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	Course Title:  Grade 4 Math
	Quarter:  3
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Essential Questions for this Quarter: 

	1. How are geometric attributes (properties) used to solve problems in everyday life?   2. How can solid figures be described?  3. What is the purpose of standard units of measurement?  4. How do I determine when to measure with volume or capacity?

	Unit/Time Frame
	Standards

RED denotes ISTEP+ tested 2011-2012
	Content
	Skills
	Assessment
	Resources



	GEOMETRY

MEASUREMENT AND DATA

NUMBER AND OPERATION – FRACTIONS

MATHEMATICAL PRACTICES
	4.4.3
4.4.4



4.4.5



4.5.1



4.5.2



4.5.5



4.5.6



4.5.7



4.1.5



4.1.6



4.1.7



CC.3.NF.2
SMP1
SMP2
SMP3
SMP4
SMP5
SMP6
SMP7
SMP8
4.7.1



4.7.2



4.7.3



4.7.4



4.7.5



4.7.6



4.7.7



4.7.8



4.7.9
4.7.10
	
	Identify, describe, and draw parallelograms, rhombuses, and trapezoids

Identify, classify, and explain congruent quadrilaterals by using attributes

Identify and draw lines of symmetry in polygons

Measure length to the nearest quarter inch, eighth inch, and millimeter

Convert units of length: feet to inches, meters to centimeters

Estimate and calculate the area of rectangular shapes

Recognize and explain why rectangles with the same perimeter have different areas

Subdivide shapes into basic shapes and calculate the area

Name and write whole numbers as fractions

Explain mixed numbers as whole numbers and a fraction; name using objects or pictures

Describe and write an improper fraction using pictures and objects

Represent fractions on a number line

Make sense of problems and persevere in solving them

Reason abstractly and quantitatively

Construct viable arguments and critique the reasoning of others

Model with mathematics

Use appropriate tools strategically

Attend to precision

Look for and make use of structure

Look for and express regularity in repeated reasoning

Analyze problems by identifying relationships

Decide when and how to break a problem into simpler parts

Use results from simpler problems to solve more complex problems

Solve problems using a variety of methods

Express solutions clearly in mathematical terms

Name advantages of exact and approximate solutions to problems

Use appropriate methods for estimating results of whole number computations

Calculate and check validity of results

Explain whether a solution is reasonable

Use the same method to solve similar problems

Standards and Assessment Vocabulary (ISTEP+): 

Calculate or Solve: Students are often asked to perform operations in an expression, such as, addition, subtraction, multiplication and division. Students are often asked to perform operations in order to find missing variables/elements of an expression.
Classify: "Classify the shapes below according to the number of sides."
Compare: "Compare the five numbers below. Place them in order from LEAST to GREATEST."
Complete: Students may need to complete missing information in tables, charts or graphs. 
Describe: "Describe how Tony found that the boys in his class like football more than baseball using the information from the chart."
Diagram: A drawing or representation may be provided as a visual aid to assist students in understanding or solving the problem.
Equivalent: "Use the diagrams below to show the equivalent fraction of 0.25."
Estimate: "Round 143 and 327 to the nearest tens and ESTIMATE the sum."
Explain: "Use words, numbers, and/or symbols to explain..."
Plot, Plotting, Plotted: "Plot the points (3,1), (6,2), and (9,3) on the coordinate plane.
Support/Justify: "Use words, numbers, and/or symbols to support your answer." "Is Harry correct? Justify your answer using words, numbers, and/or symbols."
	Macmillan McGraw-Hill Pre and Post tests and Chapter Assessments

Teacher created quizzes and tests

Acuity

Skills Tutor

Mastering Math Facts Timed Tests

Graphic organizers

Homework assignments


	iPad apps.

Computer games

Multiplication bingo

Graphic organizers

Schoolhouse Rock videos

Rap the Facts

Classroom manipulatives

Textbooks

Math websites

Flash cards

Math picture books

MacMillan McGraw-Hill resources

Skills tutor

Acuity

BrainPop

Science books


Indiana Academic Math Standards
Standard 1
Number Sense

Students understand the place value of whole numbers* and decimals to two decimal places and how whole numbers and decimals relate to simple fractions.

4.1.1
Read and write whole numbers up to 1,000,000.
Example: Read aloud the number 394,734. 

4.1.2
Identify and write whole numbers up to 1,000,000, given a place-value model.
Example: Write the number that has 2 hundred thousands, 7 ten thousands, 4 thousands, 8 hundreds, 6 tens, and 2 ones. 

4.1.3
Round whole numbers up to 10,000 to the nearest ten, hundred, and thousand.
Example: Is 7,683 closer to 7,600 or 7,700? Explain your answer.

4.1.4
Order and compare whole numbers using symbols for “less than” (<), “equal to” (=), and “greater than” (>).
Example: Put the correct symbol in 328 __ 142. 

4.1.5
Rename and rewrite whole numbers as fractions.
Example: 3 = 
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4.1.6
Name and write mixed numbers, using objects or pictures.
Example: You have 5 whole straws and half a straw. Write the number that represents these objects.

4.1.7
Name and write mixed numbers as improper fractions, using objects or pictures.
Example: Use a picture of 3 rectangles, each divided into 5 equal pieces, to write 2
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 as an improper fraction. 

4.1.8
Write tenths and hundredths in decimal and fraction notations. Know the fraction and decimal equivalents for halves and fourths (e.g., 
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 = 0.5 = 0.50, 
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Example: Write 
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 as decimals. 

4.1.9
Round two-place decimals to tenths or to the nearest whole number.
Example: You ran the 50-yard dash in 6.73 seconds. Round your time to the nearest tenth. 

*
whole number: 0, 1, 2, 3, etc.

Standard 2
Computation

Students solve problems involving addition, subtraction, multiplication, and division of whole numbers and understand the relationships among these operations. They extend their use and understanding of whole numbers to the addition and subtraction of simple fractions and decimals.

4.2.1
Understand and use standard algorithms* for addition and subtraction.
Example: 45,329 + 6,984 = ?, 36,296 – 12,075 = ?. 

4.2.2
Represent as multiplication any situation involving repeated addition.
Example: Each of the 20 students in your physical education class has 3 tennis balls. Find the total number of tennis balls in the class. 

4.2.3
Represent as division any situation involving the sharing of objects or the number of groups of shared objects.
Example: Divide 12 cookies equally among 4 students. Divide 12 cookies equally to find out how many people can get 4 cookies. Compare your answers and methods. 

4.2.4
Demonstrate mastery of the multiplication tables for numbers between 1 and 10 and of the corresponding division facts.
Example: Know the answers to 9 ( 4 and 35 ( 7. 

4.2.5
Use a standard algorithm to multiply numbers up to 100 by numbers up to 10, using relevant properties of the number system. 
Example: 67 ( 3 = ?. 

4.2.6
Use a standard algorithm to divide numbers up to 100 by numbers up to 10 without remainders, using relevant properties of the number system. 
Example: 69 ( 3 = ?. 

4.2.7
Understand the special properties of 0 and 1 in multiplication and division.
Example: Know that 73 ( 0 = 0 and that 42 ( 1 = 42. 

4.2.8
Add and subtract simple fractions with different denominators, using objects or pictures.
Example: Use a picture of a circle divided into 6 equal pieces to find 
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4.2.9
Add and subtract decimals (to hundredths), using objects or pictures.
Example: Use coins to help you find $0.43 – $0.29. 

4.2.10
Use a standard algorithm to add and subtract decimals (to hundredths).
Example: 0.74 + 0.80 = ?.

4.2.11
Know and use strategies for estimating results of any whole-number computations.
Example: Your friend says that 45,329 + 6,984 = 5,213. Without solving, explain why you think the answer is wrong. 

4.2.12
Use mental arithmetic to add or subtract numbers rounded to hundreds or thousands.
Example: Add 3,000 to 8,000 without using pencil and paper. 

*
algorithm: a step-by-step procedure for solving a problem

Standard 3
Algebra and Functions

Students use and interpret variables, mathematical symbols, and properties to write and simplify numerical expressions and sentences. They understand relationships among the operations of addition, subtraction, multiplication, and division.

4.3.1
Use letters, boxes, or other symbols to represent any number in simple expressions, equations, or inequalities (i.e., demonstrate an understanding of and the use of the concept 
of a variable).
Example: You read the expression “three times some number added to 5” and you write 
“3x + 5.”  What does x represent?

4.3.2
Use and interpret formulas to answer questions about quantities and their relationships.
Example: Write the formula for the area of a rectangle in words. Now let l stand for the length, w for the width, and A for the area. Write the formula using these symbols.

4.3.3
Understand that multiplication and division are performed before addition and subtraction in expressions without parentheses.
Example: You go to a store with 90¢ and buy 3 pencils that cost 20¢ each. Write an expression for the amount of money you have left and find its value.

4.3.4
Understand that an equation such as y = 3x + 5 is a rule for finding a second number when a first number is given.
Example: Use the formula y = 3x + 5 to find the value of y when x = 6.

4.3.5
Continue number patterns using multiplication and division. 
Example: What is the next number: 160, 80, 40, 20, …? Explain your answer.

4.3.6
Recognize and apply the relationships between addition and multiplication, between subtraction and division, and the inverse relationship between multiplication and division to solve problems. 
Example: Find another way of writing 13 + 13 + 13 + 13 + 13. 

4.3.7
Relate problem situations to number sentences involving multiplication and division.
Example: You have 150 jelly beans to share among the 30 members of your class. Write a number sentence for this problem and use it to find the number of jelly beans each person will get. 

4.3.8
Plot and label whole numbers on a number line up to 100. Estimate positions on the number line.
Example: Draw a number line and label it with 0, 10, 20, 30, …, 90, 100. Estimate the position of 77 on this number line.

Standard 4
Geometry

Students show an understanding of plane and solid geometric objects and use this knowledge to show relationships and solve problems.

4.4.1
Identify, describe, and draw rays, right angles, acute angles, obtuse angles, and straight angles using appropriate mathematical tools and technology. 
Example: Draw two rays that meet in an obtuse angle. 

4.4.2
Identify, describe, and draw parallel, perpendicular, and oblique lines using appropriate mathematical tools and technology. 
Example: Use the markings on the gymnasium floor to identify two lines that are parallel. Place a jump rope across the parallel lines and identify any obtuse angles created by the jump rope and the lines. 

4.4.3
Identify, describe, and draw parallelograms*, rhombuses*, and trapezoids*, using appropriate mathematical tools and technology.
Example: Use a geoboard to make a parallelogram. How do you know it is a parallelogram?

4.4.4
Identify congruent* quadrilaterals* and give reasons for congruence using sides, angles, parallels, and perpendiculars. 
Example: In a collection of parallelograms, rhombuses, and trapezoids, pick out those that are the same shape and size and explain your decisions. 

4.4.5
Identify and draw lines of symmetry in polygons. 
Example: Draw a rectangle and then draw all its lines of symmetry. 

4.4.6
Construct cubes and prisms* and describe their attributes.
Example: Make a 6-sided prism from construction paper. 

*
parallelogram: a four-sided figure with both pairs of opposite sides parallel 


*
rhombus: a parallelogram with all sides equal 


*
trapezoid: a four-sided figure with one pair of opposite sides parallel 

*
congruent: the term to describe two figures that are the same shape and size 


*
quadrilateral: a two-dimensional figure with four sides  

*
prism: a solid shape with fixed cross-section (a right prism is a solid shape with 
two parallel faces that are congruent polygons and other faces that are rectangles)

Standard 5
Measurement

Students understand perimeter and area, as well as measuring volume, capacity, time, and money.

4.5.1
Measure length to the nearest quarter-inch, eighth-inch, and millimeter. 
Example: Measure the width of a sheet of paper to the nearest millimeter. 

4.5.2
Subtract units of length that may require renaming of feet to inches or meters to centimeters. 
Example: The shelf was 2 feet long. Jane shortened it by 8 inches. How long is the shelf now? 

4.5.3
Know and use formulas for finding the perimeters of rectangles and squares.
Example: The length of a rectangle is 4 cm and its perimeter is 20 cm. What is the width of the rectangle?

4.5.4
Know and use formulas for finding the areas of rectangles and squares.
Example: Draw a rectangle 5 inches by 3 inches. Divide it into one-inch squares and count the squares to find its area. Can you see another way to find the area? Do this with other rectangles.

4.5.5
Estimate and calculate the area of rectangular shapes using appropriate units, such as square centimeter (cm2), square meter (m2), square inch (in2), or square yard (yd2).
Example: Measure the length and width of a basketball court and find its area in suitable units. 

4.5.6
Understand that rectangles with the same area can have different perimeters and that rectangles with the same perimeter can have different areas.
Example: Make a rectangle of area 12 units on a geoboard and find its perimeter. Can you make other rectangles with the same area? What are their perimeters?

4.5.7
Find areas of shapes by dividing them into basic shapes such as rectangles.
Example: Find the area of your school building. 

4.5.8
Use volume and capacity as different ways of measuring the space inside a shape. 
Example: Use cubes to find the volume of a fish tank and a pint jug to find its capacity. 

4.5.9
Add time intervals involving hours and minutes. 
Example: During the school week, you have 5 recess periods of 15 minutes. Find how long that is in hours and minutes. 

4.5.10
Determine the amount of change from a purchase.
Example: You buy a chocolate bar priced at $1.75. How much change do you get if you pay for it with a five-dollar bill?

Standard 6
Data Analysis and Probability

Students organize, represent, and interpret numerical and categorical data and clearly communicate their findings. They show outcomes for simple probability situations.

4.6.1
Represent data on a number line and in tables, including frequency tables.
Example: The students in your class are growing plants in various parts of the classroom. Plan a survey to measure the height of each plant in centimeters on a certain day. Record your survey results on a line plot.

4.6.2
Interpret data graphs to answer questions about a situation.
Example: The line plot below shows the heights of fast-growing plants reported by third-grade students. Describe any patterns that you can see in the data using the words “most,” “few,” and “none.”
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4.6.3
Summarize and display the results of probability experiments in a clear and organized way. 
Example: Roll a number cube 36 times and keep a tally of the number of times that 1, 2, 3, 4, 5, and 6 appear. Draw a bar graph to show your results.

Standard 7
Problem Solving

Students make decisions about how to approach problems and communicate their ideas. 

4.7.1
Analyze problems by identifying relationships, telling relevant from irrelevant information, sequencing and prioritizing information, and observing patterns.
Example: Solve the problem: “Find a relationship between the number of faces, edges, and vertices of a solid shape with flat surfaces.” Try two or three shapes and look for patterns. 

4.7.2          Decide when and how to break a problem into simpler parts.
Example: In the first example, find what happens to cubes and rectangular solids.

Students use strategies, skills, and concepts in finding and communicating solutions to problems.

4.7.3
Apply strategies and results from simpler problems to solve more complex problems.
Example: In the first example, use your method for cubes and rectangular solids to find what happens to other prisms and to pyramids.

4.7.4
Use a variety of methods, such as words, numbers, symbols, charts, graphs, tables, diagrams, tools, and models to solve problems, justify arguments, and make conjectures.
Example: In the first example, make a table to help you explain your results to another student.

4.7.5
Express solutions clearly and logically by using the appropriate mathematical terms and notation. Support solutions with evidence in both verbal and symbolic work.
Example: In the first example, explain what happens with all the shapes that you tried.

4.7.6
Recognize the relative advantages of exact and approximate solutions to problems and give answers to a specified degree of accuracy.
Example: You are telling a friend the time of a TV program. How accurate should you be: to the nearest day, hour, minute, or second?

4.7.7
Know and use appropriate methods for estimating results of whole-number computations.
Example: You buy 2 CDs for $15.95 each. The cashier tells you that will be $49.90. Does that surprise you?

4.7.8
Make precise calculations and check the validity of the results in the context of the problem.
Example: The buses you use for a school trip hold 55 people each. How many buses will you need to seat 180 people?

Students determine when a solution is complete and reasonable and move beyond a particular problem by generalizing to other situations.

4.7.9
Decide whether a solution is reasonable in the context of the original situation.
Example: In the last example, would an answer of 3.27 surprise you?

4.7.10
Note the method of finding the solution and show a conceptual understanding of the method by solving similar problems.
Example: Change the first example so that you look at shapes with curved surfaces.

Common Core

Operations and Algebraic Thinking

Use the four operations with whole numbers to solve problems.

4.OA.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.
4.OA.2 Multiply 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.1
4.OA.3 Solve multistep 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.
Gain familiarity with factors and multiples.

4.OA.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.
Generate and analyze patterns.

4.OA.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 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.

Number and Operations in Base Ten2 NBT

Number and Operations in Base Ten

Generalize place value understanding for multi-digit whole numbers.

4.NBT.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.
4.NBT.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.
4.NBT.3 Use place value understanding to round multi-digit whole numbers to any place.
Use place value understanding and properties of operations to perform multi-digit arithmetic.

4.NBT.4 Fluently add and subtract multi-digit whole numbers using the standard algorithm.
4.NBT.5 Multiply a whole number of up to four digits by a one-digit whole number, and multiply two twodigit

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.
4.NBT.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.

N
umber and Operations-Fractions3 NF

Number and Operations-Fractions

Extend understanding of fraction equivalence and ordering.

4.NF.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.
4.NF.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.

Build fractions from unit fractions by applying and extending previous understandings of operations on

whole numbers.

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

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

whole.

b. 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.

c. 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.

d. 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.

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

a. 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 × (1/4), recording the conclusion by the equation 5/4 = 5 × (1/4).

b. 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/b) = (n × a)/b.)

c. 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?
Understand decimal notation for fractions, and compare decimal fractions.

4.NF.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 100.4
4.NF.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.
4.NF.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.

Measurement and Data MD

Measurement and Data

Solve problems involving measurement and conversion of measurements from a larger unit to a smaller

unit.

4.MD.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 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 at this grade.

4.MD.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.
4.MD.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.
Represent and interpret data.

4.MD.4 Make 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.
Geometric measurement: understand concepts of angle and measure angles.

4.MD.5 Recognize angles as geometric shapes that are formed wherever two rays share a common endpoint,

and understand concepts of angle measurement:

a. 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.

b. An angle that turns through n one-degree angles is said to have an angle measure of n degrees.
4.MD.6 Measure angles in whole-number degrees using a protractor. Sketch angles of specified measure.
4.MD.7 Recognize angle measure as additive. When an angle is decomposed into non-overlapping parts, the

angle measure of the whole is the sum of 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.

G
Geometry

Draw and identify lines and angles, and classify shapes by properties of their lines and angles.

4.G.1 Draw points, lines, line segments, rays, angles (right, acute, obtuse), and perpendicular and parallel

lines. Identify these in two-dimensional figures.
4.G.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.
4.G.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.
for Mathematical Practice
Standards for Mathematical Practice

The Standards for Mathematical Practice describe varieties of expertise that mathematics educators at all levels

should seek to develop in their students. These practices rest on important “processes and proficiencies” with

longstanding importance in mathematics education.
1. Make sense of problems and persevere in solving them.

Mathematically proficient students start by explaining to themselves the meaning of a problem and

looking for entry points to its solution. They analyze givens, constraints, relationships, and goals. They make

conjectures about the form and meaning of the solution and plan a solution pathway rather than simply jumping

into a solution attempt. They consider analogous problems, and try special cases and simpler forms of the

original problem in order to gain insight into its solution. They monitor and evaluate their progress and change

course if necessary. Older students might, depending on the context of the problem, transform algebraic

expressions or change the viewing window on their graphing calculator to get the information they need.

Mathematically proficient students can explain correspondences between equations, verbal descriptions, tables,

and graphs or draw diagrams of important features and relationships, graph data, and search for regularity or

trends. Younger students might rely on using concrete objects or pictures to help conceptualize and solve a

problem. Mathematically proficient students check their answers to problems using a different method, and they

continually ask themselves, 􀁬Does this make sense?􀁺 They can understand the approaches of others to

solving complex problems and identify correspondences between different approaches.
2. Reason abstractly and quantitatively.

Mathematically proficient students make sense of quantities and their relationships in problem

situations. They bring two complementary abilities to bear on problems involving quantitative relationships: the

ability to decontextualize—to abstract a given situation and represent it symbolically and manipulate the

representing symbols as if they have a life of their own, without necessarily attending to their referents—and the

ability to contextualize, to pause as needed during the manipulation process in order to probe into the referents

for the symbols involved. Quantitative reasoning entails habits of creating a coherent representation of the

problem at hand; considering the units involved; attending to the meaning of quantities, not just how to compute

them; and knowing and flexibly using different properties of operations and objects.

3. Construct viable arguments and critique the reasoning of others.

Mathematically proficient students understand and use stated assumptions, definitions, and previously

established results in constructing arguments. They make conjectures and build a logical progression of

statements to explore the truth of their conjectures. They are able to analyze situations by breaking them into

cases, and can recognize and use counterexamples. They justify their conclusions, communicate them to others,

and respond to the arguments of others. They reason inductively about data, making plausible arguments that

take into account the context from which the data arose. Mathematically proficient students are also able to

compare the effectiveness of two plausible arguments, distinguish correct logic or reasoning from that which is

flawed, and—if there is a flaw in an argument—explain what it is. Elementary students can construct arguments

using concrete referents such as objects, drawings, diagrams, and actions. Such arguments can make sense and

be correct, even though they are not generalized or made formal until later grades. Later, students learn to

determine domains to which an argument applies. Students at all grades can listen or read the arguments of

others, decide whether they make sense, and ask useful questions to clarify or improve the arguments.

4. Model with mathematics.

Mathematically proficient students can apply the mathematics they know to solve problems arising in

everyday life, society, and the workplace. In early grades, this might be as simple as writing an addition

equation to describe a situation. In middle grades, a student might apply proportional reasoning to plan a school

event or analyze a problem in the community. By high school, a student might use geometry to solve a design

problem or use a function to describe how one quantity of interest depends on another. Mathematically

proficient students who can apply what they know are comfortable making assumptions and approximations to

simplify a complicated situation, realizing that these may need revision later. They are able to identify important

quantities in a practical situation and map their relationships using such tools as diagrams, two-way tables,

graphs, flowcharts and formulas. They can analyze those relationships mathematically to draw conclusions.

They routinely interpret their mathematical results in the context of the situation and reflect on whether the

results make sense, possibly improving the model if it has not served its purpose.

5. Use appropriate tools strategically.

Mathematically proficient students consider the available tools when solving a mathematical problem.

These tools might include pencil and paper, concrete models, a ruler, a protractor, a calculator, a spreadsheet, a

computer algebra system, a statistical package, or dynamic geometry software. Proficient students are

sufficiently familiar with tools appropriate for their grade or course to make sound decisions about when each

of these tools might be helpful, recognizing both the insight to be gained and their limitations. For example,

mathematically proficient high school students analyze graphs of functions and solutions generated using a

graphing calculator. They detect possible errors by strategically using estimation and other mathematical

knowledge. When making mathematical models, they know that technology can enable them to visualize the

results of varying assumptions, explore consequences, and compare predictions with data. Mathematically

proficient students at various grade levels are able to identify relevant external mathematical resources, such as

digital content located on a website, and use them to pose or solve problems. They are able to use technological

tools to explore and deepen their understanding of concepts.

6. Attend to precision.

Mathematically proficient students try to communicate precisely to others. They try to use clear

definitions in discussion with others and in their own reasoning. They state the meaning of the symbols they

choose, including using the equal sign consistently and appropriately. They are careful about specifying units of

measure, and labeling axes to clarify the correspondence with quantities in a problem. They calculate accurately

and efficiently, express numerical answers with a degree of precision appropriate for the problem context. In the

elementary grades, students give carefully formulated explanations to each other. By the time they reach high

school they have learned to examine claims and make explicit use of definitions.

7. Look for and make use of structure.

Mathematically proficient students look closely to discern a pattern or structure. Young students, for

example, might notice that three and seven more is the same amount as seven and three more, or they may sort a

collection of shapes according to how many sides the shapes have. Later, students will see 7 × 8 equals the well

remembered 7 × 5 + 7 × 3, in preparation for learning about the distributive property. In the expression x2 + 9x

+ 14, older students can see the 14 as 2 × 7 and the 9 as 2 + 7. They recognize the significance of an existing

line in a geometric figure and can use the strategy of drawing an auxiliary line for solving problems. They also

can step back for an overview and shift perspective. They can see complicated things, such as some algebraic

expressions, as single objects or as being composed of several objects. For example, they can see 5 – 3(x – y)2

as 5 minus a positive number times a square and use that to realize that its value cannot be more than 5 for any

real numbers x and y.

8. Look for and express regularity in repeated reasoning.

Mathematically proficient students notice if calculations are repeated, and look both for general methods

and for shortcuts. Upper elementary students might notice when dividing 25 by 11 that they are repeating the

same calculations over and over again, and conclude they have a repeating decimal. By paying attention to the

calculation of slope as they repeatedly check whether points are on the line through (1, 2) with slope 3, middle

school students might abstract the equation (y – 2)/(x – 1) = 3. Noticing the regularity in the way terms cancel

when expanding (x – 1)(x + 1), (x – 1)(x2 + x + 1), and (x – 1)(x3 + x2 + x + 1) might lead them to the general

formula for the sum of a geometric series. As they work to solve a problem, mathematically proficient students

maintain oversight of the process, while attending to the details. They continually evaluate the reasonableness of their intermediate results.
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