop fluency with efficient procedures for 
multiplying whole numbers; understand and explain why the procedures work based on place value and 
properties of operations; and use them to solve problems. Students apply their understanding of models for 
division, place value, properties of operations, and the relationship of division to multiplication as they 
develop, discuss, and use efficient, accurate, and generalizable procedures to find quotients involving 
multi-digit dividends. They select and accurately apply appropriate methods to estimate and mentally 
calculate quotients, and interpret remainders based upon the context.  

 
(2) Students develop understanding of fraction equivalence and operations with fractions. They recognize that 

two different fractions can be equal (e.g., 15/9 = 5/3), and they develop methods for generating and 
recognizing equivalent fractions. Students extend previous understandings about how fractions are built 
from unit fractions, composing fractions from unit fractions, decomposing fractions into unit fractions, and 
using the meaning of fractions and the meaning of multiplication to multiply a fraction by a whole number.  

 
(3) Students describe, analyze, compare, and classify two-dimensional shapes. Through building, drawing, and 

analyzing two-dimensional shapes, students deepen their understanding of properties of two-dimensional 
objects and the use of them to solve problems involving symmetry.  
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Information from the PARCC Model Content Framework for Mathematics 
Grade 4 

 
The following are examples of Key Advances from Grade 3 to Grade 4  

● In grade 3, students studied multiplication in terms of equal groups, arrays and area. In grade 4, students 
extend their concept of multiplication to make multiplicative comparisons (4.OA.A.1).

1
 

● Students in grade 4 apply and extend their understanding of the meanings and properties of addition and 
subtraction of whole numbers to extend addition and subtraction to fractions (4.NF.B.3).

2
 

● Fraction equivalence is an important theme within the standards that begins in grade 3. In grade 4, 
students extend their understanding of fraction equivalence to the general case, a/b 

3
 = (n × a)/(n × b) 

(3.NF.A.3 → 4.NF.A.1).  They apply this understanding to compare fractions in the general case  
(3.NF.A.3d → 4.NF.A.2). 

● Students in grade 4 apply and extend their understanding of the meanings and properties of 
multiplication of whole numbers to multiply a fraction by a whole number (4.NF.B.4).  

● Students in grade 4 begin using the four operations to solve word problems involving measurement 
quantities such as liquid volume, mass and time (4.MD.A.2).  

● Students combine their understanding of the meanings and properties of multiplication and division with 
their understanding of base-ten units to begin to multiply and divide multi-digit numbers (4.NBT.B.5–6; 
this builds on work done in grade 3, 3.NBT.A.3).  

● Students generalize their previous understanding of place value for multi-digit whole numbers 
(4.NBT.A.1–3). This supports their work in multi-digit multiplication and division, carrying forward 
into grade 5, when students will extend place value to decimals.  

Fluency Expectation for Grade 4  
4.NBT.B.4 Students fluently add and subtract multi-digit whole numbers using the standard algorithm. 
 
Examples of Major Within-Grade Dependencies  

● Students’ work with decimals (4.NF.C.5–7) depends to some extent on concepts of fraction equivalence 
and elements of fraction arithmetic. Students express fractions with a denominator of 10 as an 
equivalent fraction with a denominator of 100; comparisons of decimals require that students use similar 
reasoning to comparisons with fractions.  

● Standard 4.MD.A.2 refers to using the four operations to solve word problems involving measurement 

     

1 In an additive comparison problem (grades 1–2), the underlying question is what amount would be added to one quantity to result in the 
other? In a multiplicative comparison problem, the underlying question is what factor would multiply one quantity to result in the other? 
2


 This work is limited to equal denominators in grade 4 to give students more time to build their understanding of fraction equivalence, 

before adding and subtracting unlike denominators in grade 5. 
3 Students who can generate equivalent fractions can also develop strategies for adding fractions with different denominators, but this is 
not a requirement in grade 4.
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quantities such as liquid volume, mass, time and so on. Some parts of this standard could be met earlier 
in the year (such as using whole-number multiplication to express measurements given in a larger unit 
in terms of a smaller unit — see also 4.MD.A.1), while others might be met only by the end of the year 
(such as word problems involving addition and subtraction of fractions or multiplication of a fraction by 
a whole number — see also 4.NF.B.3d and 4.NF.B.4c).  

● Standard 4.MD.C.7 refers to word problems involving unknown angle measures. Before this standard 
can be met, students must understand concepts of angle measure (4.MD.C.5) and, presumably, gain 
some experience measuring angles (4.MD.C.6). Before that can happen, students must have some 
familiarity with the geometric terms that are used to define angles as geometric shapes (4.G.A.1).  
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Standards for Mathematical Practice 
The 2017 framework continues to put emphasis on the Standards for Mathematical Practice. These standards 
complement the content standards so that students increasingly engage with the subject matter as they grow in 
mathematical maturity and expertise throughout the elementary, middle, and high school years. These standards 
are the same at all grades from Prekindergarten to 12th grade. These eight practices can be clustered into the 
following categories as shown in the chart below: 

Habits of 
Mind of a 
Productive 

Mathematical 
Thinker: 

MP.1: Make 
sense of 
problems and  
persevere in 
solving them. 
MP.6: Attend 
to precision. 

MP.2: 

MP.3: 

Reasoning and Explaining 
Reason abstractly and quantitatively. 
Construct viable arguments and critique the reasoning of others 

MP.4: 

MP.5: 

Modeling and 

Model with mathematics. 
Use appropriate tools strategically. 

Using Tools 

MP.7: 

MP.8: 

Look 

Look 

for 

for 

and 

and 

Seeing Structure and Generalizing 
make use of structure. 
express regularity in repeated reasoning. 

 
 

 
The Standards for Mathematical Practice in Grade 4 
The Pre-K – 12 Standards for Mathematical Practice describe varieties of expertise that mathematics educators 
at all levels should seek to develop in their students. The following lists examples of what the practice standards 
look like in Grade 4. 
 

Standards Explanations and Examples 

Students are expected to: In fourth grade, students know that doing mathematics involves 
1. Make sense of problems and solving problems and discussing how they solved them.  Students 
persevere in solving them. explain to themselves the meaning of a problem and look for ways to 

solve it. Fourth graders may use concrete objects or pictures to help 
them conceptualize and solve problems.   They may check their 
thinking by asking themselves, “Does this make sense?” They listen 
to the strategies of others and will try different approaches. They 
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often will use another method to check their answers. 

Students are expected to: Fourth graders should recognize that a number represents a specific 
2. Reason abstractly and quantity.  They connect the quantity to written symbols and create a 
quantitatively. logical representation of the problem at hand, considering both the 

appropriate units involved and the meaning of quantities.  They 
extend this understanding from whole numbers to their work with 
fractions and decimals.  Students write simple expressions that record 
calculations with numbers and represent or round numbers using 
place value concepts. 

Students are expected to: 
3. Construct viable arguments and 
critique the reasoning of others. 

In fourth grade, students may construct arguments using concrete 
referents such as objects, pictures, and drawings. They explain their 
thinking and make connections between models and equations.  They 
refine their mathematical communication skills as they participate in 
mathematical discussions involving questions like “How did you get 
that?” and “Why is that true?” They explain their thinking to others 
and respond to others’ thinking. 

Students are expected to: Students experiment with representing problem situations in multiple 
4. Model with mathematics.  ways, including numbers, words (mathematical language), drawing 

pictures, using objects, making a chart, list, or graph, creating  equations, etc. Students need opportunities to connect the different 
representations and explain the connections.  They should be able to 
use all of these representations as needed.  Fourth graders should 
evaluate their results in the context of the situation and reflect on 
whether the results make sense. 

Students are expected to: 
5. Use appropriate tools strategically.  

Fourth graders consider the available tools (including estimation) 
when solving a mathematical problem and decide when certain tools 
might be helpful.  For instance, they may use graph paper or a 
number line to represent and compare decimals and protractors to 
measure angles.  They use other measurement tools to understand the 
relative size of units within a system and express measurements given 
in larger units in terms of smaller units. 

Students are 
6. Attend to 

expected to: 
precision.  

As fourth graders develop their mathematical communication skills, 
they try to use clear and precise language in their discussions with 
others and in their own reasoning.  They are careful about specifying 
units of measure and state the meaning of the symbols they choose. 
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For instance, they use appropriate labels when creating a line plot. 

Students are expected to: In fourth grade, students look closely to discover a pattern or 
7. Look for and make use of structure.  For instance, students use properties of operations to 
structure.  explain calculations (partial products model).  They relate 

representations of counting problems such as tree diagrams and 
arrays to the multiplication principle of counting.  They generate 
number or shape patterns that follow a given rule. 

Students are expected to: Students in fourth grade should notice repetitive actions in 
8. Look for and express regularity in computation to make generalizations.  Students use models to explain 
repeated reasoning.  calculations and understand how algorithms work. They also use 

models to examine patterns and generate their own algorithms.  For 
example, students use visual fraction models to write equivalent 
fractions. 
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Organization of the Pre-Kindergarten to Grade 8 Content Standards in the 2017 framework
The Pre-Kindergarten through Grade 8 content standards are organized by grade level. Within each grade level, 
standards are grouped first by domain, and then are further subdivided into clusters of related standards.  

● Standards define what students should understand and be able to do.  
● Clusters are groups of related standards. Note that standards from different clusters may sometimes be 

closely related, because mathematics is a connected subject.  
● Domains are larger groups of related standards. Standards from different domains may sometimes be 

closely related.  
 
The table below shows which domains are addressed at each grade level from Prekindergarten through Grade 8. 
When the domain ends, it is expected that students will show mastery of that content by the end of that grade 
(i.e., Students should mastery in Counting and Cardinality by the end of Kindergarten). 

 


 

 
Progression of Pre-K - 8 Domains 
 

Domain 
 

Grade Level 
PK K 1 2 3 4 5 6 7 8 

Counting and Cardinality           
Operations and Algebraic Thinking           
Operations and Algebraic Thinking           
Number and Operations – Fractions           
The Number System           
Ratios and Proportional Relationships          
Expressions and Equations         
Functions           
Measurement and Data           

Geometry           

Statistics and Probability           
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Standards Identifiers/Coding  
Each standard has a unique identifier that consists of the grade level, (PK, K, 1, 2, 3, 4, 5, 6, 7, or 8), the domain 
code, and the standard number, as shown in the example below. The standard below is identified as 1.G.A.1, 
identifying it as a grade 1 standard in the Geometry Domain, and as the first standard in that domain. Standard 
1.G.A.1 is the first standard in his cluster of standards. 
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Unit 1: Chapters 1 and 2 
September 5 - October 12 

 
Assessments: 

 FAST Screener - aMath 9/5 - 10/20 
  Unit 1 Common Assessment by 10/12 (Optional) 

 
Data Meeting/Reteach/Extend- 10/13 - 10/19 

 
Chapter 1: Place Value of Whole Numbers 

September 5 - September 25 (14 days) 
 
Chapter Notes: 
● Chapter 1 is a critical chapter. The chapter focuses on quantities to 100,000, but CCSS expects 

understanding to 1,000,000, which should be added.  
● Note that students are expected to be proficient in renaming numbers (1200 is 12 hundreds or 120 tens). 
● Students use place value chips instead of base ten proportional materials. These are more abstract. This 

doesn’t mean that you can’t use them with a student that is struggling.  
● Expanded notation and comparing are emphasized with the place value models and charts. 
● 4.NBT.B.4 expects that students in grade 4 develop fluency with the standard algorithm.  Students, 

however, should continue to use a variety of strategies to add and subtract.  They should be able to to choose 
efficient strategies based on the numbers in any given problem. 

● This chapter focuses on the US Algorithm. Part of the work is to determine when to use the standard 
algorithm.  The “Learn” in Lesson 1.3 (Subtract 5-digit Numbers Across Zeroes) should be omitted as it is 
an inefficient strategy with these numbers.  Better strategies for subtracting across zeroes would include 
Adding Up or Subtract One.  For example, 5000 - 3,748 can be changed to 4,999.  Then subtract 3,748 from 
4,999: 1,251.  Then add the 1 back in.  The answer is 1,252.  A variation of this would be to subtract 1 from 
both 5,000 and 3,748. 

● PRE-TEST is paramount in assessing whether the unit will take all 14 days given students prior experience. 
See the Teacher Resources for Chapter 1 in Assessment Guide. 

 
Standards: 
4.OA.B.5 Generate a number or shape pattern that follows a given rule. Identify apparent features of the pattern 

that were not explicit in the rule itself.  For example, given the rule “Add 3” and the starting number 
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1, generate terms in the resulting sequence and observe that the terms appear to alternate between 
odd and even numbers. Explain informally why the numbers will continue to alternate in this way. 

Scope of standard: 
● Patterns involving numbers or symbols either repeat or grow. Students need multiple opportunities 

creating and extending number and shape patterns. Numerical patterns allow students to reinforce facts 
and develop fluency with operations.  

● Patterns and rules are related. A pattern is a sequence that repeats the same process over and over. A 
rule dictates what that process will look like. Students investigate different patterns to find rules, 
identify features in the patterns, and justify the reason for those features.  

● After students have identified rules and features from patterns, they need to generate a numerical or 
shape pattern from a given rule. 

Notes 
● Additional instruction is required to fully meet this standard. Some resources are available at the 

following link: 
https://hcpss.instructure.com/courses/107/pages/4-dot-oa-dot-5-about-the-math-learning-targets-and-rig
or.  Also check the transition guide for when this shows up in grades 2 and 3. 

 
4.NBT.A.1 Recognize that in a multi-digit whole number, a digit in one place represents ten times what it 

represents in the place to its right. For example, recognize that 700 ÷ 70 = 10 by applying concepts of 
place value and division. 

Scope of standard: 
● This standard calls for students to extend their understanding of place value related to multiplying and 

dividing by multiples of 10. In this standard, students should reason about the magnitude of digits in a 
number. Students should be given opportunities to reason and analyze the relationships of numbers that 
they are working with. 

 
4.NBT.A.2 Read and write multi-digit whole numbers using base-ten numerals, number names, and expanded 

form. Compare two multi-digit numbers based on meanings of the digits in each place, using  
>, =, and < symbols to record the results of comparisons. 

Scope of standard: 
● This standard refers to various ways to write numbers. Students should have flexibility with the different 

number forms. Traditional expanded form is 285 = 200 + 80 + 5. Written form is two hundred 
eighty-five. However, students should have opportunities to explore the idea that 285 could also be 28 
tens plus 5 ones or 1 hundred, 18 tens, and 5 ones.  

● Students should also be able to compare two multi-digit whole numbers using appropriate symbols. 
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4.NBT.B.4 Fluently add and subtract multi-digit whole numbers using the standard algorithm. (This standard is 

also found in chapters 2 & 8) 
Scope of standard: 

● Students build on their understanding of addition and subtraction, their use of place value and their 
flexibility with multiple strategies to make sense of the standard algorithm. They continue to use place 
value in describing and justifying the processes they use to add and subtract. 

● This standard refers to fluency, which means accuracy, efficiency (using a reasonable amount of steps 
and time), and flexibility (using a variety strategies such as the distributive property). This is the first 
grade level in which students are expected to be proficient at using the standard algorithm to add and 
subtract. However, other previously learned strategies are still appropriate for students to use. 

● When students begin using the standard algorithm their explanation may be quite lengthy. After much 
practice with using place value to justify their steps, they will develop fluency with the algorithm. 

● Students should be able to explain why the algorithm works. 
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Chapter 2: Estimation and Number Theory 

September 27 - October 12 (12 days) 
 
Chapter Notes: 
● In Chapter 2, students address estimation and finding factor pairs, as well as recognizing prime and 

composite numbers.  
● If students are still weak on multiplication facts, use simpler products to get at these ideas.  
● While LCM is not essential yet, this can be introduced at this point even if not all students master it. 

Therefore, lesson 2.3 could be consolidated into one day. 
● Estimation should be practiced all year. Front-end estimation is introduced as just another way to estimate, 

which can be useful when numbers are large.  See Scope of standard below for additional guidance. 
● Students new to MIF may need to spend extra time mastering number bonds because the mental math 

strategies taught in this chapter rely on composing and decomposing numbers see MIF grade 2 chapter 10 
and grade 3 lessons 2.1-2.3.  

● Students should use a 12 x 12 multiplication chart to help identify all the factor pairs through 100 and to 
identify which numbers on a 100 chart are prime or composite. Students could also identify patterns within 
the multiplication chart. For students whom may need support look at chapter 6 in Grade 3, lesson 6.1  This 
is the only time this standard is taught.  

 
Standards: 
4.OA.A.3Solve multi-step word problems posed with whole numbers and having whole-number answers using 

the four operations, including problems in which remainders must be interpreted. Represent these 
problems using equations with a letter standing for the unknown quantity. Assess the reasonableness 
of answers using mental computation and estimation strategies including rounding. (This standard is 
also found in Chapters 3, 6, 8, 11 and 12) 

Scope of standard: 
● The focus in this standard is to have students use and discuss various strategies. It refers to estimation 

strategies, including using compatible numbers (numbers that sum to 10 or 100) or rounding. At this 
point problems should be structured so that all acceptable estimation strategies will arrive at a 
reasonable answer. However, students will eventually need to be exact given specific problems. 
Students need many opportunities solving multi-step story problems using all four operations.  

● Estimation strategies include identifying when estimation is appropriate, determining the level of 
accuracy needed, selecting the appropriate method of estimation, and verifying solutions or determining 
the reasonableness of situations using various estimation strategies. Strategies include  

o front-end estimation, 
o rounding, 
o using friendly or compatible numbers such as factors, and  
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o using benchmark numbers that are easy to compute. 
 
4.OA.B.4 Find all factor pairs for a whole number in the range 1–100.  Recognize that a whole number is a 

multiple of each of its factors. Determine whether a given whole number in the range 1–100 is a 
multiple of a given one-digit number. Determine whether a given whole number in the range 1–100 is 
prime or composite. 

Scope of standard: 
● Students should understand the process of finding factor pairs so they can do this for any number from 1 

to 100, and not just those within the basic multiplication facts. 
 

● Multiples can be thought of as the result of skip counting by each of the factors. When skip counting, 
students should be able to identify the number of factors counted e.g., 5, 10, 15, 20 (there are 4 fives  
in 20). 

 
 
4.NBT.A.3 Use place value understanding to round multi-digit whole numbers to any place. 
Scope of standard: 

● This standard refers to place value understanding, which extends beyond an algorithm or procedure for 
rounding. The expectation is that students have a deep understanding of place value and number sense 
and can explain and reason about the answers they get when they round. Students should have numerous 
experiences using a number line and a hundreds chart as tools to support their work with rounding. (This 
is the last time you will see this standard.) 

 
Notes 

● Additional Instruction is required to meet this standard and can be found in Grade 3 Math in Focus in 
Chapter 2. See the transition guide. 

 
4.NBT.B.4 Fluently add and subtract multi-digit whole numbers using the standard algorithm.  
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Unit 2: Chapter 3 
October 20 - November 21 

 
Assessments:  

Unit 2 Common Assessment by 11/21 (Optional) 
Common Interim Assessment by 12/22 

 
Data Meeting/Reteach/Extend- 11/22 - 11/30 

 
Chapter 3: Whole Number Multiplication and Division

October 24 - November 21  (22 days) 
 
Chapter Notes: 
● Emphasis for Chapter 3 is on building from concrete and pictorial, and connecting this to how we notate it 

symbolically. As a result, students should be working with base ten blocks, place value chips, and place 
value charts.  

● While Lesson 3.1 has only two examples at the concrete level, please include more. Similarly with division 
in Lesson 3.3. 

● Students new to MIF will need to spend time multiplying without regrouping in chapter 7 of grade 3 lessons 
7.2 & 7.3.  

● Note that the 4th grade standards for multiplication and division do NOT include the standard algorithms for 
either.  The standard algorithm for multiplication is a 5th grade standard; the standard algorithm for division 
is a 6th grade standard.  

● Fourth grade students are expected to be able to solve multi-digit multiplication and division problems 
“using strategies based on place value and the properties of operations and/or the relationship between 
multiplication and division.”  They are expected to be able to “Illustrate and explain the calculation by using 
equations, rectangular arrays, and/or area models.”  Both Partial Products for multiplication and Partial 
Quotients for division are strategies based on an understanding of place value. 

● Students new to MIF may also need to review or be introduced to content from chapter 8 in grade 3 because  
grade 4 standards expect that students can divide a 2-digit number by a 1-digit number with or without a 
remainder. 
 

Standards: 
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4.OA.A.1 Interpret a multiplication equation as a comparison, e.g., interpret 35 = 5 × 7 as a statement that 35 is 

5 times as many as 7 and 7 times as many as 5. Represent verbal statements of multiplicative 
comparisons as multiplication equations. (This is the only time you’ll see this standard). 

Scope of standard: 
● A multiplicative comparison is a situation where one quantity is multiplied by a specified number to get 

another quantity (e.g., “a is n times as much as b”). Students should be able to identify and verbalize 
which quantity is being multiplied and which number tells how many times. 

● In order to recognize a multiplicative comparison students should make comparisons to additive 
comparisons using visual models. Students should also be encouraged to create visual models of 
multiplicative comparisons. See lesson 6.5 in grade 3.  

Notes: 
● Use grade 3 chapter 9 lessons 9.1 & 9.3 to introduce students to bar modeling with multiplication. 

Use 9.2 & 9.4 for enrichment. 
 
4.OA.A.2Multiply or divide to solve word problems involving multiplicative comparison, e.g., by using 

drawings and equations with a symbol for the unknown number to represent the problem, 
distinguishing multiplicative comparison from additive comparison. (This standard shows up again in 
chapter 6). 

Scope of standard: 
● Students need many opportunities to solve contextual problems. 
● See Table 1 at the end of this guide for Common multiplication and division situations. 
● When distinguishing multiplicative comparison from additive comparison, students should note that 

o additive comparisons focus on the difference between two quantities (e.g., Deb has 3 apples and 
Karen has 5 apples. How many more apples does Karen have?). A simple way to remember this 
is, “How many more?”  

o multiplicative comparisons focus on comparing two quantities by showing that one quantity is a 
specified number of times larger or smaller than the other (e.g., Deb ran 3 miles. Karen ran 5 
times as many miles as Deb. How many miles did Karen run?). A simple way to remember this 
is “How many times as much?” or “How many times as many?”  

 
4.OA.A.3Solve multi-step word problems posed with whole numbers and having whole-number answers using 

the four operations, including problems in which remainders must be interpreted. Represent these 
problems using equations with a letter standing for the unknown quantity. Assess the reasonableness 
of answers using mental computation and estimation strategies including rounding. (This standard 
shows up again in chapters 6, 11 & 12). 

 


  

 

 

4.NBT.A.3Use place value understanding to round multi-digit whole numbers to any place. 
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Scope of standard: 

● This standard refers to place value understanding, which extends beyond an algorithm or procedure for 
rounding. The expectation is that students have a deep understanding of place value and number sense 
and can explain and reason about the answers they get when they round. Students should have numerous 
experiences using a number line and a hundreds chart as tools to support their work with rounding. (This 
standard shows up again in chapter 7). 

 
 
4.NBT.B.5 Multiply a whole number of up to four digits by a one-digit whole number, and multiply two 

two-digit numbers, using strategies based on place value and the properties of operations. Illustrate 
and explain the calculation by using equations, rectangular arrays, and/or area models. (This standard 
shows up again in chapter 7). 

4.OA.A.3a Know multiplication facts and related division facts through 12 × 12. 
Scope of standard: 

● Students who develop flexibility in breaking numbers apart have a better understanding of the 
importance of place value and the distributive property in multi-digit multiplication.  

● Students can use base ten blocks, area models, partitioning, compensation strategies, etc. when 
multiplying whole numbers and use words and diagrams to explain their thinking.  

● Students can use the terms factor and product when communicating their reasoning. Multiple strategies 
enable students to develop fluency with multiplication and transfer that understanding to division.  

● The use of the standard algorithm for multiplication is an expectation in the 5th grade.  
 
4.NBT.B.6 Find whole-number quotients and remainders with up to four-digit dividends and one-digit divisors, 

using strategies based on place value, the properties of operations, and/or the relationship between 
multiplication and division. Illustrate and explain the calculation by using equations, rectangular 
arrays, and/or area models. (This standard shows up again in chapter 7). 

Scope of standard: 
● In fourth grade, students build on their third grade work with division within 100. Students need 

opportunities to develop their understandings by using problems in and out of context. 
● This standard calls for students to explore division through various strategies. 
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Unit 3: Chapters 6 and 7 
December 1 - January 31 

 
Assessments: 

Common Interim Assessment by 12/22 
 FAST Screener - aMath 1/2 - 1/26 

   Unit 3 Common Assessment by 1/31(Optional) 
 

Data Meeting/Reteach/Extend- 2/1 - 2/7 

 
Chapter 6: Fractions  

Chapters 4 and 5 cover content that is not in 4th grade. As a result, omit these chapters and 
continue instruction with Chapter 6. 
December 1 - January 10  (23 days) 

 
Chapter Notes: 
● Students should begin the unit with chapters 14.2-14.6 from grade 3 MIF to fully meet 4th grade standards. 
● Note this chapter exceeds the MA Framework in that it focuses on adding and subtracting fractions with 

unlike denominators; this is a grade 5 standard.  When assigning pages from this chapter, consider this. 
Some students may be ready to exceed the standard, and if they can do so with understanding, they should 
be supported.  Other pages may need to be modified to more accurately reflect the grade 4 standard that 
focuses on adding and subtracting fractions with like denominators. 

● Adding and subtracting unlike fractions is not a 4th grade standard.  
 
Standards: 
4.NF.A.1 Explain why a fraction a/b is equivalent to a fraction (n × a)/(n × b) by using visual fraction models, 

with attention to how the number and size of the parts differ even though the two fractions themselves 
are the same size. Use this principle to recognize and generate equivalent fractions. 

Scope of standard: 
● This standard extends the work in 3rd grade by using additional denominators (5, 10, 12, and 100).  

Grade 3 expectations are limited to fractions with denominators of 2, 3, 4, 6, and 8.  Note the MIF 
materials include fractions with denominators beyond those specified in the standards.  Take this into 
consideration when assigning workbook pages. 
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● This standard addresses equivalent fractions by examining the idea that equivalent fractions can be 
created by multiplying both the numerator and denominator by the same number or by dividing a shaded 
region into various parts. 

● CCSS does not specifically refer to finding simplest form. Therefore it’s not a requirement, but 
could be interpreted as dividing by a common factor. 

 
4.NF.A.2 Compare two fractions with different numerators and different denominators, e.g., by creating 

common denominators or numerators or by comparing to a benchmark fraction such as 1/2. Recognize 
that comparisons are valid only when the two fractions refer to the same whole. Record the results of 
comparisons with symbols >, =, or <, and justify the conclusions, e.g., by using a visual fraction 
model. 

Scope of standard: 
● Benchmark fractions include common fractions between 0 and 1 such as halves, thirds, fourths, fifths, 

sixths, eighths, tenths, twelfths, and hundredths. 
● Fractions can be compared using benchmarks, common denominators, or common numerators.  

 
4.NF.B.3 Understand a fraction a/b with a > 1 as a sum of fractions 1/b. 

4.NF.B.3a Understand addition and subtraction of fractions as joining and separating parts referring to 
the same whole. 

4.NF.B.3b Decompose a fraction into a sum of fractions with the same denominator in more than one 
way, recording each decomposition by an equation. Justify decompositions, e.g., by using a 
visual fraction model.   Examples: 3/8 = 1/8 + 1/8 + 1/8; 3/8 = 1/8 + 2/8;  
2 1/8 = 1 + 1 + 1/8 = 8/8 + 8/8 + 1/8. 

4.NF.B.3c Add and subtract mixed numbers with like denominators, e.g., by replacing each mixed 
number with an equivalent fraction, and/or by using properties of operations and the 
relationship between addition and subtraction. 

4.NF.B.3d Solve word problems involving addition and subtraction of fractions referring to the same 
whole and having like denominators, e.g., by using visual fraction models and equations to 
represent the problem. 

Scope of standard: 
● A fraction with a numerator of one is called a unit fraction. When students investigate fractions other 

than unit fractions, such as 2/3, they should be able to decompose the non-unit fraction into a 
combination of several unit fractions (i.e. 2/3 = 1/3 + 1/3). Being able to visualize this decomposition 
into unit fractions helps students when adding or subtracting fractions.  

● Mixed numbers are introduced for the first time in 4th Grade. Students need multiple opportunities to 
work with mixed numbers and be able to decompose them in more than one way. Students may use 
visual models to help develop this understanding. 

   





 

Cambridge Public Schools                Page 19    2017 - 2018 

 

https://hcpss.instructure.com/courses/107/pages/4-dot-nf-dot-2-about-the-math-learning-targets-and-rigor
https://hcpss.instructure.com/courses/107/pages/4-dot-nf-dot-3-about-the-math-learning-targets-and-rigor
https://hcpss.instructure.com/courses/107/pages/4-dot-nf-dot-3-about-the-math-learning-targets-and-rigor
https://hcpss.instructure.com/courses/107/pages/4-dot-nf-dot-3-about-the-math-learning-targets-and-rigor
https://hcpss.instructure.com/courses/107/pages/4-dot-nf-dot-3-about-the-math-learning-targets-and-rigor
https://hcpss.instructure.com/courses/107/pages/4-dot-nf-dot-3-about-the-math-learning-targets-and-rigor


Cambridge Public Schools 
Grade 4 Mathematics Curriculum Map 

MATH IN FOCUS 2017 - 2018 
 

● Students should have ample experiences of adding and subtracting mixed numbers where they work 
with mixed numbers or convert mixed numbers into improper fractions.  

 
4.NF.B.4  Apply and extend previous understandings of multiplication to multiply a fraction by a whole 

number. 
4.NF.B.4a Understand a fraction a/b as a multiple of 1/b. For example, use a visual fraction model to 

represent 5/4 as the product 5 × (1/ ), recording the conclusion by the equation  
5

   
/  = 5 × (1/

4
). 

 
4 4

4.NF.B.4b Understand a multiple of a/b as a multiple of 1/b, and use this understanding to multiply a 
fraction by a whole number. For example, use a visual fraction model to express 3 × (2/5) as 6 
× (1/5), recognizing this product as 6/5. (In general, n × (a/ ) = (n × a)/ .) 


   b  b
4.NF.B.4c Solve word problems involving multiplication of a fraction by a whole number, e.g., by using 

visual fraction models and equations to represent the problem. For example, if each person at 
a party will eat 3/8 of a pound of roast beef, and there will be 5 people at the party, how many 
pounds of roast beef will be needed? Between what two whole numbers does your answer lie? 

 
Scope of standard: 

● This standard builds on students’ work of adding fractions and extending that work into multiplication, 
understanding multiplication as repeated addition.  

● Students are expected to use and create visual fraction models to multiply a whole number by a fraction. 
Contexts involving a whole number times a fraction lend themselves to modeling and examining 
patterns. 

 
4.MD.B.4Make a line plot to display a data set of measurements in fractions of a unit (1/2, 1/4, 1/8). Solve 

problems involving addition and subtraction of fractions by using information presented in line plots. 
For example, from a line plot find and interpret the difference in length between the longest and 
shortest specimens in an insect collection. 

Scope of standard: 
● This standard provides a context for students to work with fractions by measuring objects to an eighth of 

an inch. Students are making a line plot of this data and then adding and subtracting fractions based on 
data in the line plot. 
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Chapter 7: Decimals 

January 11 – January 31 (14 days) 
 
Chapter Notes: 
● This is another critical chapter. Assigning values to unlabeled marks on the number lines can be a challenge. 

Use place value chips, decimal place value charts and base ten blocks within this chapter, again moving 
from concrete to pictorial to abstract. Students’ prior experience with decimals includes only lessons on 
money. Therefore it will be crucial to make connections to place value understanding. 

 
Standards: 
 
4.NF.B.3 Understand a fraction a/b with a > 1 as a sum of fractions 1/b. 

4.NF.3a Understand addition and subtraction of fractions as joining and separating parts referring to 
the same whole. 

 
4.NF.C.5 Express a fraction with denominator 10 as an equivalent fraction with denominator 100, and use this 

technique to add two fractions with respective denominators 10 and 100. For example, express 3/10 as 
30/100, and add 3/10 + 4/100 = 34/100. (Students who can generate equivalent fractions can develop 
strategies for adding fractions with unlike denominators in general; but addition and subtraction with 
unlike denominators in general is not a requirement of this grade.) 

Scope of standard: 
● Students can use base ten blocks, graph paper, and other place value models to explore the relationship 

between fractions with denominators of 10 and denominators of 100. Students may represent 3/10 with 
3 longs and may also write the fraction as 30/100 with the whole in this case being the flat (the flat 
represents one hundred units with each unit equal to one hundredth). This work in fourth grade lays the 
foundation for performing operations with decimal numbers in fifth grade. 

 
4.NF.C.6 Use decimal notation for fractions with denominators 10 or 100. For example, rewrite 0.62 as 62/100; 

describe a length as 0.62 meters; locate 0.62 on a number line diagram. 
Scope of standard: 

● Decimals are introduced for the first time. Students should have ample opportunities to explore and 
reason about the idea that a number can be represented as both a fraction and a decimal. 

● Students make connections between fractions with denominators of 10 and 100 and place value chart. 
 
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 a visual model. 
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Scope of standard: 

● Students should reason that comparisons are only valid when they refer to the same whole. Visual 
models include area models, decimal grids, decimal circles, number lines, and meter sticks. 

● 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. When the wholes are the same, the decimals or 
fractions can be compared. 
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Unit 4: Chapters 9, 10, 11 and 14 
February 8 - April 6 

 
Assessments: Common Cumulative Interim Assessments by 3/30  

                Unit 4 Common Assessment by 4/6 (Optional) 
 

Data Meeting/Reteach/Extend- 4/9- 4/13 
 

 
Chapter 9: Angles 

Chapter 8 covers content that is not in 4th grade. As a result, omit this chapter and continue 
instruction with Chapter 9.  
February 8 - February 28 (10 days) 

 
Chapter Notes: 
● For this chapter, students will need additional practice measuring angles with protractors. Emphasize that an 

angle is 1/360 of a circle. 
 
Standards: 
4.MD.C.5 Recognize angles as geometric shapes that are formed wherever two rays share a common endpoint, 

and understand concepts of angle measurement: 
4.MD.C.5a  An angle is measured with reference to a circle with its center at the common endpoint of the 

rays, by considering the fraction of the circular arc between the points where the two rays 
intersect the circle. An angle that turns through 1/360 of a circle is called a “one-degree angle,” 
and can be used to measure angles. 

4.MD.C.5b An angle that turns through n one-degree angles is said to have an angle measure of n degrees. 
 
Scope of standard: 

● This standard brings up a connection between angles and circular measurement (360 degrees). 
● This standard calls for students to explore an angle as a series of “one-degree turns.”  
● The diagram to the right will help students understand that an angle measurement is not  

related to an area since the area between the 2 rays is different for both circles  
yet the angle measure is the same. 
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4.MD.C.6 Measure angles in whole-number degrees using a protractor. Sketch angles of specified measure. 
 
Scope of standard: 

● Before students begin measuring angles with protractors, they need to have some experiences with 
benchmark angles. They transfer their understanding that a 360º rotation about a point makes a complete 
circle to recognize and sketch angles that measure approximately 90º and 180º. They extend this 
understanding and recognize and sketch angles that measure approximately 45º and 30º. They use 
appropriate terminology (acute, right, and obtuse) to describe angles and rays (perpendicular). 

 
4.MD.C.7 Recognize angle measure as additive. When an angle is decomposed into non-overlapping parts, the 

angle measure of the whole is the sum f the angle measures of the parts. Solve addition and 
subtraction problems to find unknown angles on a diagram in real world and mathematical problems, 
e.g., by using an equation with a symbol for the unknown angle measure. 

 
Scope of standard: 

● This standard addresses the idea of decomposing (breaking apart) an angle into smaller parts. 
 
4.G.A.1 Draw points, lines, line segments, rays, angles (right, acute, obtuse), and perpendicular and parallel 

lines. Identify these in two-dimensional figures.  
 
Scope of standard: 

● This standard asks students to draw two-dimensional geometric objects and to also identify them in 
two-dimensional figures. This is the first time that students are exposed to rays, angles, and 
perpendicular and parallel lines. 

● Examples of points, line segments, lines, angles, parallelism, and perpendicularity can be seen daily. 
Students do not easily identify lines and rays because they are more abstract. 

  

Cambridge Public Schools                Page 24    2017 - 2018 

 

https://hcpss.instructure.com/courses/107/pages/4-dot-md-dot-6-about-the-math-learning-targets-and-rigor
https://hcpss.instructure.com/courses/107/pages/4-dot-md-dot-7-about-the-math-learning-targets-and-rigor
https://hcpss.instructure.com/courses/107/pages/4-dot-g-1-about-the-math-learning-targets-and-rigor


Cambridge Public Schools 
Grade 4 Mathematics Curriculum Map 

MATH IN FOCUS 2017 - 2018 
 
Chapter 10: Parallel and Perpendicular Lines 

March 1 - March 14 (10 days) 
 
Chapter Notes: 
● This chapter calls on students to draw and recognize parallel and perpendicular lines (4.G.1).  
 
Standards: 
4.G.A.1 Draw points, lines, line segments, rays, angles (right, acute, obtuse), and perpendicular and parallel 

lines. Identify these in two-dimensional figures.  
 
4.G.A.2 Classify two-dimensional figures based on the presence or absence of parallel or perpendicular lines, 

or the presence or absence of angles of a specified size. Recognize right triangles as a category, and 
identify right triangles.  (see example below). 

Scope of standard: 
● Two-dimensional figures may be classified using different characteristics such as, parallel or 

perpendicular lines or by angle measurement.  
o Parallel or Perpendicular Lines:  Students should become familiar with the concept of parallel 

and perpendicular lines.  
o Angle Measurement:  This expectation is closely connected to 4.MD.5, 4.MD.6, and 4.G.1. 

Students’ experiences with drawing and identifying right, acute, and obtuse angles support them 
in classifying two-dimensional figures based on specified angle measurements. They use the 
benchmark angles of 90°, 180°, and 360° to approximate the measurement of angles.  
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Chapter 11: Squares and Rectangles  
Chapter 14:  Symmetry (lesson 14.1) 

March 15 - April 6  (16 days) 
 
Chapter Notes: 
● CCSS calls on students to classify shapes by properties of their lines and angles. In this chapter, students 

work with squares and rectangles, and find unknown angle and side measures of squares and rectangles to 
develop their logical thinking.  

● CCSS includes triangles in this discussion, so add examples of these into your instruction.  
● Properties of parallelograms, rhombi, trapezoids, and kites are NOT included in this chapter, but students 

should know the defining attributes of these polygons. 
 
Standards: 
4.MD.C.7 Recognize angle measure as additive. When an angle is decomposed into non-overlapping parts, the 

angle measure of the whole is the sum f the angle measures of the parts. Solve addition and 
subtraction problems to find unknown angles on a diagram in real world and mathematical problems, 
e.g., by using an equation with a symbol for the unknown angle measure. 

 
4.G.A.2 Classify two-dimensional figures based on the presence or absence of parallel or perpendicular lines, 

or the presence or absence of angles of a specified size. Recognize right triangles as a category, and 
identify right triangles. 

 

Cambridge Public Schools                Page 26    2017 - 2018 

 

https://hcpss.instructure.com/courses/107/pages/4-dot-md-dot-7-about-the-math-learning-targets-and-rigor
https://hcpss.instructure.com/courses/107/pages/4-dot-g-2-about-the-math-learning-targets-and-rigor


Cambridge Public Schools 
Grade 4 Mathematics Curriculum Map 

MATH IN FOCUS 2017 - 2018 
 

4.G.A.3 Recognize a line of symmetry for a two-dimensional figure as a line across the figure such 
that the figure can be folded along the line into matching parts. Identify line-symmetric figures and 
draw lines of symmetry. 

Scope of standard: 
Students need experiences with figures that are symmetrical and non-symmetrical. Figures include both regular 
and non-regular polygons. Folding cut-out figures will help students determine whether a figure has one or more 
lines of symmetry.  
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Chapters 12 and 13 
April 23 - June 5 

 
Assessments:  

FAST Screener - aMath 5/21 - 6/8 
  

Reteach/Extend- 6/6 - 6/12 

 
Chapter 13: Area and Perimeter 

April 23 - May 17 (19 days) 
 
Chapter Notes:  

● In grade 3 students understand concepts of area and relate it to multiplication and to addition. They 
also recognize perimter as an atribute of plane figures and distinguish between linear and area 
measures. In grade 4, students will build on these understandings to apply the area and perimeter 
forumulas for rectangles.  

 
Standards: 
 
4.MD.A.3 Apply the area and perimeter formulas for rectangles in real world and mathematical problems. For 

example, find the width of a rectangular room given the area of the flooring and the length, by 
viewing the area formula as a multiplication equation with an unknown factor. 

Scope of standard: 
● Students developed understanding of area and perimeter in 3rd grade by using visual models. 
● While students are expected to use formulas to calculate area and perimeter of rectangles, they need to 

understand and be able to communicate their understanding of why the formulas work.  
● The formula for area is l × w and the answer will always be in square units. The formula for perimeter 

can be 2l + 2w or 2(l + w) and the answer will be in linear units. 
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Chapter 12: Conversions of Measurement 

May 18 - June 5 (12 days) 
 

Chapter Notes: 
● Students new to MIF in Grade 4 may need supplemental work with measurement unit vocabulary and 

understanding relative size of measurement units.  Use Chapter 15 and Chapter 16 from Grade 3, as 
needed, to teach these concepts. 

 
Standards: 

 
4.MD.A.1 Know relative sizes of measurement units within one system of units including km, m, cm; kg, g; lb, 

oz.; l, ml; hr, min, sec. Within a single system of measurement, express measurements in a larger unit 
in terms of a smaller unit. Record measurement equivalents in a two- column table. For example, 
know that 1 ft is 12 times as long as 1 in. Express the length of a 4 ft snake as 48 in. Generate a 
conversion table for feet and inches listing the number pairs (1, 12), (2, 24), (3, 36), … 

 
4.MD.A.2  Use the four operations to solve word problems involving distances, intervals of time, liquid 

volumes, masses of objects, and money, including problems involving simple fractions or decimals, 
and problems that require expressing measurements given in a larger unit in terms of a smaller unit. 
Represent measurement quantities using diagrams such as number line diagrams that feature a 
measurement scale. 
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TABLE 1. Common multiplication and division situations.

4 
 

Group Size Unknown Number of Groups Unknown 

 Unknown 
3 × 6 

Product 
= ? 

(“How many in each group?” 
Division) 

(“How many groups?” 
Division) 

3 × ? = 18 and 18 ÷ 3 = ? ? × 6 = 18 and 18 ÷ 6 = ? 

Equal 
Groups 

There are 3 bags with 6 
plums in each bag. How 
many plums are there in all?  
Measurement example:  
You need 3 lengths of string, 
each 6 inches long. How 
much string will you need 
altogether?  

If 18 plums are shared equally 
into 3 bags, then how many 
plums will be in each bag?  
Measurement example:  
You have 18 inches of string, 
which you will cut into 3 equal 
pieces. How long will each 
piece of string be?  

If 18 plums are to be packed 6 
to a bag, then how many bags 
are needed?  
Measurement example:  
You have 18 inches of string, 
which you will cut into pieces 
that are 6 inches long. How 
many pieces of string will you 
have?  

5
Arrays , 

6
Area  

There are 3 rows of apples 
with 6 apples in each row. 
How many apples are there?  
Area example:  
What is the area of a 3 cm by 
6 cm rectangle?  

If 18 apples are arranged into 3 
equal rows, how many apples 
will be in each row?  
Area example:  
A rectangle has area 18 square 
centimeters. If one side is 3 cm 
long, how long is a side next to 
it?  

If 18 apples are arranged into 
equal rows of 6 apples, how 
many rows will there be?  
Area example: 
A rectangle has area 18 square 
centimeters. If one side is 6 cm 
long, how long is a side next to 
it?  

Compare 

A blue hat costs $6. A red 
hat costs 3 times as much as 
the blue hat. How much does 
the red hat cost?  

A red hat costs $18 and that is 
3 times as much as a blue hat 
costs. How much does a blue 
hat cost?  

A red hat costs $18 and a blue 
hat costs $6. How many times 
as much does the red hat cost as 
the blue hat?  

4 The first examples in each cell are examples of discrete things. These are easier for students and should be given before the 
measurement examples. 
5 The language in the array examples shows the easiest form of array problems. A harder form is to use the terms rows and columns: The 
apples in the grocery window are in 3 rows and 6 columns. How many apples are in there? Both forms are valuable. 
6 Area involves arrays of squares that have been pushed together so that there are no gaps or overlaps, so array problems include these 
especially important measurement situations. 
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Measurement example:  Measurement example:  Measurement example:  
A rubber band is 6 cm long. A rubber band is stretched to A rubber band was 6 cm long at 
How long will the rubber be 18 cm long and that is 3 first. Now it is stretched to be 
band be when it is stretched times as long as it was at first. 18 cm long. How many times 
to be 3 times as long?  How long was the rubber band as long is the rubber band now 

at first?  as it was at first?  
General a × b = ? a × ? = p and p ÷ a = ? ? × b = p and p ÷ b = ? 
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	Cambridge Public Schools Grade 4 Mathematics Curriculum Map MATH IN FOCUS 2017 - 2018 
	The Massachusetts Department of Elementary and Secondary Education adopted revised frameworks for mathematics in March 2017.  Students who meet the standards outlined in the 2017 Massachusetts Framework for Mathematics are able to identify problems, represent problems, justify conclusions, and apply mathematics to practical situations.  They build a strong foundation for applying these understandings and skills to solve real world problems.  The Cambridge Public Schools is committed to providing all studen
	Figure
	Cambridge Public Schools Grade 4 Mathematics Curriculum Map MATH IN FOCUS 2017 - 2018 
	In grade 4, instructional time should focus on three critical areas:  (1) developing understanding and fluency with multi-digit multiplication, and developing understanding of dividing to find quotients involving multi-digit dividends;  (2) developing an understanding of fraction equivalence, addition and subtraction of fractions with like denominators, and multiplication of fractions by whole numbers;  (3) understanding that geometric figures can be analyzed and classified based on their properties, such a
	Cambridge Public Schools Grade 4 Mathematics Curriculum Map MATH IN FOCUS 2017 - 2018 
	Information from the PARCC Model Content Framework for Mathematics Grade 4 
	The following are examples of Key Advances from Grade 3 to Grade 4  ●In grade 3, students studied multiplication in terms of equal groups, arrays and area. In grade 4, students extend their concept of multiplication to make multiplicative comparisons (4.OA.A.1).1 ●Students in grade 4 apply and extend their understanding of the meanings and properties of addition and subtraction of whole numbers to extend addition and subtraction to fractions (4.NF.B.3).2 ●Fraction equivalence is an important theme within 
	1 In an additive comparison problem (grades 1–2), the underlying question is what amount would be added to one quantity to result in the other? In a multiplicative comparison problem, the underlying question is what factor would multiply one quantity to result in the other? 2 This work is limited to equal denominators in grade 4 to give students more time to build their understanding of fraction equivalence, before adding and subtracting unlike denominators in grade 5. 3 Students who can generate equivalen
	Cambridge Public Schools Grade 4 Mathematics Curriculum Map MATH IN FOCUS 2017 - 2018 
	quantities such as liquid volume, mass, time and so on. Some parts of this standard could be met earlier in the year (such as using whole-number multiplication to express measurements given in a larger unit in terms of a smaller unit — see also 4.MD.A.1), while others might be met only by the end of the year (such as word problems involving addition and subtraction of fractions or multiplication of a fraction by a whole number — see also 4.NF.B.3d and 4.NF.B.4c).  ●Standard 4.MD.C.7 refers to word problems 
	Cambridge Public Schools Grade 4 Mathematics Curriculum Map MATH IN FOCUS 2017 - 2018 
	Standards for Mathematical Practice 
	The 2017 framework continues to put emphasis on the Standards for Mathematical Practice. These standards complement the content standards so that students increasingly engage with the subject matter as they grow in mathematical maturity and expertise throughout the elementary, middle, and high school years. These standards are the same at all grades from Prekindergarten to 12th grade. These eight practices can be clustered into the following categories as shown in the chart below: 
	Habits of Mind of a Productive Mathematical Thinker: MP.1: Make sense of problems and  persevere in solving them. MP.6: Attend to precision. 
	Habits of Mind of a Productive Mathematical Thinker: MP.1: Make sense of problems and  persevere in solving them. MP.6: Attend to precision. 
	Habits of Mind of a Productive Mathematical Thinker: MP.1: Make sense of problems and  persevere in solving them. MP.6: Attend to precision. 
	Habits of Mind of a Productive Mathematical Thinker: MP.1: Make sense of problems and  persevere in solving them. MP.6: Attend to precision. 
	MP.2: MP.3: 
	Reasoning and Explaining Reason abstractly and quantitatively. Construct viable arguments and critique the reasoning 
	of 
	others 

	MP.4: MP.5: 
	MP.4: MP.5: 
	Modeling and Model with mathematics. Use appropriate tools strategically. 
	Using 
	Tools 

	MP.7: MP.8: 
	MP.7: MP.8: 
	Look Look 
	for for 
	and and 
	Seeing Structure and Generalizing make use of structure. express regularity in repeated reasoning. 



	The Standards for Mathematical Practice in Grade 4 
	The Standards for Mathematical Practice in Grade 4 
	The Pre-K – 12 Standards for Mathematical Practice describe varieties of expertise that mathematics educators at all levels should seek to develop in their students. The following lists examples of what the practice standards 
	look like in Grade 4.  
	Standards 
	Standards 
	Standards 
	Explanations 
	and 
	Examples 

	Students are expected to: 
	Students are expected to: 
	In fourth grade, students know that doing mathematics involves 

	1. Make sense of problems 
	1. Make sense of problems 
	and 
	solving problems and discussing how they solved them.  Students 

	persevere in solving them. 
	persevere in solving them. 
	explain to themselves the meaning of a problem and look for ways to 

	TR
	solve it. Fourth graders may use concrete objects or pictures to help 

	TR
	them conceptualize and solve problems.   They may check their 

	TR
	thinking by asking themselves, “Does this make sense?” They listen 

	TR
	to the strategies of others and will try different approaches. They 
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	Sect
	Sect
	Table
	TR
	often 
	will 
	use 
	another 
	method 
	to 
	check 
	their 
	answers. 

	Students are expected 
	Students are expected 
	to: 
	Fourth graders should 
	recognize 
	that a number represents a specific 

	2. Reason abstractly 
	2. Reason abstractly 
	and 
	quantity.  They connect the quantity to written symbols and create a 

	quantitatively. 
	quantitatively. 
	logical representation of the problem at hand, considering both the appropriate units involved and the meaning of quantities.  They extend this understanding from whole numbers to their work with fractions and decimals.  Students write simple expressions that record calculations with numbers and represent or round numbers using place value concepts. 

	Students are expected to: 3. Construct viable arguments and critique the reasoning of others. 
	Students are expected to: 3. Construct viable arguments and critique the reasoning of others. 
	In fourth grade, students may construct arguments using concrete referents such as objects, pictures, and drawings. They explain their thinking and make connections between models and equations.  They refine their mathematical communication skills as they participate in mathematical discussions involving questions like “How did you get that?” and “Why is that true?” They explain their thinking to others and respond to others’ thinking. 

	Students are expected to: 
	Students are expected to: 
	Students experiment with representing problem situations in multiple 

	4. Model with mathematics.  
	4. Model with mathematics.  
	ways, including numbers, words (mathematical language), drawing pictures, using objects, making a chart, list, or graph, creating 

	 
	 
	equations, etc. Students need opportunities to connect the different representations and explain the connections.  They should be able to use all of these representations as needed.  Fourth graders should evaluate their results in the context of the situation and reflect on whether the results make sense. 

	Students are expected to: 5. Use appropriate tools 
	Students are expected to: 5. Use appropriate tools 
	strategically.  
	Fourth graders consider the available tools (including estimation) when solving a mathematical problem and decide when certain tools might be helpful.  For instance, they may use graph paper or a number line to represent and compare decimals and protractors to measure angles.  They use other measurement tools to understand the relative size of units within a system and express measurements given in larger units in terms of smaller units. 

	Students are 6. Attend to 
	Students are 6. Attend to 
	expected to: precision.  
	As fourth graders develop their mathematical communication skills, they try to use clear and precise language in their discussions with others and in their own reasoning.  They are careful about specifying units of measure and state the meaning of the symbols they choose. 
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	Sect
	Sect
	Sect
	Sect
	Table
	TR
	For 
	instance, 
	they 
	use 
	appropriate 
	labels 
	when 
	creating 
	a 
	line 
	plot. 

	Students are expected to: 
	Students are expected to: 
	In fourth grade, students look closely to discover a pattern or 

	7. Look for and make use 
	7. Look for and make use 
	of 
	structure.  For instance, students use properties of operations to 

	structure.  
	structure.  
	explain calculations (partial products model).  They relate 

	TR
	representations of counting problems such as tree diagrams and 

	TR
	arrays to the multiplication principle of counting.  They generate 

	TR
	number or shape patterns that follow a given rule. 

	Students are expected to: 
	Students are expected to: 
	Students in fourth grade should notice repetitive actions in 

	8. Look for and express 
	8. Look for and express 
	regularity 
	in 
	computation to make generalizations.  Students use models to explain 

	repeated reasoning.  
	repeated reasoning.  
	calculations and understand how algorithms work. They also use 

	TR
	models to examine patterns and generate their own algorithms.  For 

	TR
	example, students use visual fraction models to write equivalent 

	TR
	fractions. 
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	Organization of the Pre-Kindergarten to Grade 8 Content Standards in the 2017 frameworkThe Pre-Kindergarten through Grade 8 content standards are organized by grade level. Within each grade level, standards are grouped first by domain, and then are further subdivided into clusters of related standards.  ●Standards define what students should understand and be able to do.  ●Clusters are groups of related standards. Note that standards from different clusters may sometimes be closely related, because mat
	Progression of Pre-K - 8 Domains 
	Progression of Pre-K - 8 Domains 
	Progression of Pre-K - 8 Domains 
	Progression of Pre-K - 8 Domains 
	Progression of Pre-K - 8 Domains 
	Progression of Pre-K - 8 Domains 
	Progression of Pre-K - 8 Domains 
	Progression of Pre-K - 8 Domains 
	Progression of Pre-K - 8 Domains 
	Progression of Pre-K - 8 Domains 
	Progression of Pre-K - 8 Domains 

	 Domain  
	 Domain  
	Grade Level 

	PK 
	PK 
	K 
	1 
	2 
	3 
	4 
	5 
	6 
	7 
	8 

	Counting 
	Counting 
	and 
	Cardinality 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Operations 
	Operations 
	and 
	Algebraic 
	Thinking 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Operations 
	Operations 
	and 
	Algebraic 
	Thinking 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Number 
	Number 
	and 
	Operations 
	– 
	Fractions 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	The 
	The 
	Number 
	System 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Ratios 
	Ratios 
	and 
	Proportional 
	Relationships 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Expressions 
	Expressions 
	and 
	Equations 
	 
	 
	 
	 
	 
	 
	 
	 

	Functions 
	Functions 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Measurement 
	Measurement 
	and 
	Data 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Geometry 
	Geometry 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Statistics 
	Statistics 
	and 
	Probability 
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	Standards Identifiers/Coding  Each standard has a unique identifier that consists of the grade level, (PK, K, 1, 2, 3, 4, 5, 6, 7, or 8), the domain code, and the standard number, as shown in the example below. The standard below is identified as 1.G.A.1, identifying it as a grade 1 standard in the Geometry Domain, and as the first standard in that domain. Standard 1.G.A.1 is the first standard in his cluster of standards. 
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	Unit 1: Chapters 1 and 2 September 5 - October 12  Assessments:  FAST Screener - aMath 9/5 - 10/20   Unit 1 Common Assessment by 10/12 (Optional)  Data Meeting/Reteach/Extend- 10/13 - 10/19 
	Chapter 1: Place Value of Whole Numbers 
	September 5 - September 25 (14 days)  Chapter Notes: ●Chapter 1 is a critical chapter. The chapter focuses on quantities to 100,000, but CCSS expects understanding to 1,000,000, which should be added.  ●Note that students are expected to be proficient in renaming numbers (1200 is 12 hundreds or 120 tens). ●Students use place value chips instead of base ten proportional materials. These are more abstract. This doesn’t mean that you can’t use them with a student that is struggling.  ●Expanded notation and co
	Cambridge Public Schools Grade 4 Mathematics Curriculum Map MATH IN FOCUS 2017 - 2018 
	1, generate terms in the resulting sequence and observe that the terms appear to alternate between odd and even numbers. Explain informally why the numbers will continue to alternate in this way. Scope of standard: ●Patterns involving numbers or symbols either repeat or grow. Students need multiple opportunities creating and extending number and shape patterns. Numerical patterns allow students to reinforce facts and develop fluency with operations.  ●Patterns and rules are related. A pattern is a sequence 
	Cambridge Public Schools Grade 4 Mathematics Curriculum Map MATH IN FOCUS 2017 - 2018 
	4.NBT.B.4 Fluently add and subtract multi-digit whole numbers using the standard algorithm. (This standard is also found in chapters 2 & 8) Scope of standard: ●Students build on their understanding of addition and subtraction, their use of place value and their flexibility with multiple strategies to make sense of the standard algorithm. They continue to use place value in describing and justifying the processes they use to add and subtract. ●This standard refers to fluency, which means accuracy, efficienc
	Cambridge Public Schools Grade 4 Mathematics Curriculum Map MATH IN FOCUS 2017 - 2018 
	Chapter 2: Estimation and Number Theory September 27 - October 12 (12 days)  Chapter Notes: ●In Chapter 2, students address estimation and finding factor pairs, as well as recognizing prime and composite numbers.  ●If students are still weak on multiplication facts, use simpler products to get at these ideas.  ●While LCM is not essential yet, this can be introduced at this point even if not all students master it. Therefore, lesson 2.3 could be consolidated into one day. ●Estimation should be practiced all 
	Cambridge Public Schools Grade 4 Mathematics Curriculum Map MATH IN FOCUS 2017 - 2018 
	ousing benchmark numbers that are easy to compute.  4.OA.B.4Find all factor pairs for a whole number in the range 1–100.  Recognize that a whole number is a multiple of each of its factors. Determine whether a given whole number in the range 1–100 is a multiple of a given one-digit number. Determine whether a given whole number in the range 1–100 is prime or composite. Scope of standard: ●Students should understand the process of finding factor pairs so they can do this for any number from 1 to 100, and not
	Cambridge Public Schools Grade 4 Mathematics Curriculum Map MATH IN FOCUS 2017 - 2018 
	Unit 2: Chapter 3 October 20 - November 21  Assessments:  Unit 2 Common Assessment by 11/21 (Optional) Common Interim Assessment by 12/22  Data Meeting/Reteach/Extend- 11/22 - 11/30 
	Chapter 3: Whole Number Multiplication and DivisionOctober 24 - November 21  (22 days)  Chapter Notes: ●Emphasis for Chapter 3 is on building from concrete and pictorial, and connecting this to how we notate it symbolically. As a result, students should be working with base ten blocks, place value chips, and place value charts.  ●While Lesson 3.1 has only two examples at the concrete level, please include more. Similarly with division in Lesson 3.3. ●Students new to MIF will need to spend time multiplying w
	Cambridge Public Schools Grade 4 Mathematics Curriculum Map MATH IN FOCUS 2017 - 2018 
	4.OA.A.1Interpret a multiplication equation as a comparison, e.g., interpret 35 = 5 × 7 as a statement that 35 is 5 times as many as 7 and 7 times as many as 5. Represent verbal statements of multiplicative comparisons as multiplication equations. (This is the only time you’ll see this standard). Scope of standard: ●A multiplicative comparison is a situation where one quantity is multiplied by a specified number to get another quantity (e.g., “a is n times as much as b”). Students should be able to iden
	Cambridge Public Schools Grade 4 Mathematics Curriculum Map MATH IN FOCUS 2017 - 2018 
	●This standard refers to place value understanding, which extends beyond an algorithm or procedure for rounding. The expectation is that students have a deep understanding of place value and number sense and can explain and reason about the answers they get when they round. Students should have numerous experiences using a number line and a hundreds chart as tools to support their work with rounding. (This standard shows up again in chapter 7).   4.NBT.B.5 Multiply a whole number of up to four digits by a 
	Cambridge Public Schools Grade 4 Mathematics Curriculum Map MATH IN FOCUS 2017 - 2018 
	Unit 3: Chapters 6 and 7 December 1 - January 31  Assessments: Common Interim Assessment by 12/22  FAST Screener - aMath 1/2 - 1/26    Unit 3 Common Assessment by 1/31(Optional)  Data Meeting/Reteach/Extend- 2/1 - 2/7 
	Chapters 4 and 5 cover content that is not in 4th grade. As a result, omit these chapters and continue instruction with Chapter 6. December 1 - January 10  (23 days)  Chapter Notes: ●Students should begin the unit with chapters 14.2-14.6 from grade 3 MIF to fully meet 4th grade standards. ●Note this chapter exceeds the MA Framework in that it focuses on adding and subtracting fractions with unlike denominators; this is a grade 5 standard.  When assigning pages from this chapter, consider this. Some stud
	Cambridge Public Schools Grade 4 Mathematics Curriculum Map MATH IN FOCUS 2017 - 2018 
	●This standard addresses equivalent fractions by examining the idea that equivalent fractions can be created by multiplying both the numerator and denominator by the same number or by dividing a shaded region into various parts. ●CCSS does not specifically refer to finding simplest form. Therefore it’s not a requirement, but could be interpreted as dividing by a common factor.  4.NF.A.2Compare two fractions with different numerators and different denominators, e.g., by creating common denominators or numera
	Cambridge Public Schools Grade 4 Mathematics Curriculum Map MATH IN FOCUS 2017 - 2018 
	●Students should have ample experiences of adding and subtracting mixed numbers where they work with mixed numbers or convert mixed numbers into improper fractions.   4.NF.B.4  Apply and extend previous understandings of multiplication to multiply a fraction by a whole number. 4.NF.B.4a Understand a fraction a/b as a multiple of 1/b. For example, use a visual fraction model to represent 5/4 as the product 5 × (1/), recording the conclusion by the equation  5/ = 5 × (1/4). 444.NF.B.4b Und
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	Chapter 7: Decimals January 11 – January 31 (14 days)  Chapter Notes: ●This is another critical chapter. Assigning values to unlabeled marks on the number lines can be a challenge. Use place value chips, decimal place value charts and base ten blocks within this chapter, again moving from concrete to pictorial to abstract. Students’ prior experience with decimals includes only lessons on money. Therefore it will be crucial to make connections to place value understanding.  Standards:  4.NF.B.3 Understand a
	Cambridge Public Schools Grade 4 Mathematics Curriculum Map MATH IN FOCUS 2017 - 2018 
	Scope of standard: ●Students should reason that comparisons are only valid when they refer to the same whole. Visual models include area models, decimal grids, decimal circles, number lines, and meter sticks. ●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. When the wholes are the same, the decimals or f
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	Unit 4: Chapters 9, 10, 11 and 14 February 8 - April 6  Assessments: Common Cumulative Interim Assessments by 3/30                  Unit 4 Common Assessment by 4/6 (Optional)  Data Meeting/Reteach/Extend- 4/9- 4/13 
	Chapter 9: Angles Chapter 8 covers content that is not in 4th grade. As a result, omit this chapter and continue instruction with Chapter 9.  February 8 - February 28 (10 days)  Chapter Notes: ●For this chapter, students will need additional practice measuring angles with protractors. Emphasize that an angle is 1/360 of a circle.  Standards: 4.MD.C.5 Recognize angles as geometric shapes that are formed wherever two rays share a common endpoint, and understand concepts of angle measurement: 4.MD.C.5a  An
	Figure
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	4.MD.C.6 Measure angles in whole-number degrees using a protractor. Sketch angles of specified measure.  Scope of standard: ●Before students begin measuring angles with protractors, they need to have some experiences with benchmark angles. They transfer their understanding that a 360º rotation about a point makes a complete circle to recognize and sketch angles that measure approximately 90º and 180º. They extend this understanding and recognize and sketch angles that measure approximately 45º and 30º. The
	Cambridge Public Schools Grade 4 Mathematics Curriculum Map MATH IN FOCUS 2017 - 2018 
	Chapter 10: Parallel and Perpendicular Lines March 1 - March 14 (10 days)  Chapter Notes: ●This chapter calls on students to draw and recognize parallel and perpendicular lines (4.G.1).   Standards: 4.G.A.1Draw points, lines, line segments, rays, angles (right, acute, obtuse), and perpendicular and parallel lines. Identify these in two-dimensional figures.   4.G.A.2 Classify two-dimensional figures based on the presence or absence of parallel or perpendicular lines, or the presence or absence of angles of
	Cambridge Public Schools Grade 4 Mathematics Curriculum Map MATH IN FOCUS 2017 - 2018 
	Chapter 11: Squares and Rectangles  Chapter 14:  Symmetry (lesson 14.1) March 15 - April 6  (16 days)  Chapter Notes: ●CCSS calls on students to classify shapes by properties of their lines and angles. In this chapter, students work with squares and rectangles, and find unknown angle and side measures of squares and rectangles to develop their logical thinking.  ●CCSS includes triangles in this discussion, so add examples of these into your instruction.  ●Properties of parallelograms, rhombi, trapezoids, an
	Figure
	Cambridge Public Schools Grade 4 Mathematics Curriculum Map MATH IN FOCUS 2017 - 2018 
	4.G.A.3 Recognize a line of symmetry for a two-dimensional figure as a line across the figure such that the figure can be folded along the line into matching parts. Identify line-symmetric figures and draw lines of symmetry. Scope of standard: Students need experiences with figures that are symmetrical and non-symmetrical. Figures include both regular and non-regular polygons. Folding cut-out figures will help students determine whether a figure has one or more lines of symmetry.  
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	Chapters 12 and 13 April 23 - June 5  Assessments:  FAST Screener - aMath 5/21 - 6/8   Reteach/Extend- 6/6 - 6/12 
	Chapter 13: Area and Perimeter April 23 - May 17 (19 days)  Chapter Notes:  ●In grade 3 students understand concepts of area and relate it to multiplication and to addition. They also recognize perimter as an atribute of plane figures and distinguish between linear and area measures. In grade 4, students will build on these understandings to apply the area and perimeter forumulas for rectangles.   Standards:  4.MD.A.3 Apply the area and perimeter formulas for rectangles in real world and mathematical probl
	Cambridge Public Schools Grade 4 Mathematics Curriculum Map MATH IN FOCUS 2017 - 2018 
	Chapter 12: Conversions of Measurement May 18 - June 5 (12 days)  Chapter Notes: ●Students new to MIF in Grade 4 may need supplemental work with measurement unit vocabulary and understanding relative size of measurement units.  Use Chapter 15 and Chapter 16 from Grade 3, as needed, to teach these concepts.  Standards:  4.MD.A.1 Know relative sizes of measurement units within one system of units including km, m, cm; kg, g; lb, oz.; l, ml; hr, min, sec. Within a single system of measurement, express measur
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	 TABLE 1. Common multiplication and division situations.4 
	Sect
	Sect
	Sect
	Sect
	Sect
	Sect
	Sect
	Sect
	Sect
	Sect
	Sect
	Sect
	Sect
	Sect
	Sect
	Sect
	Table
	TR
	Group Size Unknown 
	Number of Groups Unknown 

	 
	 
	Unknown 3 × 6 
	Product = ? 
	(“How many in each group?” Division) 
	(“How many groups?” Division) 

	TR
	3 × ? = 18 and 18 ÷ 3 = ? 
	? × 6 = 18 and 18 ÷ 6 = ? 

	Equal Groups 
	Equal Groups 
	There are 3 bags with 6 plums in each bag. How many plums are there in all?  Measurement example:  You need 3 lengths of string, each 6 inches long. How much string will you need altogether?  
	If 18 plums are shared equally into 3 bags, then how many plums will be in each bag?  Measurement example:  You have 18 inches of string, which you will cut into 3 equal pieces. How long will each piece of string be?  
	If 18 plums are to be packed 6 to a bag, then how many bags are needed?  Measurement example:  You have 18 inches of string, which you will cut into pieces that are 6 inches long. How many pieces of string will you have?  

	5Arrays, 6Area 
	5Arrays, 6Area 
	There are 3 rows of apples with 6 apples in each row. How many apples are there?  Area example:  What is the area of a 3 cm by 6 cm rectangle?  
	If 18 apples are arranged into 3 equal rows, how many apples will be in each row?  Area example:  A rectangle has area 18 square centimeters. If one side is 3 cm long, how long is a side next to it?  
	If 18 apples are arranged into equal rows of 6 apples, how many rows will there be?  Area example: A rectangle has area 18 square centimeters. If one side is 6 cm long, how long is a side next to it?  

	Compare 
	Compare 
	A blue hat costs $6. A red hat costs 3 times as much as the blue hat. How much does the red hat cost?  
	A red hat costs $18 and that is 3 times as much as a blue hat costs. How much does a blue hat cost?  
	A red hat costs $18 and a blue hat costs $6. How many times as much does the red hat cost as the blue hat?  


	4 The first examples in each cell are examples of discrete things. These are easier for students and should be given before the measurement examples. 5 The language in the array examples shows the easiest form of array problems. A harder form is to use the terms rows and columns: The apples in the grocery window are in 3 rows and 6 columns. How many apples are in there? Both forms are valuable. 6 Area involves arrays of squares that have been pushed together so that there are no gaps or overlaps, so array p
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	Sect
	Sect
	Sect
	Sect
	Sect
	Sect
	Sect
	Sect
	Sect
	Sect
	Sect
	Sect
	Sect
	Sect
	Sect
	Sect
	Sect
	Sect
	Sect
	Sect
	Sect
	Sect
	Sect
	Sect
	Sect
	Sect
	Sect
	Sect
	Sect
	Sect
	Sect
	Sect
	Table
	TR
	Measurement example:  
	Measurement example:  
	Measurement example:  

	TR
	A rubber band is 6 cm long. 
	A rubber band is stretched to 
	A rubber band was 6 cm long at 

	TR
	How long will the rubber 
	be 18 cm long and that is 3 
	first. Now it is stretched to be 

	TR
	band be when it is stretched 
	times as long as it was at first. 
	18 cm long. How many times 

	TR
	to be 3 times as long?  
	How long was the rubber band 
	as long is the rubber band now 

	TR
	at first?  
	as it was at first?  

	General 
	General 
	a 
	× 
	b 
	= 
	? 
	a 
	× 
	? 
	= 
	p 
	and 
	p 
	÷ 
	a 
	= 
	? 
	? 
	× 
	b 
	= 
	p 
	and 
	p 
	÷ 
	b 
	= 
	? 

	 
	 





































































