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Curriculum Framework For Mathematics 
School: Kuumba Academy Charter School Curricular Tool:  Singapore Math  Grade: 6 Teacher: ______________________ 

 
Standards Alignment 

 
Unit  Concept/ 

Big Ideas 

Essential Questions/ 

Learning Targets 

Assessments 

Unit One: Algebra 

Timeline : 13 days  

Expressions and Equations 

Apply and extend previous understandings of arithmetic to 

algebraic expressions. 

 

Write and evaluate numerical expressions involving whole-

number exponents. CC.6.EE.1 

 

Write, read, and evaluate 

expressions in which letterstand 

for numbers. CC.6.EE.2 

 

Write expressions that record operations with numbers and 

with letters standing for numbers. For example, express the 

calculation “Subtract y from 5” as 5 – y. CC.6.EE.2a 

 

Identify parts of an expression using mathematical terms 

(sum, term, product, factor, quotient, coefficient); view one or 

more parts of an expression as a single entity. For example, 

describe the expression 2 (8 + 7) as a product of two factors; 

view (8 + 7) as both a single entity and a sum of two terms. 

CC.6.EE.2b 

 

Evaluate expressions at specific values of their variables. 

Include expressions that arise from formulas used in real-world 

problems. Perform arithmetic operations, including those 

involving whole- number exponents, in the conventional order 

when there are no parentheses to specify a particular order 

(Order of Operations). CC.6.EE.2c 

a.  

Reason about and solve one-variable equations and 

inequalities. 

Mathematical expressions 

can be used to represent and 

solve real-world and 

mathematical problems. 

 

Flexibility in manipulating 

expressions to suit a 

particular purpose (rewriting 

an expression to represent a 

quantity in a different way 

to make it more compact or 

to feature different 

information) helps with 

solving problems 

efficiently. 

Essential Questions: 

How are letters used to represent 

unknown numbers? 

 

How is an equation written and 

evaluated using substitution? 

 

How is an equation simplified 

using addition and subtraction? 

 

Learning Targets: 

 Write algebraic expressions 

using addition, subtraction, 

multiplication and division. 

 Write and solve one-step 

algebraic equations. 

 Write an algebraic 

expression with two 

variables. 

 Add and subtract algebraic 

expressions with two 

variables. 

 Evaluate algebraic 

expressions with two 

variables. 

 Draw bar models to 

represent simple algebraic 

expressions. 

 Write an algebraic 

expression using up to three 

variables. 

Suggested Formative 

Assessments: 

Textbook Tasks  

Workbook Exercises  

Vocabulary checks:  

 Horizontally 

 Vertically 

 Table 

 Bar model  

 Express 

 Solve 

 Graph 

 Coordinate 

 Ordered pairs 

 Integer 

Graphing activities  

Math journals  

Problem Solving challenges 

Exit tickets - Mental Math 

questions 

 

Suggested Summative 

Assessments: 

Chapter Test A 

Chapter Test B 

Cumulative Test A 

Cumulative Test B 

Performance Task 
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Standards Alignment 

 
Unit  Concept/ 

Big Ideas 

Essential Questions/ 

Learning Targets 

Assessments 

b.  

Understand solving an equation or inequality as a process of 

answering a question: which values from a specified set, if 

any, make the equation or inequality true? Use substitution to 

determine whether a given number in a specified set makes an 

equation or inequality true. CC.6.EE.5 

c.  

Use variables to represent numbers and write expressions 

when solving a real-world or mathematical problem; 

understand that a variable can represent an unknown number, 

or, depending on the purpose at hand, any number in a 

specified set. CC.6.EE.6 

d.  

Solve real-world and mathematical problems by writing and 

solving equations of the form x + p = q and px = q for cases in 

which p, q and x are all nonnegative rational numbers. 

CC.6.EE.7 

e.  

Write an inequality of the form x > c or x < c to represent a 

constraint or condition in a real-world or mathematical 

problem. Recognize that inequalities of the form x > c or x < c 

have infinitely many solutions; represent solutions of such 

inequalities on number line diagrams. CC.6.EE.8 

f.  

Represent and analyze quantitative relationships between 

dependent and independent variables.  

 

Use variables to represent two quantities in a real-world 

problem that change in relationship to one another; write an 

equation to express one quantity, thought of as the dependent 

variable, in terms of the other quantity, thought of as the 

independent variable. Analyze the relationship between the 

dependent and independent variables using graphs and tables, 

and relate these to the equation. CC.6.EE.9 

 

 

 Add and subtract algebraic 

expressions with up to three 

variables. 

 Evaluate algebraic 

expressions with up to three 

variables. 

 Identify points on the 

coordinate plane. 

 Complete table of values 

and graph linear equations. 

 Solve algebraic equations 

graphically. 

 

Rubrics 
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Standards Alignment 

 
Unit  Concept/ 

Big Ideas 

Essential Questions/ 

Learning Targets 

Assessments 

Unit Two: Fractions and Decimals  

Timeline:  7 days  

The Number System   

Apply and extend previous understandings of 

multiplication and division to divide fractions by fractions. 

 

Interpret and compute quotients of fractions, and solve word 

problems involving division of fractions by fractions, e.g., by 

using visual fraction models and equations to represent the 

problem. For example, create a story context for (2/3) ÷ (3/4) 

and use a visual fraction model to show the quotient; use the 

relationship between multiplication and division to explain that 

(2/3) ÷ (3/4) = 8/9 because 3/4 of 8/9 is 2/3. (In general, (a/b) ÷ 

(c/d) = ad/bc.) How much chocolate will each person get if 3 

people share 1/2 lb of chocolate equally? How many 3/4-cup 

servings are in 2/3 of a cup of yogurt? How wide is a 

rectangular strip of land with length 3/4 mi and area 1/2 square 

mi? CC.6.NS.1 

 

Compute fluently with multi-digit numbers and find 

common factors and multiples. 

 

Fluently divide multi-digit numbers using the standard 

algorithm. CC.6.NS.2 

 

Fluently add, subtract, multiply, and divide multi-digit 

decimals using the standard algorithm for each operation. 

CC.6.NS.3 
 

Find the greatest common factor of two whole numbers less 

than or equal to 100 and the least common multiple of two 

whole numbers less than or equal to 12. Use the distributive 

property to express a sum of two whole numbers 1-100 with a 

common factor as a multiple of a sum of two whole numbers 

with no common factor. For example, express 36 + 8 as 4 (9 + 

2). CC.6.NS.4 

 

Understand a rational number as a point on the number 

There are multiple ways to 

represent the same number. 

 

Fractions and decimals are 

parts of a whole. 

Essential Questions: 

What happens when 

fractions/decimals are 

compared? 

 

Why are fractions/decimals 

compared? 

 

What are the relationships 

between fractions and decimals? 

 

What are the processes for 

adding fractions/decimals? 

 

What are the processes for 

subtracting fractions/decimals? 

 

What are the processes for 

multiplying decimals? 

 

What strategies are used to solve 

a problem involving 

fractions/decimals? 

 

How is this concept 

alike/different from solving 

problems with whole numbers? 
 
Learning Targets: 

 Write a fraction as a 

decimal. 

 Represent positive and 

negative fractions on a 

vertical line. 

 Represent positive and 

negative decimals on a 

Suggested Formative 

Assessments: 

Textbook Tasks 

Workbook Exercises  

Vocabulary checks:  

 Fraction 

 Decimal 

 Tenths 

 Hundredths 

 Express 

 Simplify 

 Simplest form 

 Negative 

 Vertical number 

line 

 Horizontal number 

line 

Conversion activities  

Math journals  

Problem Solving challenges 

Exit tickets - Mental Math 

questions 

 

Suggested Summative 

Assessments: 

Chapter Test A 

Chapter Test B 

Cumulative Test A 

Cumulative Test B 

Performance Tasks 

Rubrics 
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Standards Alignment 

 
Unit  Concept/ 

Big Ideas 

Essential Questions/ 

Learning Targets 

Assessments 

line. Extend number line diagrams and coordinate axes 

familiar from previous grades to represent points on the 

line and in the plane with negative number coordinates. 

CC.6.NS.6 

 

Recognize opposite signs of numbers as indicating locations on 

opposite sides of 0 on the number line; recognize that the 

opposite of the opposite of a number is the number itself, e.g.,  

-(-3) = 3, and that 0 is its own opposite. CC.6.NS.6a 

 

Understand signs of numbers in ordered pairs as indicating 

locations in quadrants of the coordinate plane; recognize that 

when two ordered pairs differ only by signs, the locations of 

the points are related by reflections across one or both axes. 

CC.6.NS.6b 

 

Find and position integers and other rational numbers on a 

horizontal or vertical number line diagram; find and position 

pairs of integers and other rational numbers on a coordinate 

plane. CC.6.NS.6c 

 

horizontal or vertical 

number line. 

 Compare positive and 

negative fractions and 

decimals.  

 Write a decimal as a 

fraction, and vice versa. 

 

 

 

Unit Three: The Four Operations of Fractions 

Timeline: 9 days  

Expressions and Equations  

Apply and extend previous understandings of arithmetic to 

algebraic expressions. 

 

Write, read, and evaluate expressions in which letters stand for 

numbers. CC.6.EE.2 

 

Write expressions that record operations with numbers and 

with letters standing for numbers. For example, express the 

calculation "Subtract y from 5" as 5 - y. CC.6.EE.2a 

 

Identify parts of an expression using mathematical terms (sum, 

term, product, factor, quotient, coefficient); view one or more 

parts of an expression as a single entity. For example, describe 

Equivalent fractions 

represent the same 

quantities. 

 

The concept of equivalent 

fractions is very useful 

when comparing, ordering, 

simplifying, and operating 

with fractions. 

 

Addition and subtraction of 

fractions requires common 

denominators. 

Equivalent fractions 

represent the same 

Essential Questions: 

What operation is needed to 

find the answer to 

mathematical problems? 

 

What different symbols are 

used to indicate different 

operations? 

 

How can prediction help 

determine whether the answer 

to a problem using fractions 

or decimals will be an 

increase or a decrease of the 

original value? 

Suggested Formative 

Assessments: 

Textbook Tasks  

Workbook Exercises  

Vocabulary checks:  

 Fraction 

 Numerator 

 Denominator  

 Unlike fraction 

 Mixed number 

 Equivalent fraction 

 Improper fraction 

 Common multiple  
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Standards Alignment 

 
Unit  Concept/ 

Big Ideas 

Essential Questions/ 

Learning Targets 

Assessments 

the expression 2 (8 + 7) as a product of two factors; view (8 + 

7) as both a single entity and a sum of two terms. CC.6.EE.2b 

 

Include expressions that arise from formulas used in real-world 

problems. Perform arithmetic operations, including those 

involving whole- number exponents, in the conventional order 

when there are no parentheses to specify a particular order 

(Order of Operations). CC.6.EE.2c 

 

Apply the properties of operations to generate equivalent 

expressions. For example, apply the distributive property to the 

expression 3 (2 + x) to produce the equivalent expression 6 + 

3x; apply the distributive property to the expression 24x + 18y 

to produce the equivalent expression 6 (4x + 3y); apply 

properties of operations to y + y + y to produce the equivalent 

expression 3y. CC.6.EE.3 

 

Identify when two expressions are equivalent (i.e., when the 

two expressions name the same number regardless of which 

value is substituted into them). For example, the expressions y 

+ y + y and 3y are equivalent because they name the same 

number regardless of which number y stands for. CC.6.EE.4 

 

quantities. 

 

Estimation strategies for 

these two operations are 

based on using benchmarks 

like 0, ¼, ½, ¾, etc. 
 
 

 

 

How is estimation used to 

determine reasonableness? 

 

 

Learning Targets: 

 Add and subtract mixed 

numbers. 

 Solve word problems that 

involve addition and 

subtraction of fractions. 

 Solve word problems that 

involve algebra and 

fractions. 

 Find the fraction of a mixed 

number. 

 Solve word problems that 

involve multiplication of 

fractions. 

 Multiply mixed numbers by 

fractions. 

 Solve word problems that 

involve division of 

fractions.  

 

 

Math journals  

Problem Solving challenges 

Exit tickets - Mental Math 

questions 

Suggested Summative 

Assessments: 

Chapter Test A 

Chapter Test B 

Cumulative Test A 

Cumulative Test B 

Performance Tasks 

Rubrics 

Unit Four: Percentage 

Timeline:  8 days  

The Number System 

Compute fluently with multi-digit numbers and find 

common factors and multiples. 

 

Fluently divide multi-digit numbers using the standard 

algorithm. CC.6.NS.2 

 

Fluently add, subtract, multiply, and divide multi-digit 

decimals using the standard algorithm for each operation. 

Percentage is a part of a 

whole. 

 

Percentage may be 

expressed as a fraction or a 

decimal. 

 

There are several methods 

used to convert between 

fractions, decimals, and 

Essential Questions: 

What methods can be used to 

calculate percentages? 

 

How is the percentage of a 

whole value calculated? 

 

How a value is found when a 

percentage is given? 

 

Suggested Formative 

Assessments: 

Textbook Tasks  

Workbook Exercises  

Vocabulary checks:  

 Percent increase 

 Percent decrease 

 Interest 
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Standards Alignment 

 
Unit  Concept/ 

Big Ideas 

Essential Questions/ 

Learning Targets 

Assessments 

CC.6.NS.3 

 

Ratios and Proportional Relationships  

Understand ratio concepts and use ratio reasoning to 

solve problems  

 

Use ratio and rate reasoning to 

 solve real-world and mathematical  problems, e.g., by 

reasoning about  tables of equivalent ratios, tape  diagrams, 

double number line diagrams, or equations. CC.6.RP.3 

 

Find a percent of a quantity as a rate per 100 (e.g., 30% of a 

quantity means 30/100 times the quantity); solve problems 

involving finding the whole, given a part and the percent. 

CC.6.RP.3c 
 

percentages.   

Learning Targets: 

 Find the value for a 

percentage part given the 

value for the whole. 

 Percentage change refers to 

percent increase and 

percent decrease. 

 Define interest, sales tax, 

and discount. 

 Solve word problems 

involving interest, sales tax, 

and discount. 

 Sales Tax 

 Discount 

Math journals  

Problem Solving challenges 

Exit tickets - Mental Math 

questions 

 

Suggested Summative 

Assessments: 

Chapter Test A 

Chapter Test B 

Cumulative Test A 

Cumulative Test B 

Performance Tasks 

Rubrics 

Unit Five: Ratio and Proportion 

Timeline: 14 days  

Ratios and Proportional Relationships   

Understand ratio concepts and use ratio reasoning to solve 

problems.  

 

Understand the concept of a ratio and use ratio language to 

describe a ratio relationship between two quantities. For 

example, "The ratio of wings to beaks in the bird house at the 

zoo was 2:1, because for every 2 wings there was 1 beak." "For 

every vote candidate A received, candidate C received nearly 

three votes." CC.6.RP.1 

 

Understand the concept of a unit rate a/b associated with a ratio 

a:b with b = 0, and use rate language in the context of a ratio 

relationship. For example, "This recipe has a ratio of 3 cups of 

flour to 4 cups of sugar, so there is 3/4 cup of flour for each cup 

of sugar." "We paid $75 for 15 hamburgers, which is a rate of 

$5 per hamburger."  CC.6.RP.2 

Use ratio and rate reasoning to solve real-world and 

mathematical problems, e.g., by reasoning about tables of 

equivalent ratios, tape diagrams, double number line diagrams, 

Equivalent equations and 

proportions are equal. 

 

Equivalent ratios are equal. 

 

Ratios and proportions are 

used to compare quantities.  

 

There is a proportional 

relationship between parts 

of a ratio. 

 

A ratio has the same 

part/whole relationship even 

when applied to different 

situations. 

 

 

Essential Questions: 

How can problems involving 

ratios and rates be solved 

without using a proportion? 

What is the relationship 

between a ratio and a 

proportion? 

How does a proportion 

compare two equivalent 

ratios? 

How are ratios different from 

fractions? 

 

Learning Targets: 

 Compare two quantities 

using ratio. 

 Express a ratio of two 

quantities in its simplest 

Suggested Formative 

Assessments: 

Textbook Tasks  

Workbook Exercises  

Vocabulary checks:  

 Simplest form 

 Common factor 

 Highest (greatest) 

common factor 

 Units of measure 

(cm, ft, kg, mile, 

etc.) 

 Direct proportion 

 Equivalent ratios 

 Equivalent 

fractions  

Math journals  
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Standards Alignment 

 
Unit  Concept/ 

Big Ideas 

Essential Questions/ 

Learning Targets 

Assessments 

or equations. CC.6.RP.3 

 

Make tables of equivalent ratios relating quantities with whole-

number measurements, find missing values in the tables, and 

plot the pairs of values on the coordinate plane. Use tables to 

compare ratios. CC.6.RP.3a 

 

Solve unit rate problems including those involving unit pricing 

and constant speed. For example, if it took 7 hours to mow 4 

lawns, then at that rate, how many lawns could be mowed in 35 

hours? At what rate were lawns being mowed? CC.6.RP.3b 

 

Find a percent of a quantity as a rate per 100 (e.g., 30% of a 

quantity means 30/100 times the quantity); solve problems 

involving finding the whole, given a part and the percent. 

CC.6.RP.3c 

 

Use ratio reasoning to convert measurement units; manipulate 

and transform units appropriately when multiplying or dividing 

quantities. CC.6.RP.3d 

 

The Number System 

Compute fluently with multi-digit numbers and find 

common factors and multiples. 

 

Fluently add, subtract, multiply, and divide multi-digit 

decimals using the standard algorithm for each operation. 

CC.6.NS.3 

 

 form. 

 Compare two quantities 

expressed in units of 

measurement. 

 Compare three quantities 

using ratio. 

 Express a ratio of three 

quantities in its simplest 

form. 

 Solve word problems 

involving ratio. 

 Solve problems involving 

proportion. 

 

Problem Solving challenges 

Exit tickets - Mental Math 

questions 

 

Suggested Summative 

Assessments: 

Chapter Test A 

Chapter Test B 

Cumulative Test A 

Cumulative Test B 

Performance Tasks 

Rubrics 

Unit Six: Rate and Speed 

Timeline: 11 days 

Ratios and Proportional Relationships  

Understand ratio concepts and use ratio reasoning to solve 

problems.  

 

Understand the concept of a unit rate a/b associated with a ratio 

a:b with b = 0, and use rate language in the context of a ratio 

relationship. For example, "This recipe has a ratio of 3 cups of 

Rate is a measure of one 

quantity per unit value of 

another quantity. 

 

Speed is the rate of distance 

traveled per unit of time. 

 

Essential Questions: 

How is average speed calculated 

without conversion units? 

 

How average speed is calculates 

using conversion units. 

 

Suggested Formative 

Assessments: 

Textbook Tasks  

Workbook Exercises  

Vocabulary checks:  

 Per 
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Standards Alignment 

 
Unit  Concept/ 

Big Ideas 

Essential Questions/ 

Learning Targets 

Assessments 

flour to 4 cups of sugar, so there is 3/4 cup of flour for each cup 

of sugar." "We paid $75 for 15 hamburgers, which is a rate of 

$5 per hamburger."  CC.6.RP.2 

 

Use ratio and rate reasoning to solve real-world and 

mathematical problems, e.g., by reasoning about tables of 

equivalent ratios, tape diagrams, double number line diagrams, 

or equations. CC.6.RP.3 

 

 Make tables of equivalent ratios relating quantities with 

whole-number measurements, find missing values in the tables, 

and plot the pairs of values on the coordinate plane. Use tables 

to compare ratios. CC.6.RP.3a 

 

Solve unit rate problems including those involving unit pricing 

and constant speed. For example, if it took 7 hours to mow 4 

lawns, then at that rate, how many lawns could be mowed in 35 

hours? At what rate were lawns being mowed? CC.6.RP.3b 

 

Find a percent of a quantity as a rate per 100 (e.g., 30% of a 

quantity means 30/100 times the quantity); solve problems 

involving finding the whole, given a part and the percent. 

CC.6.RP.3c 

 

Average speed is calculated 

by finding the mean of a set 

a data (various speeds 

traveled). 

How is time calculated by 

applying average speed? 

 

Learning Targets: 

 Understand rate as a 

measure of one quantity per 

unit value of another 

quantity. 

 Solve word problems 

involving rate. 

 Understand speed as the 

rate of distance traveled per 

unit of time. 

 Solve word problems 

involving speed. 

 Understand average speed. 

 Solve word problems 

involving average speed. 

 

 

 

 Rate 

 Part thereof 

 Distance 

 Time 

 Speed 

 Average speed 

Math journals   

Problem Solving challenges 

Exit tickets - Mental Math 

questions 

 

Suggested Summative 

Assessments: 

Chapter Test A 

Chapter Test B 

Cumulative Test A 

Cumulative Test B 

Performance Tasks 

Rubrics 

Unit Seven: Circles 

Timeline: 9 days 

Expressions and Equations 

Apply and extend previous understanding of arithmetic to 

algebraic expressions. 

 

Write, read, and evaluate expressions in which letters stand for 

numbers. CC.6.EE.1 

 

Evaluate expressions at specific values of their variables.  

Include expressions that arise from formulas used in real-world 

problems. Perform arithmetic operations, including those 

involving whole- number exponents, in the conventional order 

when there are no parentheses to specify a particular order 

The measure of diameter 

varies when calculating 

diameter of different sized 

circles. 

 

The measure of 

circumference varies when 

calculating the 

circumference of different 

sized circles. 

 

There is a relationship 

Essential Questions: 

How is the diameter of a circle 

measured? 

 

How is the circumference of a 

circle calculated? 

 

How do the circumference and 

area of a circle relate? 

What is the formula for 

calculating the circumference of 

a circle? 

Suggested Formative 

Assessments: 

Textbook Tasks  

Workbook Exercises  

Vocabulary checks:  

 Circle 

 Circumference 

 Constant 

 Diameter 

 Radius  
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Standards Alignment 

 
Unit  Concept/ 

Big Ideas 

Essential Questions/ 

Learning Targets 

Assessments 

(Order of Operations). For example, use the formulas V = s3 

and A = 6 s2 to find the volume and surface area of a cube with 

sides of length s = 1/2. CC.6.EE.2c 

 

 

between diameter and 

circumference. 

 

A standard formula is used 

to find the circumference of 

a circle when the diameter is 

given. 

 

 

What is the formula for 

calculating the diameter of a 

circle? 

 

Learning Targets: 

 Discuss the relationship 

between the circumference 

and diameter of a circle. 

 Discuss the concept of a 

constant such as pi.  

 Find the radius of a circle 

given its diameter and vice 

versa. 

 Find the circumference of a 

circle given its radius or 

diameter. 

 Find the perimeter of parts 

of circles. 

 Understand the relationship 

between the radius and 

diameter of a circle. 

 Discuss the relationship 

between the area and radius 

of a circle. 

 Find the area of a 

circle given the radius 

or diameter. 

 Find the area and 

perimeter of parts 

of circles. 

 Find the area of composite 

figures that have a curved 

side using the 'addition' or 

'subtraction' approach. 

 Find the area of composite 

figures that have a curved 

side using the 

 Quarter circle 

 Semicircle 

 Composite figure 

Math journals   

Problem Solving challenges 

Exit tickets - Mental Math 

questions 

 

Suggested Summative 

Assessments: 

Chapter Test A 

Chapter Test B 

Cumulative Test A 

Cumulative Test B 

Performance Tasks 

Rubrics 
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Standards Alignment 

 
Unit  Concept/ 

Big Ideas 

Essential Questions/ 

Learning Targets 

Assessments 

'transformation' approach.  

 Find the perimeter of 

composite figures that have 

a curved side. 

 Solve problems involving 

the area and perimeter of 

composite figures that have 

a curved side. 

 

Unit Eight: Volume of Prisms and Cylinders 

Timeline: 6 days 

Expressions and Equations  

Apply and extend previous understandings of arithmetic to 

algebraic expressions. 

 

Include expressions that arise from formulas used in real-world 

problems. Perform arithmetic operations, including those 

involving whole- number exponents, in the conventional order 

when there are no parentheses to specify a particular order 

(Order of Operations). For example, use the formulas V = s3 

and A = 6 s2 to find the volume and surface area of a cube with 

sides of length s = 1/2. CC.6.EE.2c 

 

Geometry  

Solve real-world and mathematical problems involving 

area, surface area, and volume.  

 

Find the area of right triangles, other triangles, special 

quadrilaterals, and polygons by composing into rectangles or 

decomposing into triangles and other shapes; apply these 

techniques in the context of solving real-world and 

mathematical problems. CC.6.G.1 

 

Find the volume of a right rectangular prism with fractional 

edge lengths by packing it with unit cubes of the appropriate 

unit fraction edge lengths, and show that the volume is the 

Rectangular and triangular 

prisms share similar 

properties. 

 

Surface area is used to 

calculate the volume of both 

rectangular and triangular 

prisms. 

 

Radius/diameter and the 

height of a circle are used to 

calculate volume of a 

cylinder. 

Essential Questions: 

In what ways are solids the 

same, and in what ways are they 

different? 

 

How can the volume of a 

triangular prism be calculated 

using the area of a triangular 

surface and the height of a 

prism? 

 

How can the volume of a 

cylinder be calculated given the 

area of a circular base and 

height of the cylinder. 

 

Learning Targets: 

 Discuss the relationship 

between a rectangular and a 

triangular prism. 

 Find the volume of 

rectangular prisms and 

triangular prisms using 

surface area. 

 Solve word problems 

involving volumes of 

prisms. 

Suggested Formative 

Assessments: 

Textbook Tasks  

Workbook Exercises  

Vocabulary checks:  

 Cube 

 Rectangular prism 

 Triangular prism 

 Volume 

 Cylinder 

Math journals   

Problem Solving challenges 

Exit tickets - Mental Math 

questions 

 

Suggested Summative 

Assessments: 

Chapter Test A 

Chapter Test B 

Cumulative Test A 

Cumulative Test B 

Performance Tasks 

Rubrics 
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Standards Alignment 

 
Unit  Concept/ 

Big Ideas 

Essential Questions/ 

Learning Targets 

Assessments 

same as would be found by multiplying the edge lengths of the 

prism. Apply the formulas V = l w h and V = b h to find 

volumes of right rectangular prisms with fractional edge 

lengths in the context of solving real-world and mathematical 

problems. CC.6.G.2 

 

 

 

 Discuss the relationship 

between the area of a circle 

and the volume of a 

cylinder. 

 Find the volume of a 

cylinder given the radius or 

diameter and height of a 

circle.  

 Solve word problems 

involving the volume of 

cylinders, composite solids, 

and prisms.  

 Find the volumes of solids 

such as rectangular prisms, 

triangular prisms and 

cylinders. 

 

Unit Nine: Angles 

Timeline: 8 days 

Geometry  

Solve real-world and mathematical problems involving 

area, surface area, and volume.  

 

Find the area of right triangles, other triangles, special 

quadrilaterals, and polygons by composing into rectangles or 

decomposing into triangles and other shapes; apply these 

techniques in the context of solving real-world and 

mathematical problems. CC.6.G.1 

 

There are three types of 

angles: right angles, obtuse 

angles, acute angles. 

 

Adjacent angles share a 

common vertex and a 

common side. 

 

Vertically opposite angles 

are formed when two 

straight lines cross each 

other. 

 

Vertically opposite lines are 

equal. 

 

 The sum of angles at a 

point is always 360 degrees. 

 

Essential Questions: 

How are angles identified by 

measure? 

 

What is the relationship between 

angles and the measures 90 

degrees, 180degrees, and 360 

degrees? 

 

How do lines relate to angles? 

 

What are complimentary and 

supplementary angels? 

 

How are triangles classified as 

equilateral, isosceles, right, or 

scalene? 

 

 

Suggested Formative 

Assessments: 

Textbook Tasks  

Workbook Exercises  

Vocabulary checks:  

 Acute angle 

 Adjacent angle 

 Common side 

 Obtuse angle 

 Right angle 

 Straight line 

 Vertex 

Math journals   

Problem Solving challenges 

Exit tickets - Mental Math 

questions 



F-12

 

 

                                                                                                                                                         Copyright © 2012 by 
 

 

Standards Alignment 

 
Unit  Concept/ 

Big Ideas 

Essential Questions/ 

Learning Targets 

Assessments 

Complimentary angles are 

two angles that add up to 90 

degrees. 

 

Supplementary angles are 

two angles that add up to 

180 degrees. 

 

Triangles are identified as 

equilateral, isosceles, right, 

or scalene. 

Learning Targets: 

 Identify a right angle as an 

angle measuring 90 

degrees. 

 Identify an acute angle as 

an angle that is less than 90 

degrees. 

 Identify an obtuse angle as 

an angle that is more than 

90 degrees but less than 180 

degrees. 

 Identify adjacent angles as 

angles sharing a common 

side. 

 Identify vertically opposite 

angles as angles formed 

when straight lines cross 

each other. 

 Identify angles at a point as 

angles sharing a common 

vertex and the sum of the 

angles is 360 degrees. 

 Discuss adjacent angles 

in relation to 

perpendicular lines and 

right angles. 

 Find unknown angles using 

the properties of 

complementary angles, 

angles on a straight line, 

vertically opposite angles, 

and angles at a point. 

 Identify equilateral triangle, 

isosceles triangle, right 

triangle, and scalene 

triangle. 

 Solve problems involving 

 

 

Suggested Summative 

Assessments: 

Chapter Test A 

Chapter Test B 

Cumulative Test A 

Cumulative Test B 

Cumulative Test B 

Performance Tasks 

Rubrics  
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Standards Alignment 

 
Unit  Concept/ 

Big Ideas 

Essential Questions/ 

Learning Targets 

Assessments 

angles and polygons. 

 

Unit Ten: Construction of Triangles and Quadrilaterals  

Timeline: 6 days 

Geometry  

Solve real-world and mathematical problems involving 

area, surface area, and volume.  

 

Find the area of right triangles, other triangles, special 

quadrilaterals, and polygons by composing into rectangles or 

decomposing into triangles and other shapes; apply these 

techniques in the context of solving real-world and 

mathematical problems. CC.6.G.1 

 

Find the volume of a right rectangular prism with fractional 

edge lengths by packing it with unit cubes of the appropriate 

unit fraction edge lengths, and show that the volume is the 

same as would be found by multiplying the edge lengths of the 

prism. Apply the formulas V = l w h and V = b h to find 

volumes of right rectangular prisms with fractional edge 

lengths in the context of solving real-world and mathematical 

problems. CC.6.G.2 

 

Draw polygons in the coordinate plane given coordinates for 

the vertices; use coordinates to find the length of a side joining 

points with the same first coordinate or the same second 

coordinate. Apply these techniques in the context of solving 

real-world and mathematical problems. CC.6.G.3 

 

Represent three-dimensional figures using nets made up of 

rectangles and triangles, and use the nets to find the surface 

area of these figures. Apply these techniques in the context of 

solving real-world and mathematical problems. CC.6.G.4 

 

Lines are measured using a 

ruler and angles are 

constructed using a 

protractor. 

 

Trapezoids can be 

constructed based on given 

measurements. 

 

Standard angles are used to 

estimate other angles 

measures. 

 

Triangles can be constructed 

based on given 

measurements. 

 

Quadrilaterals can be 

constructed based on given 

measurements. 

 

Essential Questions: 

How are quadrilaterals 

identified? 

 

Why are protractors used to 

construct angles and rulers used 

to draw lines?  

 

How are trapezoids, triangles, 

and quadrilaterals constructed 

based on given measurements? 

 

Learning Targets: 

 Identify quadrilaterals such 

as parallelograms and 

trapezoids. 

 Draw lines given the 

measurements. 

 Draw angles given the 

measurements. 

 Draw lines parallel to given 

lines that pass through a 

point. 

 Draw lines perpendicular to 

given lines and passing 

through a point. 

 Construct a trapezoid based 

on given measurements. 

 Construct a triangle based 

on given measurements. 

 Construct quadrilaterals 

based on given 

measurements. 

Suggested Formative 

Assessments: 

Textbook Tasks  

Workbook Exercises  

Vocabulary checks:  

 Parallel line 

 Parallelogram 

 Protractor 

 Quadrilateral 

 Set-square 

 Trapezoid 

 Ray 

 Compass 

 Ruler 

Math journals   

Problem Solving challenges 

Exit tickets - Mental Math 

questions 

 

Suggested Summative 

Assessments: 

Chapter Test A 

Chapter Test B 

Cumulative Test A 

Cumulative Test B 

Cumulative Test B 

Performance Tasks 

Rubrics 
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Standards Alignment 

 
Unit  Concept/ 

Big Ideas 

Essential Questions/ 

Learning Targets 

Assessments 

 

Unit Eleven: Data Handling  

Timeline: 14 days  

Statistics and Probability   

Develop understanding of statistical variability.  

 

Recognize a statistical question as one that anticipates 

variability in the data related to the question and accounts for it 

in the answers. For example, "How old am I?" is not a 

statistical question, but "How old are the students in my 

school?" is a statistical question because one anticipates 

variability in students' ages. CC.6.SP.1 

 

Understand that a set of data collected to answer a statistical 

question has a distribution which can be described by its center, 

spread, and overall shape. CC.6.SP.2 

 

Recognize that a measure of center for a numerical data set 

summarizes all of its values with a single number, while a 

measure of variation describes how its values vary with a single 

number. CC.6.SP.3 

 

Summarize and describe distributions.  

 

Display numerical data in plots on a number line, including dot 

plots, histograms, and box plots. CC.6.SP.4 

 

Summarize numerical data sets in relation to their context, such 

as by: CC.6.SP.5 

 

Reporting the number of observations. CC.6.SP.5a 

 

Describing the nature of the attribute under investigation, 

including how it was measured and its units of measurement. 

CC.6.SP.5b 

 

Giving quantitative measures of center (median and/or mean) 

and variability (interquartile range and/or mean absolute 

Misleading data must be 

identified in order to 

accurately interpret data 

displays. 

 

Calculating the mean of a 

set of data is the same as 

calculating the average. 

 

The mean of a set of data is 

used to formulate a 

reasonable conclusion about 

the given data set. 

 

Sampling methods, random 

and convenient, are used to 

interpret data. 

 

The median of a set of data 

is the middle value when the 

values in a set of data are 

arranged in numerical order. 

 

The mode of a set of data is 

the value that occurs most 

frequently. 

 

The range of a set of data 

changes when extreme 

values are represented in a 

set of data, 

 

 

 

 

Essential Questions: 
How does skewed data affect 

outcomes? 

 

How are the mean, median, 

mode, and range calculated for a 

set of data? 

 

How are samplings 

representative of data sets? 

 

Which measure of central 

tendency provides the most 

useful information in a given 

context? 

 

Why is it important to interpret 

graphs accurately? 

Learning Targets: 

 Identify misleading data 

displays. 

 State reasonable 

conclusions about the mean. 

 Interpret data displays 

correctly, 

 Compute the mean, median, 

mode and range of data 

sets. 

 Explain representative 

sample and sampling bias. 

 Interpret data displays 

correctly. 

 Interpret graphs for the 

range of a set of data. 

Suggested Formative 

Assessments: 

Textbook Tasks  

Workbook Exercises  

Vocabulary checks:  

 Average 

 Mean 

 Set of data 

 Bias 

 Convenient 

sampling 

 Measuring 

 Population 

 Random sampling 

 Sample 

 Sampling 

 Survey 

 Median 

 Mode 

 Range 

Math journals   

Problem Solving challenges 

Exit tickets - Mental Math 

questions 

 

 

Suggested Summative 

Assessments: 

Chapter Test A 

Chapter Test B 

Cumulative Test A 
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Standards Alignment 

 
Unit  Concept/ 

Big Ideas 

Essential Questions/ 

Learning Targets 

Assessments 

deviation), as well as describing any overall pattern and any 

striking deviations from the overall pattern with reference to 

the context in which the data were gathered. CC.6.SP.5c 

 

Relating the choice of measures of center and variability to the 

shape of the data distribution and the context in which the data 

were gathered. CC.6.SP.5d 

 

 Solve problems involving 

mean, median mode and 

range. 

 

 

Cumulative Test B 

Performance Tasks 

Rubrics 

Unit Twelve: Probability  

Timeline: 11 days  

Statistics and Probability    

Develop understanding of statistical variability.  

 

Recognize a statistical question as one that anticipates 

variability in the data related to the question and accounts for it 

in the answers. For example, "How old am I?" is not a 

statistical question, but "How old are the students in my 

school?" is a statistical question because one anticipates 

variability in students' ages. CC.6.SP.1 

 

Understand that a set of data collected to answer a statistical 

question has a distribution which can be described by its center, 

spread, and overall shape. CC.6.SP.2 

 

Recognize that a measure of center for a numerical data set 

summarizes all of its values with a single number, while a 

measure of variation describes how its values vary with a single 

number. CC.6.SP.3 

 

Summarize and describe distributions.  

 

Display numerical data in plots on a number line, including dot 

plots, histograms, and box plots. CC.6.SP.4 

 

Summarize numerical data sets in relation to their context, such 

as by: CC.6.SP.5 

 

Reporting the number of observations. CC.6.SP.5a 

Chance affects probability. 

 

Theoretical probability can 

be found without 

performing experiments. 

 

Disjoint events are events 

that cannot occur at the 

same time. 

 

Possibility diagrams are 

used to find the theoretical 

probability of independent 

events. 

 

Tree diagrams are used to 

find the theoretical 

probability of independent 

events. 

 

Determine if events are 

dependent events or 

independent events. 

 

Essential Questions: 

How can information be 

gathered, recorded, and 

organized? 

 

How does the type of data 

influence interpretation ns 

display of that data set? 

 

How is the probability of an 

even determined and described? 

 

How do independent and 

dependent events affect the 

probability outcome? 

 

Learning Targets: 

 Understand that if P is the 

probability of an event 

occurring, then 1 - P is the 

probability of an event not 

occurring. 

 Identify independent 

events. 

 Discuss the theoretical 

probability of independent 

events using possibility 

diagram and tree diagram 

Suggested Formative 

Assessments: 

Textbook Tasks  

Workbook Exercises  

Vocabulary checks:  

 Experiment 

 Experimental 

probability 

 Event 

 Outcome 

 Probability 

 Randomly 

 Trial 

 Favorable 

 Simple event 

 Theoretical 

probability 

 Disjoint events 

 Combined events 

 Independent 

events 

 Possibility 

diagram 

 Tree diagram 
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Standards Alignment 

 
Unit  Concept/ 

Big Ideas 

Essential Questions/ 

Learning Targets 

Assessments 

 

Describing the nature of the attribute under investigation, 

including how it was measured and its units of measurement. 

CC.6.SP.5b 
 

Giving quantitative measures of center (median and/or mean) 

and variability (interquartile range and/or mean absolute 

deviation), as well as describing any overall pattern and any 

striking deviations from the overall pattern with reference to 

the context in which the data were gathered. CC.6.SP.5c 

Relating the choice of measures of center and variability to the 

shape of the data distribution and the context in which the data 

were gathered. CC.6.SP.5d 

 

 

 Determine if two events are 

dependent or independent 

events. 

 Find the theoretical 

probability of independent 

and dependent events. 

 

 Unbiased 

 Dependent events 

Math journals   

Problem Solving challenges 

Exit tickets - Mental Math 

questions 

 

 

Suggested Summative 

Assessments: 

Chapter Test A 

Chapter Test B 

Cumulative Test A 

Cumulative Test B 

Performance Tasks 

Rubrics  

 

Unit Thirteen: Negative Numbers 

Timeline: 13 days   

The Number System   

Apply and extend previous understandings of numbers to 

the system of rational numbers.  

 

Understand that positive and negative numbers are used 

together to describe quantities having opposite directions or 

values (e.g., temperature above/below zero, elevation 

above/below sea level, credits/debits, positive/negative electric 

charge); use positive and negative numbers to represent 

quantities in real-world contexts, explaining the meaning of 0 

in each situation. CC.6.NS.5 

 

Understand a rational number as a point on the number line. 

Extend number line diagrams and coordinate axes familiar 

from previous grades to represent points on the line and in the 

plane with negative number coordinates. CC.6.NS.6 

 

Understand the absolute value of a rational number as its 

A number line can be used 

to model integers. 

 

Order and compare positive 

and negative numbers. 

 

Add and subtract positive 

and negative numbers. 

Multiple and divide positive 

and negative integers. 

 

Identify number sentences 

and tell whether they are 

true or false. 

 

Understand and apply order 

of operations to evaluate 

expressions and solve 

Essential Questions: 

When are negative numbers 

used and why are they 

important? 

 

Why is it useful for me to know 

the absolute value of a number? 

 

What strategies are most useful 

when adding, subtracting, 

multiplying and dividing 

positive and negative numbers? 

 

 

Learning Targets: 

 Add a negative integer 

to a positive integer. 

 Add a negative integer 

Suggested Formative 

Assessments: 

Textbook Tasks  

Workbook Exercises  

Vocabulary checks:  

 Negative number 

 Number line 

 Dividend 

 Divisor 

 Quotient 

 Order of 

operations 

 Corresponding 

value 

 Horizontal 
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Standards Alignment 

 
Unit  Concept/ 

Big Ideas 

Essential Questions/ 

Learning Targets 

Assessments 

distance from 0 on the number line; interpret absolute value as 

magnitude for a positive or negative quantity in a real-world 

situation. For example, for an account balance of -30 dollars, 

write |-30| = 30 to describe the size of the debt in dollars. 

CC.6.NS 
 

Understand ordering and absolute value of rational numbers. 

CC.6.NS.7 

 

Interpret statements of inequality as statements about the 

relative position of two numbers on a number line diagram. For 

example, interpret -3 > -7 as a statement that -3 is located to the 

right of -7 on a number line oriented from left to right. 

CC.6.NS.7a 

 

Write, interpret, and explain statements of order for rational 

numbers in real-world contexts. For example, write -3oC > -

7oC to express the fact that -3oC is warmer than -7oC. 

CC.6.NS.7b 

 

Understand the absolute value of a rational number as its 

distance from 0 on the number line; interpret absolute value as 

magnitude for a positive or negative quantity in a real-world 

situation. For example, for an account balance of -30 dollars, 

write |-30| = 30 to describe the size of the debt in dollars. 

CC.6.NS.7c 

 

Distinguish comparisons of absolute value from statements 

about order. For example, recognize that an account balance 

less than -30 dollars represents a debt greater than 30 dollars. 

CC.6.NS.7d 

 

Solve real-world and mathematical problems by graphing 

points in all four quadrants of the coordinate plane. Include use 

of coordinates and absolute value to find distances between 

points with the same first coordinate or the same second 

coordinate. CC.6.NS.8. 

number sentences. 

 

Understand and apply the 

use of parentheses in 

number sentences. 

 

to another negative 

integer. 

 Solve word problems 

involving addition of 

negative integers. 

 Subtract a negative integer 

from a greater integer. 

 Subtract a greater integer 

from a negative integer. 

 Solve problems involving 

subtraction of negative 

integers. 

 Multiply negative integers 

with positive integers. 

 Solve problems 

involving multiplying 

negative integers with 

positive integers. 

 Multiply negative 

integers with negative 

integers. 

 Solve problems 

involving multiplying 

negative integers. 

 Divide 

negative 

integers.. 

 Use order of operations to 

solve algebraic expressions 

without/with parentheses 

involving negative 

numbers. 

 

 

 Linear graph 

 Vertical 

Math journals   

Problem Solving challenges 

Exit tickets - Mental Math 

questions 

 

 

Suggested Summative 

Assessments: 

Chapter Test A 

Chapter Test B 

Cumulative Test A 

Cumulative Test B 

Performance Tasks 

Rubrics 
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Curriculum Framework For Mathematics 
School: Kuumba Academy Charter School Curricular Tool:  Singapore Math  Grade: 7 Teacher: ______________________ 

 
Standards Alignment 

 
Unit  Concept/ 

Big Ideas 

Essential Questions/ 

Learning Targets 

Assessments 

Unit One: Whole Numbers 

Timeline : 15 days  

The Number System 

Apply and extend previous understandings of operations 

with fractions to add, subtract, multiply, and divide 

rational numbers.  

 

Apply and extend previous understandings of addition and 

subtraction to add and subtract rational numbers; represent 

addition and subtraction on a horizontal or vertical number 

line diagram. CC.7.NS.1 

 

Describe situations in which opposite quantities combine to 

make 0. For example, a hydrogen atom has 0 charge 

because its two constituents are oppositely charged. 

CC.7.NS.1a 

 

Understand p + q as the number located a distance |q| from 

p, in the positive or negative direction depending on 

whether q is positive or negative. Show that a number and 

its opposite have a sum of 0 (are additive inverses). 

Interpret sums of rational numbers by describing real-world 

contexts. CC.7.NS.1b 

 

Understand subtraction of rational numbers as adding the 

additive inverse, p - q = p + (-q). Show that the distance 

between two rational numbers on the number line is the 

absolute value of their difference, and apply this principle in 

real-world contexts. CC.7.NS.1c 

 

Apply properties of operations as strategies to add and 

subtract rational numbers. CC.7.NS.1d 

Numerals are symbols used to 

represent numbers. 

 

Digit are the basic number 

symbols:0,1,2,3,4,5,6,7,8 and 9 

 

Values are assigned to positions 

occupied by the digit of a 

number line. 

 

Order of Calculation 

 

Factors of a number divide that 

number exactly without a 

remainder. 

 

Multiples of a number can be 

divided exactly by that number. 

 

A number that has only two 

factors, 1 and itself, is prime 

number, and number that has 

more than to factors is a 

composite number (1 is neither 

prime nor composite). 

 

There are five basic number 

laws. 

 

Essential Questions: 

How is place value determined? 

 

How are addition, subtraction, 

multiplication, and division 

used to solve mathematical 

problems containing whole 

numbers? 

 

How is the highest common 

factor of a given set of numbers 

found?  

 

How is the lowest common 

multiple of a given set of 

numbers found? 

 

How are terms of a sequence 

represented by algebraic 

expressions? 

 

What are the commutative, 

associative, and distributive 

laws? 

 

Learning Targets: 

 Understand place value. 

 Use the four operations for 

calculations with whole 

numbers, applying the 

order of operations. 

 Identify the highest 

Suggested Formative 

Assessments: 

Class Activity  

Exercises  

Challenger  

Problem Solving 

Math journals  

 

Suggested Summative 

Assessments: 

Test Paper 1 

Application assessment  

Calculator quiz 

Performance Task 

Rubrics 
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Standards Alignment 

 
Unit  Concept/ 

Big Ideas 

Essential Questions/ 

Learning Targets 

Assessments 

 

Apply and extend previous understandings of multiplication 

and division and of fractions to multiply and divide rational 

numbers. CC.7.NS.2 

 

Understand that multiplication is extended from fractions to 

rational numbers by requiring that operations continue to 

satisfy the properties of operations, particularly the 

distributive property, leading to products such as (-1)(-1) = 

1 and the rules for multiplying signed numbers. Interpret 

products of rational numbers by describing real-world 

contexts. CC.7.NS.2a 

 

Understand that integers can be divided, provided that the 

divisor is not zero, and every quotient of integers (with non-

zero divisor) is a rational number. If p and q are integers, 

then -(p/q) = (-p)/q = p/(-q). Interpret quotients of rational 

numbers by describing real- world contexts. CC.7.NS.2b 

 

Apply properties of operations as strategies to multiply and 

divide rational numbers. CC.7.NS.2c 

 

Convert a rational number to a decimal using long division; 

know that the decimal form of a rational number terminates 

in 0s or eventually repeats. CC.7.NS.2d 

 

Solve real-world and mathematical problems involving the 

four operations with rational numbers. CC.7.NS.3 

 

Expressions and Equations  

Use properties of operations to generate equivalent 

expressions. 

 

Apply properties of operations as strategies to add, subtract, 

factor, and expand linear expressions with rational 

common factor and lowest 

common multiple of two to 

four given numbers. 

 Recognize prime numbers. 

 Use prime factorization to 

solve problems. 

 Continue a given sequence. 

 Represent the general term 

of a sequence by algebraic 

expressions. 

 Understand the 

commutative, associative, 

and distributive laws. 
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Standards Alignment 

 
Unit  Concept/ 

Big Ideas 

Essential Questions/ 

Learning Targets 

Assessments 

coefficients. CC.7.EE.1 

 

Solve real-life and mathematical problems using 

numerical and algebraic expressions and equations.  

 

Solve multi-step real-life and mathematical problems posed 

with positive and negative rational numbers in any form 

(whole numbers, fractions, and decimals), using tools 

strategically. Apply properties of operations to calculate 

with numbers in any form; convert between forms as 

appropriate; and assess the reasonableness of answers using 

mental computation and estimation strategies. CC.7.EE.3 

 

Unit Two: Fractions, Decimals and Approximation 

Timeline:  12 days  

The Number System   

Apply and extend previous understandings of operations 

with fractions to add, subtract, multiply, and divide 

rational numbers.  

 

Apply and extend previous understandings of multiplication 

and division and of fractions to multiply and divide rational 

numbers. CC.7.NS.2 

 

Understand that multiplication is extended from fractions to 

rational numbers by requiring that operations continue to 

satisfy the properties of operations, particularly the 

distributive property, leading to products such as (-1)(-1) = 

1 and the rules for multiplying signed numbers. Interpret 

products of rational numbers by describing real-world 

contexts. CC.7.NS.2a 

 

Expressions and Equations  

Use properties of operations to generate equivalent 

expressions. 

 

Solve multi-step real-life and mathematical problems posed 

The four operations can be used 

to solve problems with fractions 

and decimals. 

 

Fractions can be converted to 

decimals and decimals can be 

converted to fractions. 

 

The first non-zero digit in a 

rounded decimal is called a 

significant digit. Zeros may or 

may not be significant digits. 

 

 

Essential Questions: 

What does it mean to express 

fraction in simplest form? 

 

How is an improper fraction 

converted to a mixed number 

and vice versa? 

 

How are the four operations 

used to solve problems 

involving fractions and 

decimals? 

 

What determines the rounded 

value of a number when a 

specific degree of accuracy is 

specified? 

 

How are fractions converted to 

decimals and vice versa? 

 

How is estimation used to 

Suggested Formative 

Assessments: 

Exercises  

Challenger  

Problem Solving 

Math journals  

 

Suggested Summative 

Assessments: 

Test Paper 1 

Application assessment  

Calculator quiz 

Performance Task 

Rubrics 
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Standards Alignment 

 
Unit  Concept/ 

Big Ideas 

Essential Questions/ 

Learning Targets 

Assessments 

with positive and negative rational numbers in any form 

(whole numbers, fractions, and decimals), using tools 

strategically. Apply properties of operations to calculate 

with numbers in any form; convert between forms as 

appropriate; and assess the reasonableness of answers using 

mental computation and estimation strategies. CC.7.EE.3 

 

 

 

 

check for reasonable answers. 

 

Learning Targets: 

 Express a fraction in 

simplest form.  

 Convert improper fractions 

to mixed numbers and vice 

versa. 

 Add, subtract, multiply, 

and divide with fractions 

and with decimals. 

 Round a number or 

quantity to a specific 

number of decimal places. 

 Determine the number of 

significant digits in a 

number. 

 Convert fractions to 

decimals and vice versa. 

 Make estimations to check 

reasonableness of answers. 

 

Unit Three: Arithmetic Problems 

Timeline: 11 days  

Expressions and Equations  

Use properties of operations to generate equivalent 

expressions. 

Apply properties of operations as strategies to add, subtract, 

factor, and expand linear expressions with rational 

coefficients. CC.7.EE.1 

 

Understand that rewriting an expression in different forms 

in a problem context can shed light on the problem and how 

the quantities in it are related. For example, a + 0.05a = 

1.05a means that "increase by 5%" is the same as "multiply 

by 1.05." CC.7.EE.2 

 

Word problems can be simple or 

multi-step. 

 

Simple word problems consist of 

several parts, each of which is a 

one-step problem. 

 

Multi-step word problems 

consist of several missing parts. 

 

 

 

 

Essential Questions: 

How are units of measure 

converted? 

 

How are simple word problems 

solved? 

 

How is missing information 

identified, and multi-step word 

problems solved? 

 

How is estimating quantities 

used in practical situations? 

 

Suggested Formative 

Assessments: 

Class Activity  

Exercises  

Challenger  

Problem Solving 

Math journals  

 

Suggested Summative 

Assessments: 

Test Paper 2 

Application assessment  

Calculator quiz 
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Standards Alignment 

 
Unit  Concept/ 

Big Ideas 

Essential Questions/ 

Learning Targets 

Assessments 

Solve multi-step real-life and mathematical problems posed 

with positive and negative rational numbers in any form 

(whole numbers, fractions, and decimals), using tools 

strategically. Apply properties of operations to calculate 

with numbers in any form; convert between forms as 

appropriate; and assess the reasonableness of answers using 

mental computation and estimation strategies. CC.7.EE.3 

 

Use variables to represent quantities in a real-world or 

mathematical problem, and construct simple equations and 

inequalities to solve problems by reasoning about the 

quantities. CC.7.EE.4 

 

Solve word problems leading to equations of the form 

px + q = r and p(x + q) = r, where p, q, and r are specific 

rational numbers. Solve equations of these forms fluently. 

Compare an algebraic solution to an arithmetic solution, 

identifying the sequence of the operations used in each 

approach CC.7.EE.4a 

 

Solve word problems leading to inequalities of the form 

px + q > r or px + q < r, where p, q, and r are specific 

rational numbers. Graph the solution set of the inequality 

and interpret it in the context of the problem. CC.7.EE.4b 

 

Expressions and Equations  

Use properties of operations to generate equivalent 

expressions. 

 

Apply properties of operations as strategies to add, subtract, 

factor, and expand linear expressions with rational 

coefficients. CC.7.EE.1 

 

Understand that rewriting an expression in different forms 

in a problem context can shed light on the problem and how 

the quantities in it are related. CC.7.EE.2 

 

 
Learning Targets: 

 Understand the units in the 

metric system of 

measurement. 

 Convert units of measure. 

 Solve simple and multi-

step word problems. 

 Make estimation of 

quantities in practical 

situations. 

 

 

Performance Task 

Rubrics 
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Standards Alignment 

 
Unit  Concept/ 

Big Ideas 

Essential Questions/ 

Learning Targets 

Assessments 

 

Solve multi-step real-life and mathematical problems posed 

with positive and negative rational numbers in any form 

(whole numbers, fractions, and decimals), using tools 

strategically. Apply properties of operations to calculate 

with numbers in any form; convert between forms as 

appropriate; and assess the reasonableness of answers using 

mental computation and estimation strategies. CC.7.EE.3 

 

Use variables to represent quantities in a real-world or 

mathematical problem, and construct simple equations and 

inequalities to solve problems by reasoning about the 

quantities. CC.7.EE.4 

 

Solve word problems leading to equations of the form 

px + q = r and p(x + q) = r, where p, q, and r are specific 

rational numbers. Solve equations of these forms fluently. 

Compare an algebraic solution to an arithmetic solution, 

identifying the sequence of the operations used in each 

approach. CC.7.EE.4a 

 

Solve word problems leading to inequalities of the form 

px + q > r or px + q < r, where p, q, and r are specific 

rational numbers. Graph the solution set of the inequality 

and interpret it in the context of the problem. CC.7.EE.4b 

 

Unit Four: Real Numbers 

Timeline:  12 days  

The Number System 

Apply and extend previous understanding of operations 

with fractions to add, subtract, multiply, and divide 

rational numbers. 

Apply and extend previous understandings of 

multiplication and division and of fractions to multiply and 

divide rational numbers. CC.7.NS.2 

All numbers, positive and 

negative, are integers. 

There are general rules on the 

four operations with integers. 

 

Squares and square roots share 

the same relationship as cubes 

and cube roots.  

Essential Questions: 

How are integers used in 

practical situations? 

 

How can prime factorization be 

used to find the square roots 

and cube rots of given 

numbers? 

Suggested Formative 

Assessments: 

Class Activity  

Exercises  

Challenger  

Problem Solving 

Math journals  

 



F-24

 

 

                                                                                                                                                         Copyright © 2012 by 
 

 

Standards Alignment 

 
Unit  Concept/ 

Big Ideas 

Essential Questions/ 

Learning Targets 

Assessments 

Understand that multiplication is extended from fractions 

to rational numbers by requiring that operations continue to 

satisfy the properties of operations, particularly the 

distributive property, leading to products such as (-1)(-1) = 

1 and the rules for multiplying signed numbers. Interpret 

products of rational numbers by describing real-world 

contexts. CC.7.NS.2a 

 

Understand that integers can be divided, provided that the 

divisor is not zero, and every quotient of integers (with non-

zero divisor) is a rational number. If p and q are integers, 

then -(p/q) = (-p)/q = p/(-q). Interpret quotients of rational 

numbers by describing real- world contexts. CC.7.NS.2b 

Apply properties of operations as strategies to multiply and 

divide rational numbers. CC.7.NS.2c 

 

 

All rational and irrational 

numbers are real numbers. 

 

How are rational and irrational 

numbers identified? 

 

What strategies can be used to 

perform mental calculations? 

 

Learning Targets: 

 Understand negative 

numbers 

 Recognize integers and 

absolute value. 

 Use integers in practical 

situations. 

 Add, subtract, multiply and 

divide integers. 

 Use prime factorization to 

find the square roots and 

cube roots of given 

numbers. 

 Recognize rational and 

irrational numbers. 

 

Suggested Summative 

Assessments: 

Test Paper 2 

Application assessment  

Calculator quiz 

Performance Tasks 

Rubrics 

Unit Five: Simple Algebraic Expressions 

Timeline: 12 days  

Expressions and Equations  

Use properties of operations to generate equivalent 

expressions. 

1.  

Apply properties of operations as strategies to add, subtract, 

factor, and expand linear expressions with rational 

coefficients. CC.7.EE.1 

 

Understand that rewriting an expression in different forms 

in a problem context can shed light on the problem and how 

the quantities in it are related. CC.7.EE.2 

 

Solve multi-step real-life and mathematical problems posed 

A letter standing for a number is 

called a variable. 

 

Substitution is used to evaluate 

algebraic expressions. 

 

Algebraic terms which are 

different only in the coefficient 

are called like terms. 

 

 

Essential Questions: 

How are algebraic expressions 

written? 

 

In what ways can an algebraic 

expression be solved? 

 

Why is collecting like terms 

helpful when solving algebraic 

expressions? 

 

Learning Targets: 

 Write algebraic 

Suggested Formative 

Assessments: 

Class Activity  

Exercises  

Challenger  

Problem Solving 

Math journals  

 

Suggested Summative 

Assessments: 

Test Paper 3 

Application assessment  
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Standards Alignment 

 
Unit  Concept/ 

Big Ideas 

Essential Questions/ 

Learning Targets 

Assessments 

with positive and negative rational numbers in any form 

(whole numbers, fractions, and decimals), using tools 

strategically. Apply properties of operations to calculate 

with numbers in any form; convert between forms as 

appropriate; and assess the reasonableness of answers using 

mental computation and estimation strategies. CC.7.EE.3 

 

Use variables to represent quantities in a real-world or 

mathematical problem, and construct simple equations and 

inequalities to solve problems by reasoning about the 

quantities. CC.7.EE.4 

 

Solve word problems leading to equations of the form 

px + q = r and p(x + q) = r, where p, q, and r are specific 

rational numbers. Solve equations of these forms fluently. 

Compare an algebraic solution to an arithmetic solution, 

identifying the sequence of the operations used in each 

approach. CC.7.EE.4a 

 

Solve word problems leading to inequalities of the form 

px + q > r or px + q < r, where p, q, and r are specific 

rational numbers. Graph the solution set of the inequality 

and interpret it in the context of the problem. CC.7.EE.4b 

 

expressions. 

 Evaluate algebraic 

expressions. 

 Use the distributive 

property with algebraic 

expressions. 

 Simplify algebraic 

expressions by collecting 

like terms. 

Calculator quiz 

Performance Tasks 

Rubrics 

Unit Six: Open Sentences and Equations 

Timeline: 11 days 

Expressions and Equations  

Use properties of operations to generate equivalent 

expressions. 

 

Apply properties of operations as strategies to add, subtract, 

factor, and expand linear expressions with rational 

coefficients. CC.7.EE.1 

 

 

Solving an equation involves 

four tasks. 

 

Formulas are applied to solve 

algebraic problems. 

Essential Questions: 

What is an open sentence? 

 

How are unknowns identified 

when solving linear equations? 

 

How are formulas utilized to 

evaluate algebraic problems? 

 

 

Learning Targets: 

 Understand the concept of 

Suggested Formative 

Assessments: 

Class Activity  

Exercises  

Challenger  

Problem Solving 

Math journals  

 

Suggested Summative 

Assessments: 

Test Paper 3 
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Standards Alignment 

 
Unit  Concept/ 

Big Ideas 

Essential Questions/ 

Learning Targets 

Assessments 

open sentences. 

 Solve linear equations with 

whole number coefficients 

for unknown terms. 

 Solve liner equations with 

fractional and decimal 

coefficients. 

 Solve algebraic problems 

involving linear equations. 

 

Application assessment  

Calculator quiz 

Performance Tasks 

Rubrics 

Unit Seven: Rate, Ratio and Percentage 

Timeline: 15 days 

Ratios and Proportional Relationships   

Analyze proportional relationships and use them to 

solve real-world and mathematical problems.  

 

Compute unit rates associated with ratios of fractions, 

including ratios of lengths, areas and other quantities 

measured in like or different units. CC.7.RP.1 

 

Ratios and Proportional Relationships   

Analyze proportional relationships and use them to 

solve real-world and mathematical problems.  

 

Compute unit rates associated with ratios of fractions, 

including ratios of lengths, areas and other quantities 

measured in like or different units. CC.7.RP.1 

 

Recognize and represent proportional relationships between 

quantities. CC.7.RP.2 

 

Decide whether two quantities are in a proportional 

relationship, e.g., by testing for equivalent ratios in a table 

or graphing on a coordinate plane and observing whether 

the graph is a straight line through the origin. CC.7.RP.2a 

 

Use proportional relationships to solve multistep ratio and 

percent problems. CC.7.RP.3 

Rate is used to describe how a 

quantity is changing with 

another quantity. 

 

Speed is the rat of distance 

travelled per unit of time. 

 

A ratio is a way to compare two 

numbers. 

 

A proportion is an equation 

stating that two ratios are equal. 

Percentages are calculations out 

of  a hundred (per cent). 

Essential Questions: 

How are problems involving 

rate and speed solved? 

 

How if the ration of two or 

more quantities found? 

 

What are direct and inverse 

proportions? 

 

How is a percentage 

calculated? 

 

Learning Targets: 

 Solve problems involving 

rate and speed. 

 Find the ratio of two or 

more quantities. 

 Solve problems involving 

ratio. 

 Solve problems involving 

direct and inverse 

proportions. 

 Express one quantity as a 

percentage of another. 

Suggested Formative 

Assessments: 

Exercises  

Challenger  

Problem Solving 

Math journals  

 

Suggested Summative 

Assessments: 

Mid-term Assessment 

Paper 1 

Mid-term Assessment 

Paper 2 

Performance Tasks 

Rubrics 
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Standards Alignment 

 
Unit  Concept/ 

Big Ideas 

Essential Questions/ 

Learning Targets 

Assessments 

 

Statistics and Probability 

Use random sampling to draw inferences about a 

population.  

 

Understand that statistics can be used to gain information 

about a population by examining a sample of the 

population; generalizations about a population from a 

sample are valid only if the sample is representative of that 

population. Understand that random sampling tends to 

produce representative samples and support valid 

inferences. CC.7.SP.1 

 

Use data from a random sample to draw inferences about a 

population with an unknown characteristic of interest. 

Generate multiple samples (or simulated samples) of the 

same size to gauge the variation in estimates or predictions. 

CC.7.SP.2 

 

Draw informal comparative inferences about two 

populations.  

 

Informally assess the degree of visual overlap of two 

numerical data distributions with similar variabilities, 

measuring the difference between the centers by expressing 

it as a multiple of a measure of variability.. CC.7.SP.3 

 

Use measures of center and measures of variability for 

numerical data from random samples to draw informal 

comparative inferences about two populations. CC.7.SP.4 

 

 Solve problems involving 

percentages. 

 

 

 

 

Unit Eight: Solving Problems Involving Financial Transactions 

Timeline: 10 days 

Ratios and Proportional Relationships   

Analyze proportional relationships and use them to 

solve real-world and mathematical problems.  

 

Compute unit rates associated with ratios of fractions, 

Profit is a gain. 

 

Profit or loss can be expressed as 

a percentage.  

 

Essential Questions: 

How are earnings calculated? 

 

How is commission calculated? 

Why is it important to calculate 

Suggested Formative 

Assessments: 

Exercises  

Challenger  
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Standards Alignment 

 
Unit  Concept/ 

Big Ideas 

Essential Questions/ 

Learning Targets 

Assessments 

including ratios of lengths, areas and other quantities 

measured in like or different units. CC.7.RP.1 

 

Recognize and represent proportional relationships between 

quantities. CC.7.RP.2 

 

Decide whether two quantities are in a proportional 

relationship, e.g., by testing for equivalent ratios in a table 

or graphing on a coordinate plane and observing whether 

the graph is a straight line through the origin. CC.7.RP.2a 

 

Identify the constant of proportionality (unit rate) in tables, 

graphs, equations, diagrams, and verbal descriptions of 

proportional relationships. CC.7.RP.2b 

 

Represent proportional relationships by equations. 

CC.7.RP.2c 
 

Explain what a point (x, y) on the graph of a proportional 

relationship means in terms of the situation, with special 

attention to the points (0, 0) and (1, r) where r is the unit 

rate. CC.7.RP.2d 

 

Use proportional relationships to solve multistep ratio and 

percent problems. CC.7.RP.3 

 

Statistics and Probability 

Investigate chance processes and develop, use, and 

evaluate probability models.  

 

Understand that the probability of a chance event is a 

number between 0 and 1 that expresses the likelihood of the 

event occurring. Larger numbers indicate greater likelihood. 

A probability near 0 indicates an unlikely event, a 

probability around 1/2 indicates an event that is neither 

unlikely nor likely, and a probability near 1 indicates a 

likely event. CC.7.SP.5 

 

Simple interest is the money 

charges or paid for a certain 

amount of money borrowed over 

time. 

 

Interest is calculated using a 

formula. 

profit and loss? 

 

What is a rebate, and how is it 

different from a discount? 

 

How is interest calculated? 

 

What are taxes? 

 

Learning Targets: 

 Solve problems involving 

earnings, profit and loss, 

commission and discounts. 

 Solve problems involving 

simple interest, compound 

interest and hire purchase. 

 Solve problems involving 

taxes and money exchange. 

 

 

Problem Solving 

Math journals  

 

Suggested Summative 

Assessments: 

Test Paper 4 

Application assessment  

Calculator quiz 

Performance Tasks 

Rubrics 
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Standards Alignment 

 
Unit  Concept/ 

Big Ideas 

Essential Questions/ 

Learning Targets 

Assessments 

Approximate the probability of a chance event by collecting 

data on the chance process that produces it and observing its 

long-run relative frequency, and predict the approximate 

relative frequency given the probability. CC.7.SP.6 

 

Develop a probability model and use it to find probabilities 

of events. Compare probabilities from a model to observed 

frequencies; if the agreement is not good, explain possible 

sources of the discrepancy. CC.7.SP.7 

 

Develop a uniform probability model by assigning equal 

probability to all outcomes, and use the model to determine 

probabilities of events. CC.7.SP.7a 

 

Develop a probability model (which may not be uniform) 

by observing frequencies in data generated from a chance 

process. CC.7.SP.7b 

 

Find probabilities of compound events using organized lists, 

tables, tree diagrams, and simulation. CC.7.SP.8 

 

Understand that, just as with simple events, the probability 

of a compound event is the fraction of outcomes in the 

sample space for which the compound event occurs. 

CC.7.SP.8a 

 

Represent sample spaces for compound events using 

methods such as organized lists, tables and tree diagrams. 

For an event described in everyday language (e.g., "rolling 

double sixes"), identify the outcomes in the sample space 

which compose the event. CC.7.SP.8b 

 

Design and use a simulation to generate frequencies for 

compound events. CC.7.SP.8c 
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Standards Alignment 

 
Unit  Concept/ 

Big Ideas 

Essential Questions/ 

Learning Targets 

Assessments 

Unit Nine: Introducing Geometry 

Timeline: 13 days 

Geometry    

Draw, construct, and describe geometrical figures and 

describe the relationships between them.  

Solve problems involving scale drawings of geometric 

figures, including computing actual lengths and areas from 

a scale drawing and reproducing a scale drawing at a 

different scale. CC.7.G.1 

 

Draw (freehand, with ruler and protractor, and with 

technology) geometric shapes with given conditions. Focus 

on constructing triangles from three measures of angles or 

sides, noticing when the conditions determine a unique 

triangle, more than one triangle, or no triangle. CC.7.G.2 

 

Describe the two-dimensional figures that result from 

slicing three-dimensional figures, as in plane sections of 

right rectangular prisms and right rectangular pyramids. 

CC.7.G.3 

 

Solve real-life and mathematical problems involving 

angle measure, area, surface area, and volume.  

 

Know the formulas for the area and circumference of a 

circle and use them to solve problems; give an informal 

derivation of the relationship between the circumference 

and area of a circle. CC.7.G.4 

 

Use facts about supplementary, complementary, vertical, 

and adjacent angles in a multi-step problem to write and 

solve simple equations for an unknown angle in a figure. 

CC.7.G.5 

 

Solve real-world and mathematical problems involving 

area, volume and surface area of two- and three-

dimensional objects composed of triangles, quadrilaterals, 

polygons, cubes, and right prisms. CC.7.G.6 

The sum of adjacent angles on a 

straight line is 180 degrees. 

 

Vertically opposite angles are 

equal. 

 

The sum of angles at a point is 

equal to 360 degrees. 

 

Parallel lines never cross. 

 

Perpendicular lines intersect at a 

90 degree angle. 

 

 

Essential Questions: 

What are supplementary and 

complementary angles? 

 

What are the properties of 

adjacent angles? 

How are parallel and 

perpendicular lines drawn? 

 

What are the properties of 

corresponding, alternate and 

interior angles between parallel 

lines? 

 

Learning Targets: 

 Understand geometric 

terms for lines and angles. 

 Recognize angle properties 

related to straight lines. 

 Draw perpendicular and 

parallel lines. 

 Recognize properties of 

corresponding, alternate 

and interior angles between 

parallel lines. 

Suggested Formative 

Assessments: 

Class Activity  

Exercises  

Challenger  

Problem Solving 

Math journals  

 

Suggested Summative 

Assessments: 

Test Paper 4 

Application assessment  

Calculator quiz 

Performance Tasks 

Rubrics 
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Standards Alignment 

 
Unit  Concept/ 

Big Ideas 

Essential Questions/ 

Learning Targets 

Assessments 

Unit Ten: Polygons  

Timeline: 12 days 

Geometry  

Draw, construct, and describe geometrical figures and 

describe the relationships between them.  

Solve problems involving scale drawings of geometric 

figures, including computing actual lengths and areas from 

a scale drawing and reproducing a scale drawing at a 

different scale. CC.7.G.1 

 

Draw (freehand, with ruler and protractor, and with 

technology) geometric shapes with given conditions. Focus 

on constructing triangles from three measures of angles or 

sides, noticing when the conditions determine a unique 

triangle, more than one triangle, or no triangle. CC.7.G.2 

 

Describe the two-dimensional figures that result from 

slicing three-dimensional figures, as in plane sections of 

right rectangular prisms and right rectangular pyramids. 

CC.7.G.3 

 

Solve real-life and mathematical problems involving 

angle measure, area, surface area, and volume.  

 

Know the formulas for the area and circumference of a 

circle and use them to solve problems; give an informal 

derivation of the relationship between the circumference 

and area of a circle. CC.7.G.4 

 

Use facts about supplementary, complementary, vertical, 

and adjacent angles in a multi-step problem to write and 

solve simple equations for an unknown angle in a figure. 

CC.7.G.5 

Solve real-world and mathematical problems involving 

area, volume and surface area of two- and three-

dimensional objects composed of triangles, quadrilaterals, 

polygons, cubes, and right prisms. CC.7.G.6 

 

Triangles are classified by sides 

and by angles. 

 

Polygons have angles properties. 

 

Quadrilateral properties vary 

based on each specific 

quadrilateral. 

 

Essential Questions: 

How is a triangle or 

quadrilateral constructed from 

given data? 

 

In what ways can triangles be 

classified? 

 

What are the various 

quadrilaterals and what are 

their properties? 

 

How are interior/exterior angles 

found? 

 

 

Learning Targets: 

 Classify triangles by sides 

or angles. 

 Construct a triangle with 

given data. 

 Recognize angle properties 

of triangles. 

 Solve geometrical 

problems involving 

triangles. 

 Recognize angle properties 

of polygons. 

 Recognize and know the 

properties of various 

quadrilaterals. 

 Solve geometrical 

problems involving 

triangles, quadrilaterals, 

and other polygons. 

Suggested Formative 

Assessments: 

Class Activity  

Exercises  

Challenger  

Problem Solving 

Math journals  

 

Suggested Summative 

Assessments: 

Test Paper 5 

Application assessment  

Calculator quiz 

Performance Tasks 

Rubrics 
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Standards Alignment 

 
Unit  Concept/ 

Big Ideas 

Essential Questions/ 

Learning Targets 

Assessments 

Unit Eleven: Symmetries and Nets of Solid Figures  

Timeline: 10 days  

Geometry   

Draw, construct, and describe geometrical figures and 

describe the relationships between them.  

 

Solve problems involving scale drawings of geometric 

figures, including computing actual lengths and areas from 

a scale drawing and reproducing a scale drawing at a 

different scale. CC.7.G.1 

 

Draw (freehand, with ruler and protractor, and with 

technology) geometric shapes with given conditions. Focus 

on constructing triangles from three measures of angles or 

sides, noticing when the conditions determine a unique 

triangle, more than one triangle, or no triangle. CC.7.G.2 

 

Describe the two-dimensional figures that result from 

slicing three-dimensional figures, as in plane sections of 

right rectangular prisms and right rectangular pyramids. 

CC.7.G.3 

 

Solve real-life and mathematical problems involving 

angle measure, area, surface area, and volume.  

 

Know the formulas for the area and circumference of a 

circle and use them to solve problems; give an informal 

derivation of the relationship between the circumference 

and area of a circle. CC.7.G.4 

 

Use facts about supplementary, complementary, vertical, 

and adjacent angles in a multi-step problem to write and 

solve simple equations for an unknown angle in a figure. 

CC.7.G.5 

 

Solve real-world and mathematical problems involving 

area, volume and surface area of two- and three-

dimensional objects composed of triangles, quadrilaterals, 

A line of symmetry creates a 

mirror image. 

 

The three types of symmetry are 

line symmetry, rotational 

symmetry, and plane symmetry.  

 

A solid can have one or several 

different nets. 

 

 

Essential Questions: 
What is line symmetry? 

 

What is rotational symmetry? 

 

How are nets constructed? 

 

Learning Targets: 

 Identify line symmetry of 

plane figures. 

 Identify rotational 

symmetry of plane figures? 

 Identify symmetry in 

patterns. 

 Recognize various solid 

figures. 

 Identify plane symmetries 

and axes of rotation of 

solid figures. 

 Construct nets of solid 

figures and identify solid 

figures from their nets. 

 

Suggested Formative 

Assessments: 

Class Activity  

Exercises  

Challenger  

Problem Solving 

Math journals  

 

 

Suggested Summative 

Assessments: 

Test Paper 5 

Application assessment  

Calculator quiz 

Performance Tasks 

Rubrics 
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Standards Alignment 

 
Unit  Concept/ 

Big Ideas 

Essential Questions/ 

Learning Targets 

Assessments 

polygons, cubes, and right prisms. CC.7.G.6 

 

Unit Twelve: Area and Perimeter 

Timeline: 12 days  

Expressions and Equations 

Use properties to generate equivalent expressions. 

 

Use variables to represent quantities in a real-world or 

mathematical problem, and construct simple equations and 

inequalities to solve problems by reasoning about the 

quantities. CC.7.EE.4 

 

Solve word problems leading to equations of the form 

px + q = r and p(x + q) = r, where p, q, and r are specific 

rational numbers. Solve equations of these forms fluently. 

Compare an algebraic solution to an arithmetic solution, 

identifying the sequence of the operations used in each 

approach. CC.7.EE.4a 

 

Solve word problems leading to inequalities of the form 

px + q > r or px + q < r, where p, q, and r are specific 

rational numbers. Graph the solution set of the inequality 

and interpret it in the context of the problem. CC.7.EE.4b 

 

The Number System 

Apply and extend previous understandings of operations 

with fractions to add, subtract, multiply, and divide 

rational numbers.  

 

Apply and extend previous understandings of multiplication 

and division and of fractions to multiply and divide rational 

numbers. CC.7.NS.2 

 

Understand that multiplication is extended from fractions to 

rational numbers by requiring that operations continue to 

satisfy the properties of operations, particularly the 

distributive property, leading to products such as (-1)(-1) = 

1 and the rules for multiplying signed numbers. Interpret 

Specific formulas are used to 

find the perimeter and area of 

polygons and circles. 

 

Circumference is the perimeter 

of a circle. 

 

The formula used to calculate 

perimeter and area is different 

for different shapes. 

 

 

Essential Questions: 

What is the formula used to 

find the perimeter of polygons 

and circles? 

 

What is the formula to find the 

area of polygons and circles? 

 

How are mensuration problems 

involving perimeter and area 

solved? 

 

Learning Targets: 

 Use a given formula to find 

the perimeter and area of 

polygons. 

 Use formulas to find the 

circumference and area of 

circles. 

 Solve mensuration 

problems involving 

perimeter and area. 

Suggested Formative 

Assessments: 

Class Activity  

Exercises  

Challenger  

Problem Solving 

Math journals  

 

 

Suggested Summative 

Assessments: 

Test Paper 6 

Application assessment  

Calculator quiz 

Performance Tasks 

Rubrics 
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Standards Alignment 

 
Unit  Concept/ 

Big Ideas 

Essential Questions/ 

Learning Targets 

Assessments 

products of rational numbers by describing real-world 

contexts. CC.7.NS.2a 

 

Understand that integers can be divided, provided that the 

divisor is not zero, and every quotient of integers (with non-

zero divisor) is a rational number. If p and q are integers, 

then -(p/q) = (-p)/q = p/(-q). Interpret quotients of rational 

numbers by describing real- world contexts. CC.7.NS.2b 

 

Apply properties of operations as strategies to multiply and 

divide rational numbers. CC.7.NS.2c 

 

Convert a rational number to a decimal using long division; 

know that the decimal form of a rational number terminates 

in 0s or eventually repeats. CC.7.NS.2d. 

 

Solve real-world and mathematical problems involving the 

four operations with rational numbers.
1
 CC.7.NS.3 

 

Unit Thirteen: Volume, Surface Area and Density 

Timeline: 12 days   

Geometry 

Solve real-life and mathematical problems involving 

angle measure, area, surface area, and volume.  

 

Solve real-world and mathematical problems involving 

area, volume and surface area of two- and three-

dimensional objects composed of triangles, quadrilaterals, 

polygons, cubes, and right prisms. CC.7.G.6 

 

Expressions and Equations 

Use properties of operations to generate equivalent 

expressions. 

 

Use variables to represent quantities in a real-world or 

mathematical problem, and construct simple equations 

The formula used to calculate 

volume is different for different 

shapes. 

 

The total surface area of any 

prism is the sum of areas of all 

the faces. 

 

Density is equal to mass over 

volume (density=mass/volume). 

Essential Questions: 

What is the formula to find the 

volume of cubes, cuboids, 

prisms and cylinders? 

 

What is the formula to calculate 

the Surface area of cubes, 

cuboids, prisms and cylinders? 

 

How is the formula for density 

applied given to of the 

quantities? 

 

Learning Targets: 

 Use the correct formula to 

Suggested Formative 

Assessments: 

Class Activity  

Exercises  

Challenger  

Problem Solving 

Math journals  

 

Suggested Summative 

Assessments: 

Test Paper 6 

Application assessment  

Calculator quiz 

Performance Tasks 

                                                 
1
 Computations with rational numbers extend the rules for manipulating fractions to complex fractions. 
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Unit  Concept/ 

Big Ideas 

Essential Questions/ 

Learning Targets 

Assessments 

and inequalities to solve problems by reasoning about 

the quantities. CC.7.EE.4 

 

Solve word problems leading to equations of the form 

px + q = r and p(x + q) = r, where p, q, and r are specific 

rational numbers. Solve equations of these forms fluently. 

Compare an algebraic solution to an arithmetic solution, 

identifying the sequence of the operations used in each 

approach. CC.7.EE.4a 

find the volume and 

surface area of prisms and 

cylinders. 

 Use the correct formula to 

find the density, volume, 

and mass of a substance. 

 Solve mensuration 

problems involving 

volume, surface area, and 

density. 

 

Rubrics 

Unit Fourteen: Similarity and Congruence 

Timeline: 11 days   

Geometry    

Draw, construct, and describe geometrical figures and 

describe the relationships between them.  

 

Solve problems involving scale drawings of geometric 

figures, including computing actual lengths and areas from 

a scale drawing and reproducing a scale drawing at a 

different scale. CC.7.G.1 

 

Draw (freehand, with ruler and protractor, and with 

technology) geometric shapes with given conditions. Focus 

on constructing triangles from three measures of angles or 

sides, noticing when the conditions determine a unique 

triangle, more than one triangle, or no triangle. CC.7.G.2 

 

Solve real-life and mathematical problems involving 

angle measure, area, surface area, and volume.  

 

Know the formulas for the area and circumference of a 

circle and use them to solve problems; give an informal 

derivation of the relationship between the circumference 

and area of a circle. CC.7.G.4 

 

Use facts about supplementary, complementary, vertical, 

and adjacent angles in a multi-step problem to write and 

Triangles can be similar or 

congruent. 

 

A tessellation in a pattern of 

congruent figures that 

completely covers an area. 

 

The scale of a map in the form 

of a fraction is called the 

representative fraction. 

Essential Questions: 

How are unknown sides and 

angles of shapes determined 

using the properties of similar 

and congruent figures? 

 

What is a tessellation? 

 

How can figures tessellate? 

 

What is a scale drawing? 

 

How are representative 

fractions helpful when drawing 

and reading maps to scale? 

 

Learning Targets: 

 Recognize similar and 

congruent figures. 

 Use properties of similar 

and congruent figures to 

find unknown sides and 

angles. 

 Design tessellations. 

 Determine whether a given 

Suggested Formative 

Assessments: 

Class Activity  

Exercises  

Challenger  

Problem Solving 

Math journals  

 

 

Suggested Summative 

Assessments: 

Final Term Assessment 

Paper 1 

Final Term Assessment 

Paper 2 

Performance Tasks 

Rubrics 
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Standards Alignment 

 
Unit  Concept/ 

Big Ideas 

Essential Questions/ 

Learning Targets 

Assessments 

solve simple equations for an unknown angle in a figure. 

CC.7.G.5 

 

Solve real-world and mathematical problems involving 

area, volume and surface area of two- and three-

dimensional objects composed of triangles, quadrilaterals, 

polygons, cubes, and right prisms. CC.7.G.6 

 

figure can tessellate. 

 Record and make scale 

drawings, including map 

scales. 
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Curriculum Framework For Mathematics 
School: Kuumba Academy Charter School Curricular Tool:  Singapore Math  Grade: 8 Teacher: ______________________ 

 
Standards Alignment 

 
Unit  Concept/ 

Big Ideas 

Essential Questions/ 

Learning Targets 

Assessments 

Unit One: Indices 

Timeline : 10 days  

Expressions and Equations 

Work with radicals and integer exponents.  

 

Know and apply the properties of integer exponents to 

generate equivalent numerical expressions. CC.8.EE.1 

 

Use square and cube root symbols to represent solutions to 

equations of the form x2 = p and x3 = p, where p is a positive 

rational number. CC.8.EE.2 

 

Use numbers expressed in the form of a single digit times an 

integer power of 10 to estimate very large or very small 

quantities, and to express how many times as much one is 

than the other. CC.8.EE.3 

 

Perform operations with numbers expressed in scientific 

notation, including problems where both decimal and 

scientific notation are used. Use scientific notation and 

choose units of appropriate size for measurements of very 

large or very small quantities (e.g., use millimeters per year 

for seafloor spreading). Interpret scientific notation that has 

been generated by technology. CC.8.EE.4 

 

There are five laws of indices. 

 

The five laws of indices apply 

to positive and negative bases. 

 

Standard form, or scientific 

notation, is a number written 

as a product. 

 

 

Essential Questions: 

How are positive, zero and 

negative integral indices used? 

 

What are the Laws of Indices? 

 

How are expressions involving 

indices simplified? 

 

What is standard form?  

 

 

Learning Targets: 

 Understand and apply the laws 

of indices. 

 Use zero and negative indices 

with integral indices.  

 Simplify indices involving 

variable bases. 

 Demonstrate an understanding 

of the definition of standard 

form. 

 Use and compute numbers in 

standard form. 

 

Suggested Formative 

Assessments: 

Class Activity  

Exercises  

Challenger  

Problem Solving 

Math journals  

 

Suggested Summative 

Assessments: 

Test Paper 1 

Application assessment  

Calculator quiz  

Performance Tasks 

Rubrics 

Unit Two: Algebraic Manipulations 

Timeline:  12 days  

The Number System   

Know that there are numbers that are not rational, and 

approximate them by rational numbers.  

 

Products of algebraic 

expressions can be shown as 

expanded products. 

 

Essential Questions: 

How are diagrams used to establish 

special algebraic rules? 

 

Suggested Formative 

Assessments: 

Class Activity 

Exercises  
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Standards Alignment 

 
Unit  Concept/ 

Big Ideas 

Essential Questions/ 

Learning Targets 

Assessments 

Know that numbers that are not rational are called irrational. 

Understand informally that every number has a decimal 

expansion; for rational numbers show that the decimal 

expansion repeats eventually, and convert a decimal 

expansion which repeats eventually into a rational number. 

CC.8.NS.1 

 

Use rational approximations of irrational numbers to 

compare the size of irrational numbers, locate them 

approximately on a number line diagram, and estimate the 

value of expressions CC.8.NS.2 

 

Expressions and Equations 

Work with radical and integer exponents 

 

Perform operations with numbers expressed in scientific 

notation, including problems where both decimal and 

scientific notation are used. Use scientific notation and 

choose units of appropriate size for measurements of very 

large or very small quantities (e.g., use millimeters per year 

for seafloor spreading). Interpret scientific notation that has 

been generated by technology. CC.8.EE.4 

 

Functions 

Define, evaluate, and compare functions 

 

Understand that a function is a rule that assigns to each input 

and exactly one output. The graph of a function is the set of 

ordered pairs consisting of an input and the corresponding 

output. CC.8.F.1 

 

Compare properties of two functions each represented in a 

different way (algebraically, graphically, numerically in 

tables, or by verbal descriptions). CC.8.F.2 

 

Factorization is the reverse 

process of expanding 

products.  

 

Rational numbers are 

expressed in specific form. 

 

An algebraic fraction is an 

algebraic expression written in 

A/B form. 

 

Fractions are simplified the 

same way in algebra as they 

are in arithmetic. 

 

Why is it important to write 

products of algebraic expressions 

in expanded form? 

 

How are algebraic expressions 

factorized and expressed using 

specific forms? 

 

What is the least common multiple 

of an arithmetic and algebraic 

express? 

 

How are algebraic fractions 

manipulated? 

 

Learning Targets: 

 Use algebraic rules to 

calculate and expand products 

of algebraic expressions. 

 Use the distributive rule to 

factorize algebraic 

expressions, including the use 

of brackets for grouping. 

 Understand factorizing 

algebraic expressions. 

 Demonstrate an understanding 

of multiples and least common 

multiple of arithmetic and 

algebraic expressions. 

 Perform addition, subtraction, 

multiplication and division of 

algebraic fractions. 

 Solve fractional equations 

involving numerical and linear 

algebraic denominators. 

 

Challenger  

Problem Solving 

Math journals  

 

Suggested Summative 

Assessments: 

Test Paper 1 

Application assessment  

Calculator quiz 

Performance Tasks 

Rubrics 

Unit Three: Literal and Quadratic Equations  

Timeline: 13 days  



F-39

 

 

                                                                                                                                                         Copyright © 2012 by 
 

 

Standards Alignment 

 
Unit  Concept/ 

Big Ideas 

Essential Questions/ 

Learning Targets 

Assessments 

Expressions and Equations Understand the connections 

between proportional relationships, lines, and linear 

equations.  

 

Graph proportional relationships, interpreting the unit rate as 

the slope of the graph. Compare two different proportional 

relationships represented in different ways. CC.8.EE.5 

 

Analyze and solve linear equations and pairs of 

simultaneous linear equations.  

 

Solve linear equations in one variable. CC.8.EE.7 

 

Give examples of linear equations in one variable with one 

solution, infinitely many solutions, or no solutions. Show 

which of these possibilities is the case by successively 

transforming the given equation into simpler forms, until an 

equivalent equation of the form x = a, a = a, or a = b results 

(where a and b are different numbers). CC.8.EE.7a 

 

Solve linear equations with rational number coefficients, 

including equations whose solutions require expanding 

expressions using the distributive property and collecting like 

terms. CC.8.EE.7b 

 

Analyze and solve pairs of simultaneous linear equations. 

CC.8.EE.8 

Understand that solutions to a system of two linear equations 

in two variables correspond to points of intersection of their 

graphs, because points of intersection satisfy both equations 

simultaneously. CC.8.EE.8a 

 

Solve systems of two linear equations in two variables 

algebraically, and estimate solutions by graphing the 

equations. Solve simple cases by inspection. For example, 3x 

Letters are used to replace 

numerical coefficients and 

constant terms in literal 

equations. 

 

A formula may be transformed 

by making a specified variable 

as the subject of the formula. 

 

Quadratic expressions can be 

factorized by cross-

multiplication. 

 

The quadratic formula must be 

followed in order to solve 

quadratic expressions. 

 

 
 

 

Essential Questions: 

How are literal equation solved? 

 

Why are formulas transformed? 

 

In what form are quadratic 

equations solved? 

 

How are quadratic expressions 

factorized? 

 

Learning Targets: 

 Solve equations and apply the 

results to solve equations of 

the same form. 

 Evaluate and transform 

formulas to solve algebraic 

expressions. 

 Solve quadratic equations of 

the form (ax+b)(cx+d) = 0 

 Understand how to factorize 

quadratic expressions. 

 

 

Suggested Formative 

Assessments: 

Class Activity  

Exercises  

Challenger  

Problem Solving 

Math journals  

 

Suggested Summative 

Assessments: 

Test Paper 2 

Application assessment  

Calculator quiz 

Performance Tasks 

Rubrics 
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Standards Alignment 

 
Unit  Concept/ 

Big Ideas 

Essential Questions/ 

Learning Targets 

Assessments 

+ 2y = 5 and 3x + 2y = 6 have no solution because 3x + 2y 

cannot simultaneously be 5 and 6. CC.8.EE.8b 

 

Solve real-world and mathematical problems leading to two 

linear equations in two variables. For example, given 

coordinates for two pairs of points, determine whether the 

line through the first pair of points intersects the line through 

the second pair. CC.8.EE.8c 

 

Functions  

Define, evaluate, and compare functions.  

Compare properties of two functions each represented in a 

different way (algebraically, graphically, numerically in 

tables, or by verbal descriptions). CC.8.F.2 

 

Interpret the equation y = mx + b as defining a linear 

function, whose graph is a straight line; give examples of 

functions that are not linear. CC.8.F.3 

 

Use functions to model relationships between quantities.  

 

Construct a function to model a linear relationship between 

two quantities. Determine the rate of change and initial value 

of the function from a description of a relationship or from 

two (x, y) values, including reading these from a table or 

from a graph. Interpret the rate of change and initial value of 

a linear function in terms of the situation it models, and in 

terms of its graph or a table of values. CC.8.F.4 

 

Describe qualitatively the functional relationship between 

two quantities by analyzing a graph (e.g., where the function 

is increasing or decreasing, linear or nonlinear). Sketch a 

graph that exhibits the qualitative features of a function that 

has been described verbally. CC.8.F.5 
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Standards Alignment 

 
Unit  Concept/ 

Big Ideas 

Essential Questions/ 

Learning Targets 

Assessments 

Unit Four: Word Problems 

Timeline:  10 days  

The Number System 

Know that there are numbers that are not rational, and 

approximate them by rational numbers. 

 

Know that numbers that are not rational are called irrational. 

Understand informally that every number has a decimal 

expansion; for rational numbers show that the decimal 

expansion repeats eventually, and convert a decimal 

expansion which repeats eventually into a rational number. 

CC.8.NS.1 

 

Use rational approximations of irrational numbers to 

compare the size of irrational numbers, locate them 

approximately on a number line diagram, and estimate the 

value of expressions CC.8.NS.2 

 

Expressions and Equations 

Understand the connections between proportional 

relationships, lines, and linear equations.  

 

Graph proportional relationships, interpreting the unit rate as 

the slope of the graph. Compare two different proportional 

relationships represented in different ways. CC.8.EE.5 

 

Rate is used to describe how a 

quantity changes with respect 

to another quantity. 

 

A ratio indicates what fraction 

one quantity is of the other 

quantity. 

 

A ratio indicates many times 

one quantity is as much as the 

other quantity. 

 

Percentage is calculated out of 

a hundred. 

 

Speed is a rate of distance. 

Essential Questions: 

What language is used when 

discussing fractions, percentage, 

ratio and rate? 

 

How is profit and loss calculated? 

 

Why is it necessary to calculate 

percentages, discounts, 

commission and depreciation 

accurately? 

 

 

Learning Targets: 

 Demonstrate understanding of 

the language of fraction, 

percentage, ratio and rate and 

their connections.  

 Understand how to calculate 

profit and loss. 

 Calculate percentage increase, 

percentage decrease, discount, 

commissions and depreciation. 

 Apply learning to personal 

financial transactions and 

currency exchange. 

 

Suggested Formative 

Assessments: 

Class Activity  

Exercises  

Challenger  

Problem Solving 

Math journals  

 

Suggested Summative 

Assessments: 

Test Paper 2 

Application assessment  

Calculator quiz 

Performance Tasks 

Rubrics 

Unit Five: Graphs 

Timeline: 12 days  

Understand the connections between proportional 

relationships, lines, and linear equations.  

 

Graph proportional relationships, interpreting the unit rate as 

the slope of the graph. Compare two different proportional 

relationships represented in different ways. CC.8.EE.5 

 

A point on a graph is 

represented by an ordered pair. 

 

All liner equations are written 

in the same form. 

 

Any equation involving a term 

Essential Questions: 

How is graph position described 

using ordered pairs? 

 

How are Cartesian coordinates 

used? 

 

Suggested Formative 

Assessments: 

Class Activity  

Exercises  

Challenger  

Problem Solving 
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Standards Alignment 

 
Unit  Concept/ 

Big Ideas 

Essential Questions/ 

Learning Targets 

Assessments 

Analyze and solve pairs of simultaneous linear equations. 

CC.8.EE.8 
 

Understand that solutions to a system of two linear equations 

in two variables correspond to points of intersection of their 

graphs, because points of intersection satisfy both equations 

simultaneously. CC.8.EE.8a 

 

Solve systems of two linear equations in two variables 

algebraically, and estimate solutions by graphing the 

equations. Solve simple cases by inspection. 6. CC.8.EE.8b 

 

Use functions to model relationships between quantities.  

 

Construct a function to model a linear relationship between 

two quantities. Determine the rate of change and initial value 

of the function from a description of a relationship or from 

two (x, y) values, including reading these from a table or 

from a graph. Interpret the rate of change and initial value of 

a linear function in terms of the situation it models, and in 

terms of its graph or a table of values. CC.8.F.4 

 

Describe qualitatively the functional relationship between 

two quantities by analyzing a graph (e.g., where the function 

is increasing or decreasing, linear or nonlinear). Sketch a 

graph that exhibits the qualitative features of a function that 

has been described verbally. CC.8.F.5 

 

with an exponent is not a 

linear equation. 

Graphs of linear equations are 

straight lines. 

 

Quadratic equations are in the 

form  

y = ax
2
 + bx + c (a cannot = 0) 

 

A quadratic graph has a line of 

symmetry passing though the 

highest or lowest point of the 

curve. 

 

 

 

 

What does a liner graph look like? 

 

Why is it important to accurately 

interpret graphs? 

 

How are coordinate points and 

order pairs identified from a line 

on a graph? 

 

In what ways can graphing be used 

to solve liner equations? 

 

What line forms on a graph are 

specific to graphing equations? 

 

Learning Targets: 

 Identify rules connecting pairs 

of values x and y.  

 Identify values x and y for a 

given rule (equation). 

 Draw graphs of liner 

questions. 

 Interpret graphs. 

 Understand that lines and line 

intersection points are 

represented by an ordered pair. 

 Recognize graphing formulas 

and the lines/graphs they 

produce. 

 Accurately draw quadratic 

graphs. 

 

Math journals  

 

Suggested Summative 

Assessments: 

Test Paper 3 

Application assessment  

Calculator quiz 

Performance Tasks 

Rubrics 

Unit Six: Simultaneous Linear Equations 

Timeline: 12 days 

Expressions and Equations 

Understand the connections between proportional 

relationships, lines, and linear equations.  

 

Simultaneous equations can be 

solved by using the 

elimination method. 

 

Essential Questions: 

How is elimination used to solve 

simultaneous linear equations with 

two variables? 

Suggested Formative 

Assessments: 

Class Activity  
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Standards Alignment 

 
Unit  Concept/ 

Big Ideas 

Essential Questions/ 

Learning Targets 

Assessments 

Graph proportional relationships, interpreting the unit rate as 

the slope of the graph. Compare two different proportional 

relationships represented in different ways. CC.8.EE.5 

 

Use similar triangles to explain why the slope m is the same 

between any two distinct points on a non-vertical line in the 

coordinate plane; derive the equation y = mx for a line 

through the origin and the equation y = mx + b for a line 

intercepting the vertical axis at b. CC.8.EE.6 

 

Analyze and solve linear equations and pairs of 

simultaneous linear equations.  

Solve linear equations in one variable. CC.8.EE.7 

 

Give examples of linear equations in one variable with one 

solution, infinitely many solutions, or no solutions. Show 

which of these possibilities is the case by successively 

transforming the given equation into simpler forms, until an 

equivalent equation of the form x = a, a = a, or a = b results 

(where a and b are different numbers). CC.8.EE.7a 

 

Solve linear equations with rational number coefficients, 

including equations whose solutions require expanding 

expressions using the distributive property and collecting like 

terms. CC.8.EE.8b 

 

Analyze and solve pairs of simultaneous linear equations. 

CC.8.EE.8 
 

Understand that solutions to a system of two linear equations 

in two variables correspond to points of intersection of their 

graphs, because points of intersection satisfy both equations 

simultaneously. CC.8.EE.8a 

 

Solve systems of two linear equations in two variables 

algebraically, and estimate solutions by graphing the 

equations. Solve simple cases by inspection. CC.8.EE.8b 

 

Simultaneous equations can be 

solved by using the 

substitution method. 

 

How is substitution used to solve 

simultaneous linear equations with 

two variables? 

 

What strategies can be applied to 

solve problems involving 

simultaneous linear equations? 

  

Learning Targets: 

 Solve simultaneous linear 

equations in two variables by 

linear elimination using 

addition and subtraction. 

 Solve simultaneous linear 

equations in two variables by 

substitution. 

 Solve problems involving 

simultaneous linear equations. 

 

 

Exercises  

Challenger  

Problem Solving 

Math journals  

 

Suggested Summative 

Assessments: 

Test Paper 3 

Application assessment  

Calculator quiz 

Performance Tasks 

Rubrics 
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Standards Alignment 

 
Unit  Concept/ 

Big Ideas 

Essential Questions/ 

Learning Targets 

Assessments 

Solve real-world and mathematical problems leading to two 

linear equations in two variables. CC.8.EE.8c 

 

Unit Seven: Inequalities 

Timeline: 11 days 

The Number System 

Know that there are numbers that are not rational, and 

approximate them by rational numbers. 

 

Know that numbers that are not rational are called irrational. 

Understand informally that every number has a decimal 

expansion; for rational numbers show that the decimal 

expansion repeats eventually, and convert a decimal 

expansion which repeats eventually into a rational number. 

CC.8.NS.1 

 

Use rational approximations of irrational numbers to 

compare the size of irrational numbers, locate them 

approximately on a number line diagram, and estimate the 

value of expressions. CC.8.NS.2 

 

Expressions and Equations 

Understand the connections between proportional 

relationships, lines, and linear equations.  

 

Graph proportional relationships, interpreting the unit rate as 

the slope of the graph. Compare two different proportional 

relationships represented in different ways. CC.8.EE.5 

 

Functions 

Use functions to model relationships between quantities.  

Construct a function to model a linear relationship between 

two quantities. Determine the rate of change and initial value 

of the function from a description of a relationship or from 

two (x, y) values, including reading these from a table or 

from a graph. Interpret the rate of change and initial value of 

a linear function in terms of the situation it models, and in 

terms of its graph or a table of values. CC.8.F.4 

The set of values in the 

solution of an inequality is 

represented by a thick line. 

 

The number line is used to 

visually represent inequalities 

and solutions. 

Essential Questions: 

How are inequalities illustrated on 

a number line? 

 

What are the differences amongst 

positive integers, non-negative 

integers, negative integers, non-

positive integers, integers, positive 

real numbers, non-negative real 

numbers, negative real numbers, 

non-positive real numbers and real 

numbers? 

 

How are linear inequalities solved? 

 

Learning Targets: 

 Number lines are used to 

illustrate solutions of 

inequalities. 

 Solve linear inequalities with 

one variable. 

 Distinguish between types of 

numbers (positive, negative 

non-positive, non-negative, 

integers, real numbers). 

 Properly use the inequality 

signs. 

 

Suggested Formative 

Assessments: 

Exercises  

Challenger  

Problem Solving 

Math journals  

 

Suggested Summative 

Assessments: 

Mid-term Assessment 

Paper 1 

Mid-term Assessment 

Paper 2 

Calculator test 

Performance Tasks 

Rubrics 
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Standards Alignment 

 
Unit  Concept/ 

Big Ideas 

Essential Questions/ 

Learning Targets 

Assessments 

 

Describe qualitatively the functional relationship between 

two quantities by analyzing a graph (e.g., where the function 

is increasing or decreasing, linear or nonlinear). Sketch a 

graph that exhibits the qualitative features of a function that 

has been described verbally. CC.8.F.5 

 

Unit Eight: Congruent and Similar Triangles 

Timeline: 11 days 

Expressions and Equations 

Understand the connections between proportional 

relationships, lines, and linear equations. 

 

Use similar triangles to explain why the slope m is the same 

between any two distinct points on a non-vertical line in the 

coordinate plane; derive the equation y = mx for a line 

through the origin and the equation y = mx + b for a line 

intercepting the vertical axis at b. CC.8.EE.6 

 

Geometry 

Understand congruence and similarity using physical 

models, transparencies, or geometry software. 

 

Understand that a two-dimensional figure is congruent to 

another if the second can be obtained from the first by a 

sequence of rotations, reflections, and translations; given two 

congruent figures, describe a sequence that exhibits the 

congruence between them. CC.8.G.2 

 

Understand that a two-dimensional figure is similar to 

another if the second can be obtained from the first by a 

sequence of rotations, reflections, translations, and dilations; 

given two similar two-dimensional figures, describe a 

sequence that exhibits the similarity between them. 

CC.8.G.4 

 

Use informal arguments to establish facts about the angle 

sum and exterior angle of triangles, about the angles created 

Congruent triangles are 

determined by the SAS, AAS, 

SSS and RHS tests for 

congruent triangles. 

 

Corresponding angles of 

similar triangles are equal. 

 

Corresponding sides of similar 

triangles are proportional.  

 

Ratios can be used to identify 

similar triangles. 

  

 

 

 

Essential Questions: 

What are corresponding angles, 

and what are corresponding sides? 

 

What are the tests for congruent 

triangles? 

How are unknown sides or angles 

of congruent triangles calculated? 

 

Learning Targets: 

 Demonstrate an understanding 

of the SAS, AAS, SSS and 

RHS tests for congruent 

triangles. 

 Identify congruent triangles. 

 Demonstrate an understanding 

of deductive reasoning by 

using the Tests for Congruent 

Triangles. 

 Prove triangles are similar by 

indicating corresponding 

proportional sides or equal 

angles. 

 

 

Suggested Formative 

Assessments: 

Class Activity 

Exercises  

Challenger  

Problem Solving 

Math journals  

 

Suggested Summative 

Assessments: 

Test Paper 4 

Application assessment  

Calculator quiz 

Performance Tasks 

Rubrics 
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Standards Alignment 

 
Unit  Concept/ 

Big Ideas 

Essential Questions/ 

Learning Targets 

Assessments 

when parallel lines are cut by a transversal, and the angle-

angle criterion for similarity of triangles. CC.8.G.5 

 

Unit Nine: Mensuration 

Timeline: 12 days 

 Geometry    

Understand congruence and similarity using physical 

models, transparencies, or geometry software.  

 

Verify experimentally the properties of rotations, reflections, 

and translations: CC.8.G.1 

 

Lines are taken to lines, and line segments to line segments 

of the same length. CC.8.G.1a 

 

Angles are taken to angles of the same measure. CC.8.G.1b 

 

Parallel lines are taken to parallel lines. CC.8.G.1c 

 

Understand that a two-dimensional figure is congruent to 

another if the second can be obtained from the first by a 

sequence of rotations, reflections, and translations; given two 

congruent figures, describe a sequence that exhibits the 

congruence between them. CC.8.G.2 

 

Describe the effect of dilations, translations, rotations, and 

reflections on two-dimensional figures using coordinates. 

CC.8.G.3 

Understand that a two-dimensional figure is similar to 

another if the second can be obtained from the first by a 

sequence of rotations, reflections, translations, and dilations; 

given two similar two-dimensional figures, describe a 

sequence that exhibits the similarity between them. 

CC.8.G.4 

 

Use informal arguments to establish facts about the angle 

sum and exterior angle of triangles, about the angles created 

when parallel lines are cut by a transversal, and the angle-

Relationships exist between 

similar figures. 

 

Determining volume and 

surface area of figures may be 

necessary to solve problems. 

 

Volume of a cone or pyramid 

is one-third the product of the 

base area and height. 

Essential Questions: 

How is arc length calculated? 

 

How is sector area found and 

expressed as a fraction? 

 

How is volume calculated for 

pyramids, cones, and spheres? 

 

How is surface area calculated for 

pyramids, cones, and spheres? 

 

Learning Targets: 

 Calculate arch length and 

sector area. 

 Recognize patterns and 

formula relationships when 

solving problems. 

 Calculate and apply the 

volume and surface area of 

pyramids, cones, and spheres. 

Suggested Formative 

Assessments: 

Class Activity  

Exercises  

Challenger  

Problem Solving 

Math journals  

 

Suggested Summative 

Assessments: 

Test Paper 4 

Application assessment  

Calculator quiz 

Performance Tasks 

Rubrics 
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Standards Alignment 

 
Unit  Concept/ 

Big Ideas 

Essential Questions/ 

Learning Targets 

Assessments 

angle criterion for similarity of triangles.CC.8.G.5 

 

Solve real-world and mathematical problems involving 

volume of cylinders, cones, and spheres.  

 

Know the formulas for the volumes of cones, cylinders, and 

spheres and use them to solve real-world and mathematical 

problems. CC.8.G.9 

 

Unit Ten: Pythagoras’ Theorem and Trigonometry 

Timeline: 15 days 

 Geometry   

Understand and apply the Pythagorean Theorem.  

 

Explain a proof of the Pythagorean Theorem and its 

converse. CC.8.G.6 

 

Apply the Pythagorean Theorem to determine unknown side 

lengths in right triangles in real-world and mathematical 

problems in two and three dimensions. CC.8.G.7 

 

Apply the Pythagorean Theorem to find the distance between 

two points in a coordinate system. CC.8.G.8 

 

Solve real-world and mathematical problems involving 

volume of cylinders, cones, and spheres.  

 

Know the formulas for the volumes of cones, cylinders, and 

spheres and use them to solve real-world and mathematical 

problems. CC.8.G.9 

 

The Pythagorean Theorem is a 

useful tool for finding the 

length of a side of a right 

triangle.  

 

There are fixed relationships 

between the angles and 

lengths of the sides of right 

triangle.  

 

Trigonometric functions are 

periodic functions.  

 

There are various systems to 

represent the trigonometric 

functions.  

 

Graphs of the trigonometric 

functions may be transformed 

and translated.  

 

Trigonometric functions are 

used to model real world 

problems. 
 

Essential Questions: 

What is the Pythagorean Theorem 

and how can it help determine 

whether a triangle is a right 

triangle?  

 

How can the Pythagorean Theorem 

be used to determine the length of 

a missing side in a right triangle?  

 

How is sine, cosine, tangent, and 

their cofunctions used to determine 

information about a right triangle?  

 

How are the trigonometric 

functions periodic functions?  

 

Is the Cartesian coordinate system 

the only way to plot trigonometric 

functions?  

 

What type of real world problem 

would use trigonometry to help 

model and solve it?  

 

How can the trigonometric graphs 

be transformed? 

Suggested Formative 

Assessments: 

Class Activity  

Exercises  

Challenger  

Problem Solving 

Math journals 

 

Suggested Summative 

Assessments: 

Test Paper 5 

Application assessment  

Calculator quiz 

Performance Tasks 

Rubrics 
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Standards Alignment 

 
Unit  Concept/ 

Big Ideas 

Essential Questions/ 

Learning Targets 

Assessments 

 

Learning Targets: 

 Identify the hypotenuse of a 

right-angled triangle. 

 Use Pythagoras' Theorem to 

find the length of any side of a 

right-angled triangle. 

 Identify right-angled triangles 

from diagrams (e.g. circles, 

isosceles triangles). 

 Use Pythagoras' theorem to 

solve problems. 

 Use the SIN, COS and TAN 

keys on a calculator. 

 Identify the sides of the right-

angled triangle as hypotenuse, 

adjacent and opposite. 

 Recall the ratios for sine, 

cosine and tangent. 

 Use the appropriate ratio to 

find angles. 

 Find angles of elevation and 

depression. 

 

Unit Eleven: Motion Geometry   

Timeline: 10 days  

Geometry    

Understand congruence and similarity using physical 

models, transparencies, or geometry software. 

  

Verify experimentally the properties of rotations, reflections, 

and translations: CC.8.G.1 

 

Lines are taken to lines, and line segments to line segments 

of the same length. CC.8.G.1a 

 

Angles are taken to angles of the same measure. CC.8.G.1b 

Reflection carries segments 

into equal segments. 

 

Reflection carries angles into 

equal angles. 

 

Reflection carries whole 

figures into congruent figures. 

 

Rotation carries segments into 

equal segments. 

Essential Questions: 
How is the reflection of a plane 

figure identified? 

 

How is the rotation of a plane 

figure identified? 

 

How is the translation of a plane 

figure identified? 

 

How is the enlargement and 

Suggested Formative 

Assessments: 

Class Activity  

Exercises  

Challenger  

Problem Solving 

Math journals  

 

Suggested Summative 

Assessments: 

Test Paper 5 
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Standards Alignment 

 
Unit  Concept/ 

Big Ideas 

Essential Questions/ 

Learning Targets 

Assessments 

 

Parallel lines are taken to parallel lines. CC.8.G.1c 

 

Understand that a two-dimensional figure is congruent to 

another if the second can be obtained from the first by a 

sequence of rotations, reflections, and translations; given two 

congruent figures, describe a sequence that exhibits the 

congruence between them. CC.8.G.2 

 

Describe the effect of dilations, translations, rotations, and 

reflections on two-dimensional figures using coordinates. 

CC.8.G.3 

 

Understand that a two-dimensional figure is similar to 

another if the second can be obtained from the first by a 

sequence of rotations, reflections, translations, and dilations; 

given two similar two-dimensional figures, describe a 

sequence that exhibits the similarity between them. 

CC.8.G.4 

 

Use informal arguments to establish facts about the angle 

sum and exterior angle of triangles, about the angles created 

when parallel lines are cut by a transversal, and the angle-

angle criterion for similarity of triangles. CC.8.G.5 

 

Solve real-world and mathematical problems involving 

volume of cylinders, cones, and spheres.  

 

Know the formulas for the volumes of cones, cylinders, and 

spheres and use them to solve real-world and mathematical 

problems. CC.8.G.9 

 

 

Rotation carries angles into 

equal angles. 

 

Rotation carries whole figures 

into congruent figures. 

 

Translation carries segments 

into equal segments. 

 

Translation carries angles into 

equal angles. 

 

Translation carries whole 

figures into congruent figures. 

 

Enlargement carries segments 

of figures proportionately into 

corresponding segments of 

figures. 

 

Enlargement carries along into 

equal angles. 

 

Enlargement carries whole 

figures into similar figures. 

 

 

reduction of a plane figure 

identified? 

 

Learning Targets: 

 Identify and draw the 

reflection of a plane figure. 

 Identify and draw the rotation 

of a plane figure. 

 Identify and draw the 

translation of a plane figure. 

 Identify and draw an 

enlargement of a plane figure. 

Application assessment  

Calculator quiz 

Performance Tasks 

Rubrics 

Unit Twelve: Statistics I  

Timeline: 12 days  

Statistics and Probability Investigate patterns of 

association in bivariate data.  

Construct and interpret scatter plots for bivariate 

measurement data to investigate patterns of association 

There are various forms of 

presenting data. 

 

Graphs such as bar graphs and 

Essential Questions: 

In what ways can statistical data be 

displayed? 

 

Suggested Formative 

Assessments: 

Class Activity  

Exercises  
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Standards Alignment 

 
Unit  Concept/ 

Big Ideas 

Essential Questions/ 

Learning Targets 

Assessments 

between two quantities. Describe patterns such as clustering, 

outliers, positive or negative association, linear association, 

and nonlinear association. CC.8.SP.1 

 

Know that straight lines are widely used to model 

relationships between two quantitative variables. For scatter 

plots that suggest a linear association, informally fit a 

straight line, and informally assess the model fit by judging 

the closeness of the data points to the line. CC.8.SP.2 

 

Use the equation of a linear model to solve problems in the 

context of bivariate measurement data, interpreting the slope 

and intercept.  

CC.8.SP.3 

 

Understand that patterns of association can also be seen in 

bivariate categorical data by displaying frequencies and 

relative frequencies in a two-way table. Construct and 

interpret a two-way table summarizing data on two 

categorical variables collected from the same subjects. Use 

relative frequencies calculated for rows or columns to 

describe possible association between the two variables. 

CC.8.SP.4 
 

line graphs are used to display 

data.  

 

Charts such as pie charts and 

pictograms are used to display 

data.  

 

Data displays must be read 

properly in order to accurately 

interpret data. 

 

 

 

How are graphs and charts used to 

display statistics? 

 

How is the type of statistical 

display determined in order to 

effectively reflect data. 

 

Learning Targets: 

 Collect, classify and tabulate 

data. 

 Represent data using bar 

graphs, pie charts, line graphs 

and pictograms. 

 Read and interpret bar graphs, 

pie charts, line graphs and 

pictograms. 

 Determine the best 

presentation of a set of 

statistical data. 

 

Challenger  

Problem Solving 

Math journals  

 

Suggested Summative 

Assessments: 

Test Paper 6 

Application assessment  

Calculator quiz 

Performance Tasks 

Rubrics 

Unit Thirteen: Statistics II 

Timeline: 12 days   

Statistics and Probability Investigate patterns of 

association in bivariate data.  

Construct and interpret scatter plots for bivariate 

measurement data to investigate patterns of association 

between two quantities. Describe patterns such as clustering, 

outliers, positive or negative association, linear association, 

and nonlinear association. CC.8.SP.1 

 

Know that straight lines are widely used to model 

relationships between two quantitative variables. For scatter 

plots that suggest a linear association, informally fit a 

straight line, and informally assess the model fit by judging 

There are various forms of 

presenting data. 

 

A frequency table shows all 

the values obtained in order of 

size and the frequency of each 

value. 

 

A histogram is used to 

represent a frequency table. 

 

 

Essential Questions: 

How can the information on a 

histogram be presented in the form 

of a frequency table? 

 

How is data read when presented 

in the form of a histogram? 

 

How the mean, median and mode 

calculated from a frequency 

distribution? 

 

Suggested Formative 

Assessments: 

Class Activity  

Exercises  

Challenger  

Problem Solving 

Math journals  

 

 

Suggested Summative 

Assessments: 
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Standards Alignment 

 
Unit  Concept/ 

Big Ideas 

Essential Questions/ 

Learning Targets 

Assessments 

the closeness of the data points to the line. CC.8.SP.2 

 

Use the equation of a linear model to solve problems in the 

context of bivariate measurement data, interpreting the slope 

and intercept.  

CC.8.SP.3 

 

Understand that patterns of association can also be seen in 

bivariate categorical data by displaying frequencies and 

relative frequencies in a two-way table. Construct and 

interpret a two-way table summarizing data on two 

categorical variables collected from the same subjects. Use 

relative frequencies calculated for rows or columns to 

describe possible association between the two variables. 

CC.8.SP.4 
 

 What is the purpose of calculating 

mean, median and mode when 

interpreting statistical data? 

 

Learning Targets: 

 Construct frequency tables. 

 Accurately read, interpret and 

draw histograms. 

 Calculate the mean, median 

and mode of a frequency 

distribution. 

 Distinguish the purpose for 

which the mean, median and 

mode are used. 

 

Test Paper 6 

Application assessment  

Calculator quiz 

Performance Tasks 

Rubrics 

Unit Fourteen: More algebraic Manipulations 

Timeline: 13 days   

The Number System   

Know that there are numbers that are not rational, and 

approximate them by rational numbers.  

 

Know that numbers that are not rational are called irrational. 

Understand informally that every number has a decimal 

expansion; for rational numbers show that the decimal 

expansion repeats eventually, and convert a decimal 

expansion which repeats eventually into a rational number. 

CC.8.NS.1 

 

Use rational approximations of irrational numbers to 

compare the size of irrational numbers, locate them 

approximately on a number line diagram, and estimate 

the value of expressions CC.8.NS.2 

 

Expressions and Equations 

Work with radical and integer exponents 

 

Perform operations with numbers expressed in scientific 

A polynomial is an expression 

made up of more than one 

algebraic term. 

 

Identities are equations which 

are true for all values of the 

variable involved.  

 

Polynomials expressions can 

be manipulated and simplified. 

Essential Questions: 

Why are like terms in a polynomial 

identified? 

 

How are the four operations 

carried out using polynomials? 

 

How equations and identities 

different? 

 

Learning Targets: 

 Identify like terms in a 

polynomial, including stating 

the degree of an algebraic 

term. 

 Add and subtract polynomials. 

 Multiply and divide 

polynomials. 

 Manipulate algebraic 

fractions. 

Suggested Formative 

Assessments: 

Class Activity  

Exercises  

Challenger  

Problem Solving 

Math journals  

 

Suggested Summative 

Assessments: 

Final Term Assessment 

Paper 1 

Final Term Assessment 

Paper 2 

Performance Tasks 

Rubrics 
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Standards Alignment 

 
Unit  Concept/ 

Big Ideas 

Essential Questions/ 

Learning Targets 

Assessments 

notation, including problems where both decimal and 

scientific notation are used. Use scientific notation and 

choose units of appropriate size for measurements of very 

large or very small quantities (e.g., use millimeters per year 

for seafloor spreading). Interpret scientific notation that has 

been generated by technology. CC.8.EE.4 

 

Functions 

Define, evaluate, and compare functions 

Compare properties of two functions each represented in a 

different way (algebraically, graphically, numerically in 

tables, or by verbal descriptions). CC.8.F.2 

 

 Solve algebraic equations. 

 Distinguish between equations 

and identities. 

 Find unknown coefficients of 

terms and constant terms in 

identities. 
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Delaware Model Unit Gallery Template 

 

This unit has been created as an exemplary model for teachers in (re)design of 

course curricula.  An exemplary model unit has undergone a rigorous peer review 

and jurying process to ensure alignment to selected Delaware Content Standards.  

 

Unit Title:   Percentage    

Designed by:  Natalie Sadorf, Innovative Schools 

Based on Singapore Math Program   

Content Area: Mathematics 

Grade Level(s): 6th  

____________________________________________________________ 

Summary of Unit 

In this unit, students extend their understanding about percentage to percentage 

change and the application of percentage to common daily situations involving 

interest, taxes and discounts. Students extend their understanding from using 

percentage to describe a fraction of a quantity to using percentage to describe 

change, and apply their knowledge of percentage to common daily situations 

involving interest, taxes and discounts. Further students relate their understanding 

of percentage to percentage change and the application of percentage to common 

daily situations involving interest, taxes and discounts. 

 

Stage 1 – Desired Results 
What students will know, do, and understand 

____________________________________________________________ 

Delaware Content Standards  

The Number System 

Compute fluently with multi-digit numbers and find common factors and 

multiples. 

Standard 1 

Fluently divide multi-digit numbers using the standard algorithm. CC.6.NS.2 

Standard 2 

Fluently add, subtract, multiply, and divide multi-digit decimals using the standard 

algorithm for each operation. CC.6.NS.3 

 

Ratios and Proportional Relationships  

Understand ratio concepts and use ratio reasoning to solve problems  

Standard 3 

Use ratio and rate reasoning to solve real-world and mathematical  problems, e.g., 

by reasoning about 

tables of equivalent ratios, tape  diagrams, double number line  diagrams, or 

equations. CC.6.RP.3 

c. Find a percent of a quantity as a rate per 100 (e.g., 30% of a quantity means 

30/100 times the quantity); solve problems involving finding the whole, 

given a part and the percent. CC.6.RP.3c 
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Big Idea(s)  

 Percentage 

 Percent increase 

 Percent decrease 

 Interest 

 Sales tax 

 Discount 

 

Unit Enduring Understanding(s) 

Students will understand…  

 Percentage is a part of a whole. 

 Percentage may be expressed as a fraction or a decimal. 

 There are several methods used to convert between fractions, decimals, and 

percentages. 

 

Unit Essential Questions(s) 

 What methods can be used to calculate percentages? 

 How is the percentage of a whole value calculated? 

 How a value is found when a percentage is given? 

 

Knowledge and Skills 

 

 Students will know… 

 Rational numbers are a subset of the number system including and beyond 

whole numbers. 

 Although every whole number corresponds to a single numeral, every rational 

number can be written in many different ways. 

 Reasoning about multiplication & division is critical to the understanding of 

ratio concepts & their application to solving problems.  

 A rate is a set of infinitely many equivalent ratios. 

 

Students will be able to… 

 Find the value for a percentage part given the value for the whole. 

 Percentage change refers to percent increase and percent decrease. 

 Define interest, sales tax, and discount. 

 Solve word problems involving interest, sales tax, and discount. 

 

 

 

 

Stage 2 – Assessment Evidence 
Evidence that will be collected to determine whether or not Desired Results are achieved 

___________________________________________________________________ 

Suggested Performance/Transfer Task(s)  

Shop ‘til You Drop 

During this activity, students will take on the role of person shoppers and find all 

items from the list below. As personal shoppers, students will browse advertisements 
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in newspapers or on the internet.  Each personal shopper will cut/print out pictures 

of the items, and accurately complete the Price Adjustment table below.  Personal 

shoppers will calculate the discounts, sales prices, sales tax, and then the total price 

of each item based in the items regular price.  Personal shoppers will then create a 

college of pictures of the items they have selected to purchase. 

 

Students must show all your work: how the discounts, sales price, sales tax, and 

total cost were calculated. (Ignore any 'sale prices, percents off, or discounts’ from 

the advertisements. Use the items regular prices and the discounts listed below). 

 
1) Find an outfit, shirt-pants-shoes, you like. Get the 'regular price' of the items. 

Then find a 30% discount, sale price, 8% sales tax, and total cost.  

2) Find one electronic device, TV-computer-stereo, you like. Get the 'regular price' 

of the item. Then find a 5% discount, sale price, 8% sales tax, and total cost.  

3) Find one piece of furniture, couch-chair-table, you like. Get the 'regular price' of 

the item. Then find a 15% discount, sale price, 8% sales tax, and total cost.  

4) Find any item you want. Get the 'regular price' of the item. Then find a 10% 

discount, sale price, 8% sales tax, and total cost. 

 

Item Original 

Price 

Discount 

(%) 

Discount 

($) 

Sale Price Tax 

(%) 

Tax ($) Final Price 

Example: 

CAR 

$24,500.00 8% $1,960.00 $22,540.00 6% $1,352.40 $23,892.40 

                

                

                

                

                

                

 

 

In the form of a written passage in their math journals, students will be responsible 

for analyzing their calculations and reflecting on how percentage is applicable to 

everyday activities such as shopping. 
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Rubric(s)  

 

Name Date  

Shop ‘til You Drop – Grading Rubric 
Points 

Possible 

Points 

Earned 

Graphics, pictures, and original costs of all 4 items as 

requested 

20  

Work Shown/Accuracy of Mathematics - including 

correct placement of decimals and dollar signs 

30  

Item 1 - Outfit (shirt, pants, shoes)  10  

Item 2 - Electronic Device 10  

Item 3 - Furniture 10  

Item 4 - Your Choice 10  

Neatness/Appearance 5  

Completed and turned in on time 5  

                                                             Total Points:           /100 

 

Other Evidence 

 Textbook Tasks  

 Workbook Exercises  

 Vocabulary checks:  

 Percent increase 

 Percent decrease 

 Interest 

 Sales Tax 

 Discount 

 Math journals  

 Problem Solving challenges 

 Exit tickets - Mental Math questions 

 Chapter Test A/Chapter Test B 

 Cumulative Test A/Cumulative Test B 

 

Student Self-Assessment and Reflection 

 Students will explain and reflect on mathematical problems by completing 

journal prompts. 

 Students work collaboratively and reflect on group work during Practice 

sessions and Class Activities.  
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Stage 3 – Learning Plan 
(Design learning activities to align with Stage 1 and Stage 2 expectations) 

___________________________________________________________________ 

Key learning events needed to achieve unit goals 

Lesson 4.1a, Percentage of a Quantity 

 

This lesson allows students to review finding a percentage of a whole using mental 

strategies and to review finding a percentage part of a whole using the unitary 

method and the fraction method. 

 

1. Discuss mental strategies used to find percentages of a whole. Explain three 

methods of calculating percentage in order to solve a problem.  

2. Introduce the unitary method to the class. Students explain how this method 

is used to find the percentage of a quantity. 

3. Explain that another method used to find the percentage of a quantity is to 

convert the given percentage to a fraction first. 

4. Students will complete Tasks, Practice activities, and Workbook Exercises. 

 

 

Lesson 4.1b, Percentage of a Quantity 

 

Within this section, students review methods of solving for the value of the 

remaining part of the whole given a percentage part of the whole and the value for 

the whole. Students review methods of solving for the value of the remaining part of 

the whole given two percentage parts of the whole and the value for the whole. 

 

1. Discuss methods to find the value of a percentage of a quantity where there 

are two parts to the whole. 

2. Discuss methods to find the value of a percentage of a quantity where there 

are three parts to the whole. 

3. Guide students to solve the problem using various methods. Encourage 

students to be flexible in doing mental computations. Students can simplify 

fractions before doing calculations. 

4. Students will complete Tasks, Practice activities, and Workbook Exercises. 

 

 

Lesson 4.2, Percentage Change 

 

This lesson reviews percent decrease and percent increase.  Students extend their 

knowledge of finding percent changes to find minimum increases or decreases 

needed in achieving target quantities. 

 

1. Introduce the terms percent increase and percent decrease. 

2. Student will lead conversation around the meaning of both terms. 

3. Explain that to find percent decrease, we must first find the change. This is 

the difference between the original and the new scores, and that the 

approach towards finding percent decrease and percent increase is similar. 

4. Students will find the percent increase and decrease on various items. 

5. Have students write the change, both percent increase and percent decrease, 

as a fraction of the original score and multiply the resulting fraction by 100 to 

find the percent decrease. 
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6. Students will complete a Class Activity: Allow students to work on the 

problem independently at first, and then collaborate in small groups. Discuss 

their solutions. 

 

Lesson 4.3a, Interest, Sales Tax and Discount I 

 

During this lesson, students review and calculate sales tax and discounts. Students 

are also introduced to the concept of tips. 

 

1. Review the concept of sales tax with the students. Students discuss situations 

when sales tax must be calculated. 

2. Review the concept of discount with the class.  Discuss when stores give 

discounts. Examine how discounts affect the final price. 

3. Discuss the concept of tipping. Discuss as a class, when is it appropriate to 

tip? What are standard tip percents?  

4. Explain the term ‘commission’. Relate commission to the real-world; Who 

benefits from a ‘commission’ standard? 

5. Students will complete Tasks, Practice activities, and Workbook Exercises. 

 

 

Lesson 4.3b, Interest, Sales Tax and Discount I 

 

1. Discuss the concept of interest. Where have students heard this term before? 

2. Introduce compound interest. Building on their previous knowledge, students 

will discuss the concept compound interest.   

3. Explain to students that in computing compound interest, the interest earned 

is added to the initial investment. 

4. Students complete a mental math test. 

6. Students participate in a Class Activity, and students will complete Tasks, 

Practice activities, and Workbook Exercises. 

 

 

Lesson 4.4a, Interest, Sales Tax and Discount II 

 

In this lesson, students will apply knowledge from the previous lesson and learn to 

do the reverse in order to find the original cost or value of a quantity given its final 

value after a percentage increase or decrease. 

 

1. Discuss using unitary method to solve word problems involving reverse 

percentages. 

2. Introduce the part-whole method. Students will use this method to identify 

the original whole or 100%. 

3. Introduce the before-after/comparison model as a second approach to 

identifying the original whole. 

4. Discuss comparing tow quantities by percentage. 

5. Students will complete Tasks, Practice activities, and Workbook Exercises. 

 

 

Lesson 4.4b, Practice C 

 

During this lesson, students solve word problems involving interest, sales tax and 

discount.  
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1. Students work in groups, creating and solving practical word problems 

involving interest, sales tax and discounts. 

2. The teacher will circulate, offering assistance to students and student groups. 

3. Discuss student solutions. 

 

 

 

Resources and Teaching Tips 

 Real World Math Project  
http://www.bunaisd.net/userFiles/132/real_world_math_project_-

_3rd_six_weks.pdf 

 Base-10 blocks 

 Counters 

 Hundreds chart 

 Number cards 

 Number cubes and regular dice 

 Number discs 

 Place value chart 

 Measuring tools 

 Math concept games and activities  

 

Differentiation 

Students may work through and complete lesson tasks at different rates based on 

individual skill levels.  Students may complete any of the Mental Math exercises to 

strength foundational math skills and solidify the learning or Problem Solving 

exercises for extra practice.  Students are f=given the opportunity to work in groups 

or individually, allowing time for one-on-one, small group instructions, or students to 

investigate challenge activities, addressing both weaknesses and strengths in the 

classroom. 

 Extra Practice allows students to review mathematical concepts with minimal 

guidance. Short, topic-specific exercises allow for quick review of concepts and 

for focused practices in topics where needed. 

 

 

Design Principles for Unit Development 
At least one of the design principles below is embedded within unit design. 

 International Education - the ability to appreciate the richness of our own 

cultural heritage and that of other cultures in to provide cross-cultural 

communicative competence. 

 Universal Design for Learning - the ability to provide multiple means of 

representation, expression and engagement to give learners various ways to 

acquire and demonstrate knowledge. 

 21st Century Learning – the ability of to use skills, resources, & tools to meet 

the demands of the global community and tomorrow’s workplace. (1) Inquire, 

think critically, and gain knowledge, (2) Draw conclusions make informed 

decisions, apply knowledge to new situations, and create new knowledge, (3) 

Share knowledge and participate ethically and productively as members of our 
democratic society, (4) Pursue personal and aesthetic growth.(AASL,2007) 

http://www.bunaisd.net/userFiles/132/real_world_math_project_-_3rd_six_weks.pdf
http://www.bunaisd.net/userFiles/132/real_world_math_project_-_3rd_six_weks.pdf
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Universal Design for Learning: Students will have the opportunity to further 

discover and understand the main topics of this unit through real-world application, 

reflecting in journal prompts, answering and discussing mathematical tasks, practice 

problems, challenge activities, and completing various extension activities provided 

to enrich each lesson.  

 

21st Century Learning: Students will engage in discussions based around critical 

thinking problems provided in both journal prompts, which aim to be thought-

provoking and expand students’ problem- solving skills.  Real-world application lends 

to students applying knowledge, and gaining true understanding of the math 

concepts presented in the unit. Students will take on the role of Personal Shoppers 

while completing the performance task, Shop ‘til You Drop.  Students will be 

responsible for analyzing their calculations and reflecting on how percentage is 

realized in everyday life in the form of a written passage in their math journals. 

 

 

Technology Integration 

The ability to responsibly use appropriate technology to communicate, solve 

problems, and access, manage, integrate, evaluate, and create information 

 Science Kids website 

(http://www.sciencekids.co.nz/gamesactivities/math/percentages.html) 

provides students percentage reinforcement games. 

 IXL website (http://www.ixl.com) presents students with data sets in which 

they are to calculate percentage.  

 Percent Shopping (www.mthplayground.com) activity gives students the 

option to determine how challenging the activity is in relation to how well they 

complete each task. 

 Online advertisements and sales can be used to create real-world relevance of 

the learning. 
 Calculators are used to check calculations. 

 

Content Connections 
Content Standards integrated within instructional strategies 

 

ELA connection: After taking on the role of Personal Shoppers, students will write 

reflectively on the activity. Students will discuss how percentage is relevant in many 

daily situations. Student reflections will be presented in a well-written journal entry, 

demonstrating grade-appropriate writing and communication skills.  

 

Economics connection: Throughout the unit, students use shopping scenarios as 

means of comparison between their learning and the real-world. While calculating 

percentages based on price, students will begin analyzing how percent increases, 

decreases, interest, tax, and discount affect the economy and consumers like 

themselves.      

 

http://www.sciencekids.co.nz/gamesactivities/math/percentages.html
http://www.ixl.com/
http://www.mthplayground.com/
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Delaware Model Unit Gallery Template 

 

This unit has been created as an exemplary model for teachers in (re)design of 

course curricula.  An exemplary model unit has undergone a rigorous peer review 

and jurying process to ensure alignment to selected Delaware Content Standards.  

 

Unit Title:   Area and Perimeter   

Designed by:  Natalie Sadorf, Innovative Schools 

Based on Singapore Math Program   

Content Area: Mathematics  

Grade Level(s): 7th  

____________________________________________________________ 

Summary of Unit 

In this unit, various tools are used to explore area and perimeter.  Students trace 

shapes onto graph paper to count the area and perimeter of the shape, and then 

identify a formula for area and perimeter of a square and rectangle. Geoboards are 

used to explore area and perimeter as well. Students are challenged to find the most 

shapes within a given area and/or perimeter. Students will gain understanding that 

basic figures, such as squares, rectangles, parallelograms, trapezoids, triangles, and 

circles, have measurements that are not difficult to calculate if the necessary 

information is given and the proper formula is used. As an assessment, students will 

design a one-floor home with various rooms and label each room with area and 

perimeter, and determine the overall area and perimeter of the home he/she 

designed. 

 

Stage 1 – Desired Results 
What students will know, do, and understand 

____________________________________________________________ 

Delaware Content Standards  

Expressions and Equations 

 

Use properties to generate equivalent expressions. 

Use variables to represent quantities in a real-world or mathematical problem, and 

construct simple equations and inequalities to solve problems by reasoning about the 

quantities. CC.7.EE.4 

a) Solve word problems leading to equations of the form px + q = r and 

p(x + q) = r, where p, q, and r are specific rational numbers. Solve 

equations of these forms fluently. Compare an algebraic solution to an 

arithmetic solution, identifying the sequence of the operations used in 

each approach. CC.7.EE.4a 

b) Solve word problems leading to inequalities of the form px + q > r or 

px + q < r, where p, q, and r are specific rational numbers. Graph the 

solution set of the inequality and interpret it in the context of the 

problem. CC.7.EE.4b 
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The Number System 

Apply and extend previous understandings of operations with fractions to 

add, subtract, multiply, and divide rational numbers.  

Apply and extend previous understandings of multiplication and division and of 

fractions to multiply and divide rational numbers. CC.7.NS.2 

a) Understand that multiplication is extended from fractions to rational 

numbers by requiring that operations continue to satisfy the properties 

of operations, particularly the distributive property, leading to products 

such as (-1)(-1) = 1 and the rules for multiplying signed numbers. 

Interpret products of rational numbers by describing real-world 

contexts. CC.7.NS.2a 

b) Understand that integers can be divided, provided that the divisor is 

not zero, and every quotient of integers (with non-zero divisor) is a 

rational number. If p and q are integers, then -(p/q) = (-p)/q = p/(-q). 

Interpret quotients of rational numbers by describing real- world 

contexts. CC.7.NS.2b 

c) Apply properties of operations as strategies to multiply and divide 

rational numbers. CC.7.NS.2c 

d) Convert a rational number to a decimal using long division; know that 

the decimal form of a rational number terminates in 0s or eventually 

repeats. CC.7.NS.2d 

 

Solve real-world and mathematical problems involving the four operations with 

rational numbers.1 CC.7.NS. 

 

Big Idea(s)  

 Perimeter 

 Area 

 Polygons 

 Circles 

 Circumference 

 

Unit Enduring Understanding(s) 

Students will understand…  

 Specific formulas are used to find the perimeter and area of polygons and 

circles. 

 Circumference is the perimeter of a circle. 

 The formula used to calculate perimeter and area is different for different 

shapes. 

 

Unit Essential Questions(s) 

 What is the formula used to find the perimeter of polygons and circles? 

 What is the formula to find the area of polygons and circles? 

 How are mensuration problems involving perimeter and area solved? 

 How do length, area, and volume and display relationships between 

measurements. 

                                                 
1
 Computations with rational numbers extend the rules for manipulating fractions to complex fractions. 
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Knowledge and Skills 

 Students will know… 

 Rational numbers are a subset of the number system including and beyond 

whole numbers. 

 Properties of whole number operations can be applied to solving real world 

and mathematical problems involving rational numbers, including integers. 

 Expressions can be manipulated to suit a particular purpose and solving 

problems efficiently.  

 Mathematical expressions, equations, and inequalities are used to represent 

and solve real-world and mathematical problems. 

 Mathematical expressions, equations, and inequalities are solved and 

calculated using specific formulas. 

 

Students will be able to… 

 Use a given formula to find the perimeter and area of polygons. 

 Use formulas to find the circumference and area of circles. 

 Solve mensuration problems involving perimeter and area. 

 Use pictures, diagrams, or patterns. 

 Seek a general solution. 

 Devise formulas. 

 Solve real-life problems dealing with scale drawings. 

 Use ratio and proportions to solve problems involving change of scale 

drawings. 

 Construct scale drawings and models with reasonable measurement and 

accuracy. 

 Know and apply formulas for perimeter and area of polygons 

 

 

 

 

Stage 2 – Assessment Evidence 
Evidence that will be collected to determine whether or not Desired Results are achieved 

___________________________________________________________________ 

Suggested Performance/Transfer Task(s)  

Home Sweet Home 

During this activity, students will use their knowledge of area and perimeter to 

design house plans. Each house design must contain the following: Living room, 

Bathroom, Kitchen, and 2 Bedrooms. At least one room must be of circular shape. Be 

sure that each room has the dimensions, area, and perimeter labeled. A key is 

required for each box on the graph paper, one square centimeter box = 1 sq. foot.   
The total area for your house must be between 150 - 200 square meters. 

Students will present their room designs to the class. Student also will present at 

least one recommendation of room dimension adjustments with accompanying 

measurements.  Student will write a descriptive passage/poem/paragraph, aimed to 

“sell” their design. All passages must contain adjectives and descriptive language to 

ensure the audience truly realizes the look and feel of the room. 

 

Rubric(s)  
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Name ___________________        Date _____________ 

 

Home Sweet Home 

Assessment Rubric  
 

Requirements Points 
Possible 

Points Earned 

Total area of house 10  

Outside perimeter of the house 10  

Area of bedroom one 5  

Perimeter of bedroom one 5  

Area of bedroom two 5  

Perimeter of bedroom one 5  

Area of bathroom 5  

Perimeter of bathroom 5  

Area of living room 5  

Perimeter of living room 5  

Area of kitchen 5  

Perimeter of kitchen 5  

Neatness 5  

 

 

Other Evidence 

 Class Activities 

 Exercises  

 Challenger  

 Problem Solving 

 Math journals  

 Test Papers  

 

Student Self-Assessment and Reflection 

 Students will explain and reflect on mathematical problems by completing 

journal prompts. 

 Students interact and participate in classroom discussion and 

reflection/feedback conversation.  

 Students will reflect on their design prior to building to crafting their “selling” 

points.  
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Stage 3 – Learning Plan 
(Design learning activities to align with Stage 1 and Stage 2 expectations) 

___________________________________________________________________ 

Key learning events needed to achieve unit goals 

 

Lesson 12.1, Perimeter and Area of a Polygon  

 

This lesson is divided into two sections, ‘Perimeter’ and ‘Area’: 

 

Within the ‘perimeter’ section, students to construct the concept of perimeter and 

determine the perimeter of given figures on. Students practice determining the 

perimeter of figures and create shapes of a given perimeter. Demonstrating 

understanding of the concept, students create shapes of a given perimeter.   

 

Within the ‘area’ section, students construct the concept of area and determine the 

area of given shapes using a gird. 

 

Perimeter 

1. Students are presented with a real-life situation and two geoboard examples 

to help them gain an understanding of the concept of perimeter.  

2. Students are presented the definition of perimeter. They are then guided 

through the process of determining the perimeter of a polygon on a grid. 

3. Students are guided through the process of determining the perimeter of a 

real-life object. They are then asked about other objects that need the 

perimeter calculated. 

4. Students are asked to explore the relationship between shape size and 

perimeter between a triangle and rectangle. 

5. Students explain relationships they have observed about shape size and their 

perimeter. 

6. Students determine the perimeter of various figures on a gird and calculate 

the perimeter of real-world objects given lengths of sides. 

Area 

1. Students are presented with a real-life situation to gain an understanding of 

the concept of area. 

2. Students explain relationships they have observed about shapes and their 

area. 

3. Students are presented the definition of area. They are then allowed to 

practice measuring the area of rectangles. 

4. Students determine the area of various figures on a grid. 

5. Students create shapes of a given area and create a figure similar to a given 

figure, but with a different area. 

6. Students find the area of a series of polygons that are fixed in width but 

increasing in length. Students are asked to describe the pattern between the 

length, width, and area. 

 

 

Lesson 12.2, Circumference and Area of Circles  

 

1. Remind students that circumference is the distance around the circle, its 

perimeter.  

2. Students determine that diameter is the line segment that contains the center 

and has its end points on the circle, and that radius is half the diameter. 
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3. Introduce students to pi as π ≈ 3.14 or 22/7. 

4. Students calculate the circumference and area of various circles given the 

diameter or radius. 

 

 

Lesson 12.3, More Problems on Area and Perimeter 

 

1. Students interpret diagrams and use formulas to determine the measure 

around shapes. 

2. Students complete various exercises to reinforce their learning. 

3. Formulas are reviewed as a class. 

4. Students calculate area and perimeter measurements of objects in the 

classroom. 

5. Discuss how area and perimeter play a role in everyday life. When are these 

measurements necessary? 

 

 

 

 

 

Resources and Teaching Tips 

 Area and Perimeter 
(http://enlvm.usu.edu/ma/classes/__shared/emready@perimeter_and_area/i

nfo/lessonplan.html#plan) 

 Area and Perimeter 

(http://math.buffalostate.edu/~it/projects/lemmo.pdf) 

 CliffNotes 

(http://www.cliffsnotes.com/study_guide/Calculating-Measurements-of-Basic-

Figures.topicArticleId-266336,articleId-266302.html) 

 Deign a House Project 

(http://math.buffalostate.edu/~it/projects/Witwer.pdf) 

 Geoboards 

 Graph paper 

 Measuring tools 

 Math concept games and activities  

 

 

Differentiation 

Students may work through and complete lesson tasks at different rates based on 

individual skill levels.  Students may complete any of the Mental Math exercises to 

strength foundational math skills and solidify the learning or Problem Solving 

exercises for extra practice.  Students are f=given the opportunity to work in groups 

or individually, allowing time for one-on-one, small group instructions, or students to 

investigate challenge activities, addressing both weaknesses and strengths in the 

classroom. 

 Exercises are provided for students of varied abilities, with the more 

challenging problems indicated. 

 The Challenger section of each chapter is specially designed to provide 

interesting and challenging problems on that particular chapter topic for the 

more adventurous students. 

http://enlvm.usu.edu/ma/classes/__shared/emready@perimeter_and_area/info/lessonplan.html#plan
http://enlvm.usu.edu/ma/classes/__shared/emready@perimeter_and_area/info/lessonplan.html#plan
http://math.buffalostate.edu/~it/projects/lemmo.pdf
http://www.cliffsnotes.com/study_guide/Calculating-Measurements-of-Basic-Figures.topicArticleId-266336,articleId-266302.html
http://www.cliffsnotes.com/study_guide/Calculating-Measurements-of-Basic-Figures.topicArticleId-266336,articleId-266302.html
http://math.buffalostate.edu/~it/projects/Witwer.pdf
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 Problem Solving exercises are provided to enable students to practice their 

problem-solving skills. 

 Revision Exercises provide students with necessary practice and 

reinforcement. 

 Problems in the Investigation section provide students the opportunity to 

explore and experiment with and discuss mathematical ideas. 

 

 

 

Design Principles for Unit Development 
At least one of the design principles below is embedded within unit design. 

 International Education - the ability to appreciate the richness of our own 

cultural heritage and that of other cultures in to provide cross-cultural 

communicative competence. 

 Universal Design for Learning - the ability to provide multiple means of 

representation, expression and engagement to give learners various ways to 

acquire and demonstrate knowledge. 

 21st Century Learning – the ability of to use skills, resources, & tools to meet 

the demands of the global community and tomorrow’s workplace. (1) Inquire, 

think critically, and gain knowledge, (2) Draw conclusions make informed 

decisions, apply knowledge to new situations, and create new knowledge, (3) 

Share knowledge and participate ethically and productively as members of our 
democratic society, (4) Pursue personal and aesthetic growth.(AASL,2007) 

Universal Design for Learning: Students will have the opportunity to further 

discover and understand the main topics of this unit through real-world application, 

reflecting in journal prompts, answering and discussing mathematical tasks, practice 

problems, challenge activities, and completing various extension activities provided 

to enrich each lesson.  

 

21st Century Learning: Students will engage in discussions based around critical 

thinking problems provided in both journal prompts, which aim to be thought-

provoking and expand students’ problem- solving skills.  Real-world application lends 

to students applying knowledge, and gaining true understanding of the math 

concepts presented in the unit. Students will take on the role of Designers, applying 

their new knowledge to a real-world scenario. 

 

 

 

Technology Integration 

The ability to responsibly use appropriate technology to communicate, solve 

problems, and access, manage, integrate, evaluate, and create information 

 Design A Room! Webquest can be utilized to complete the performance task 

virtually. 

(http://www.rblewis.net/technology/EDU506/WebQuests/area/area.html) 

 IXL website (http://www.ixl.com) presents students with data sets in which 

they are to calculate the area and perimeter of figures. 

http://www.rblewis.net/technology/EDU506/WebQuests/area/area.html
http://www.ixl.com/
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 Bgfl.org website provide student the opportunity to explore specific shapes 

and discover how to find the area and perimeter of each figure. 

 Homescoolmath.net provides countless activities and resources to reinforces 

and solidify students’ understand of mathematical concepts. 

 

 

 

 

Content Connections 
Content Standards integrated within instructional strategies 

 

ELA connection: In addition to calculating the required mathematical solutions, and 

presenting their room designs students will write a descriptive passage/ poem/ 

paragraph, aimed to “sell” their design. All passages must contain adjectives and 

descriptive language to ensure the audience truly realizes the look and feel of the 

room. 

 

History connection: Throughout the unit, a story or history on mathematics is 

provided as supplementary text. This Mathstory section is meant to enrich students 

with knowledge of how mathematics develops over the years and throughout history.   
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Delaware Model Unit Gallery Template 

 

This unit has been created as an exemplary model for teachers in (re)design of 

course curricula.  An exemplary model unit has undergone a rigorous peer review 

and jurying process to ensure alignment to selected Delaware Content Standards.  

 

Unit Title:   Motion Geometry   

Designed by:  Natalie Sadorf, Innovative Schools 

Based on Singapore Math Program   

Content Area: Mathematics  

Grade Level(s): 8th  

____________________________________________________________ 

Summary of Unit 

Within this unit, students will learn what translations, reflections, and 

rotations are, and how to enlarge plane figures accurately.  Students 

identify a single transformation, mapping a shape onto its image, and will 

enlarge shapes by a fractional scale factor, recognizing the similarity of the 

resulting shape. They will choose and use appropriate mathematical 

techniques and tools to solve each part of a problem. Students who 

progress further will investigate Islamic patterns and describe their 

features. 

 

 

Stage 1 – Desired Results 
What students will know, do, and understand 

____________________________________________________________ 

Delaware Content Standards  

Geometry    

Understand congruence and similarity using physical models, 

transparencies, or geometry software. 

  

Verify experimentally the properties of rotations, reflections, and translations: 

CC.8.G.1 

a. Lines are taken to lines, and line segments to line segments of the same 

length. CC.8.G.1a 

a. Angles are taken to angles of the same measure. CC.8.G.1b 

b. Parallel lines are taken to parallel lines. CC.8.G.1c 

 

Understand that a two-dimensional figure is congruent to another if the second can 

be obtained from the first by a sequence of rotations, reflections, and translations; 

given two congruent figures, describe a sequence that exhibits the congruence 

between them. CC.8.G.2 

 

Describe the effect of dilations, translations, rotations, and reflections on two-

dimensional figures using coordinates. CC.8.G.3 

 

Understand that a two-dimensional figure is similar to another if the second can be 

obtained from the first by a sequence of rotations, reflections, translations, and 
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dilations; given two similar two-dimensional figures, describe a sequence that 

exhibits the similarity between them. CC.8.G.4 

 

Use informal arguments to establish facts about the angle sum and exterior angle of 

triangles, about the angles created when parallel lines are cut by a transversal, and 

the angle-angle criterion for similarity of triangles. CC.8.G.5 

 

Solve real-world and mathematical problems involving volume of cylinders, 

cones, and spheres.  

 

Know the formulas for the volumes of cones, cylinders, and spheres and use them to 

solve real-world and mathematical problems. CC.8.G.9 

 

Big Idea(s)  

 Reflections 

 Rotations 

 Translations 

 Enlargements 

 Transformations 

 Line of reflections 

 

Unit Enduring Understanding(s) 

Students will understand…  

 Reflection carries: 

o segments into equal segments. 

o angles into equal angles. 

o whole figures into congruent figures. 

 Rotation carries  

o segments into equal segments. 

o angles into equal angles. 

o whole figures into congruent figures. 

 Translation carries:  

o segments into equal segments. 

o angles into equal angles. 

o whole figures into congruent figures. 

 Enlargement carries: 

o segments of figures proportionately into corresponding segments of 

figures. 

o along into equal angles. 

o whole figures into similar figures. 

 

Unit Essential Questions(s) 

 How is the reflection of a plane figure identified? 

 How is the rotation of a plane figure identified? 

 How is the translation of a plane figure identified? 

 How is the enlargement and reduction of a plane figure identified? 
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Knowledge and Skills 

 

 Students will know… 

 The sum of the angles of a triangle is 180  .  

 Reflections, rotations, and translations are rigid transformations and maintain 

congruence (do not change the size and shape of the object being 

transformed).  

 Congruent figures have the same size and shape.  

 Dilations may change the size of the object being transformed, but not the 

shape.  

 Similar figures have the same shape; corresponding angle measures remain 

congruent, with a scale factor relating corresponding sides (corresponding 

sides are proportional).  

 Scale factors larger than 1 enlarge a figure.  

 Scale factors less than 1 shrink a figure.  

 A scale factor of exactly 1 maintains congruence.  

 Two triangles are similar if at least two pairs corresponding angles are 

congruent (AA postulate for similarity)  

 Symbols for congruency and similarity (and ~) ≅  

 The sum of interior angles of a polygon is related to the number of triangles 

that the polygon is composed of, and that relates to a generalization 

(formula). Figures under translations, rotations, reflections, and dilations. 

 

Students will be able to… 

 Identify and draw the reflection of a plane figure. 

 Identify and draw the rotation of a plane figure. 

 Identify and draw the translation of a plane figure. 

 Identify and draw an enlargement of a plane figure. 

 

 

 

 

Stage 2 – Assessment Evidence 
Evidence that will be collected to determine whether or not Desired Results are achieved 

___________________________________________________________________ 

Suggested Performance/Transfer Task(s)  

Hub Cap Designs 

During this performance task, students apply their knowledge of transformation, 

taking on the role of an industrial designer in a team designing a new car for a car 

manufacturing company. Teams need to design a hub cap that will be used in a new 

car which the company hopes will appeal to young car buyers. Students must show 

the steps in the production of each design so that the instructions can be fed into an 

automated metal cutting machine where the size of the wheel rim may be different 

but the designs will be the same. 
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Requirements: 

 Demonstrate understanding of transformations (dilations, translations, 

rotations, reflections) 

 Design a hub cap that will be used in a new car which the company hopes will 

appeal to young car buyers. 

 Show the steps in the production of your design on a table and the 

transformations needed to repeat your design. 

 Include a self-assessment rubric with a peer signature to show that it has 

been checked. This should be attached to your design sheet. 

 Clearly label and explain the transformations in your design. 

 

Example Designs: 
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Rubric(s)  

 

Hub Caps Design Rubric 

 
Student Name: __________________________               Peer Checker’s  Name: ___________________________   

 
 

Requirements 
Self- 

Check 

Peer 

check 

Teacher 

check 
Teacher Comments 

 Set your margins to 0.5cm 

 Correctly name document 

 
  

 

Two rotations using different 

points of rotation. 

 Centers of rotation shown. 

 Angles of rotation shown. 
    

Two reflections using different 

lines of reflection 
 Lines of reflection shown     

Two dilations using different 

points of dilation 

 Points of dilation shown 

 Fractions of dilation shown 
    

Two translations  using different 

vectors  of translation 
 Vectors of translation 

shown 
    

Compound transformations 

which exceed expectations 
All transformations explained     

 

 

Assessment Rubric Explanation 
 

Rubric Scores Requirement 

Exemplary 

(Ex):  

 Uses complex constructions 

 Uses compound transformations with a combination of reflection, rotation, 

dilation and translation.  

 All transformations are clearly explained 

Proficient (Pr)   Basic constructions – lines and circles 

 Uses all basic transformations: reflection, rotation, dilation and translation. At 

least two of each. 

 All transformations are clearly explained 

Developing (De)  

 

 Basic constructions – lines and circles 

 Doesn’t use all basic transformations: reflection, rotation, dilation and translation 

or has less than two of each.. 

 Most transformations are clearly explained 

Emerging (Em)   Only one type of construction used 

 Doesn’t use all basic transformations: reflection, rotation, dilation and translation 

or has a total of less than 6 transformations. 

 Few transformations are clearly explained 

Insufficient 

Evidence (IE)  
 Not present or not submitted 

  

 



 

 

6 

Other Evidence 

 Class Activity  

 Exercises  

 Challenger  

 Problem Solving 

 Math journals  

 Test Paper 5 

 Application assessment  

 Calculator quiz 

 

Student Self-Assessment and Reflection 

 Students will explain and reflect on mathematical problems by completing 

journal prompts. 

 Students interact and participate in classroom discussion and 

reflection/feedback conversation.  

 While working in groups, students are provided the opportunity to create, and 

recreate transformations, assessing their accuracy as they progress through 

each lesson. 

 

 

 

 

Stage 3 – Learning Plan 
(Design learning activities to align with Stage 1 and Stage 2 expectations) 

___________________________________________________________________ 

Key learning events needed to achieve unit goals 

 

Lesson 11.1, Reflection  

 

Students are introduced to reflection in this section. 

 

1. Each student will get a thin sheet of white paper and will fold it long ways.  

2. Each student will then write his/her name so that the bottoms of the letters 

meet the crease. Then the children will use a black permanent marker to 

trace over their name. The color will bleed through the crease and it will 

appear on the opposite side.  

3. The students must trace over the part that bled through, creating their name 

on the opposite side. When this is done, they will open their paper and see a 

reflection of their name as if the crease were a mirror.  

4. As a class, discuss the ideas of reflection. 

5. Student will split into groups. Each group will be given a hand held mirror and 

a large floor to ceiling mirror will be located in the class.  

6. The groups will look at themselves, other objects in the class, and a sheet 

containing different symbols through the mirror. As we get to the symbols, we 

will talk formally about where the point of reflection is for each of the objects. 

7. Each student will write down the properties of reflection. Then he or she will 

draw a polygon, a line of reflection, and the reflection. The students will 

reflect on their learning in a math journal entry. 
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Lesson 11.2, Rotation 

 

Students are introduced to rotation in this section. 

 

1. As a class, discuss things that rotate and how things that rotate have a center 

of rotation, an angle of rotation, and how it does not change the orientation of 

the shape. 

2. In groups, students get an array of pattern blocks to share. Each student will 

receive a paper with a dot to be used as the center of rotation. They will need 

to use these blocks to illustrate rotations.  

3. One person in the group will call out the shape and the angle of rotation to be 

used. He or she will then check each member’s answer to ensure correctness, 

and if they are incorrect they will coach that person to the correct answer. 

Each student will have a chance to identify the figure to be rotated.  

4. Students receive a sheet that contains several rotated polygons.  

5. Each student will copy the original polygon onto graph paper, labeling the 

angle of rotation. 

6. Students create art by rotating an object(s) several times around a fixed 

point of rotation. Students exchange pictures and try to determine the center, 

angle, and direction of the rotations. 

 

Lesson 11.3, Translation 

 

1. Utilizing an x and y axis grid on the floor, students come up by table groups 

and choose a figure to represent. The figure will be written down in (x, y) 

ordered notation form.  

2. Each student will represent a point of the polygon and the polygon will be 

completed using yarn to connect the points (students).  

3. The next group will come up and perform the given translation.  

4. Each group is given the opportunity to be the original figure and the 

translated figure. 

5. The teacher identifies points of a polygon and the students will put it on 

geoboards with a rubber band. The teacher then identifies a translation.  

6. The students place the translation on their board with another band.  

7. On the overhead, the teacher displays what should be on the boards and the 

students will check themselves. 

 

Lesson 11.4, Enlargement 

 

1. As a class, discuss scale factors using real world examples, such as: the 

movie Honey, I Shrunk the Kids!, movie screens, overhead projectors, etc.  

2. After a discussion of the term enlargement, the students will be grouped into 

pairs and each will be given a geoboard and rubber bands.  

3. The teacher identifies an ordered pair notation. The first student will construct 

it on the board.  

4. Then, the teacher will give the enlargement of the original structure.  

5. The second student will demonstrate the dilation on the second board. The 

student will check their answers and switch roles. This will continue for 

several trials. 
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Lesson 11.5, Combination of Transformations  

. 

1. As a class, discuss examples of tessellations in the real world. Some examples 

that may be discussed are honeycombs, mosaics, fabrics, tiling, etc. 

2. Students view M.C. Escher’s artwork, and then create their own ‘Escher-like’ 

tessellation to decorate the classroom. 

3. Students create a stationary letterhead for a company using a horizontal 

translation of an object. The letterhead can be computer generated or hand 

drawn. 

4. Each student will present their stationary and tell why they chose to create it 

how they did. 

5. Students continue to practice accurately plotting vertices of transformations 

on the coordinate plane. 

 

 

 

 

 

Resources and Teaching Tips 

 Transformations in Geometry 

(http://teachers.net/lessons/posts/2752.html) 

 Transformations  
(http://csomathdotcom.files.wordpress.com/2011/02/99999.pdf) 

 Plane Geometry 

(http://www.waterfordschools.org/cms/lib4/ct01001345/centricity/domain/8/

math9-12/default.htm)  

 Translations, Reflections, and Rotations 

(http://www.shodor.org/interactivate/lessons/TranslationsReflectionsRotation

s/) 

 Performance Task 

(http://www.docstoc.com/docs/129215925/Unit-1-Math-Riddles-

%EF%BF%BD-Performance-Task) 

 Tessellations 

(http://www.mcescher.com) 

 Tracing paper 

 Graph paper 

 Measuring tools 

 Math concept games and activities  

 

 

Differentiation 

Students may work through and complete lesson tasks at different rates based on 

individual skill levels.  Students may complete any of the Mental Math exercises to 

strength foundational math skills and solidify the learning or Problem Solving 

exercises for extra practice.  Students are given the opportunity to work in groups or 

individually, allowing time for one-on-one, small group instructions, or students to 

investigate challenge activities, addressing both weaknesses and strengths in the 

classroom. 

 Exercises are provided for students of varied abilities, with the more 

challenging problems indicated. 

http://teachers.net/lessons/posts/2752.html
http://csomathdotcom.files.wordpress.com/2011/02/99999.pdf
http://www.waterfordschools.org/cms/lib4/ct01001345/centricity/domain/8/math9-12/default.htm
http://www.waterfordschools.org/cms/lib4/ct01001345/centricity/domain/8/math9-12/default.htm
http://www.shodor.org/interactivate/lessons/TranslationsReflectionsRotations/
http://www.shodor.org/interactivate/lessons/TranslationsReflectionsRotations/
http://www.docstoc.com/docs/129215925/Unit-1-Math-Riddles-%EF%BF%BD-Performance-Task
http://www.docstoc.com/docs/129215925/Unit-1-Math-Riddles-%EF%BF%BD-Performance-Task
http://www.mcescher.com/
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 The Challenger section of each chapter is specially designed to provide 

interesting and challenging problems on that particular chapter topic for the 

more adventurous students. 

 Problem Solving exercises are provided to enable students to practice their 

problem-solving skills. 

 Revision Exercises provide students with necessary practice and 

reinforcement. 

 Problems in the Investigation section provide students the opportunity to 

explore and experiment with and discuss mathematical ideas. 

 

 

 

Design Principles for Unit Development 
At least one of the design principles below is embedded within unit design. 

 International Education - the ability to appreciate the richness of our own 

cultural heritage and that of other cultures in to provide cross-cultural 

communicative competence. 

 Universal Design for Learning - the ability to provide multiple means of 

representation, expression and engagement to give learners various ways to 

acquire and demonstrate knowledge. 

 21st Century Learning – the ability of to use skills, resources, & tools to meet 

the demands of the global community and tomorrow’s workplace. (1) Inquire, 

think critically, and gain knowledge, (2) Draw conclusions make informed 

decisions, apply knowledge to new situations, and create new knowledge, (3) 

Share knowledge and participate ethically and productively as members of our 

democratic society, (4) Pursue personal and aesthetic growth.(AASL,2007) 

Universal Design for Learning: Students will have the opportunity to further 

discover and understand the main topics of this unit through real-world application, 

reflecting in journal prompts, answering and discussing mathematical tasks, practice 

problems, challenge activities, and completing various extension activities provided 

to enrich each lesson.  

 

21st Century Learning: Students will engage in discussions based around critical 

thinking problems provided in both journal prompts, which aim to be thought-

provoking and expand students’ problem- solving skills.  Real-world application lends 

to students applying knowledge, and gaining true understanding of the math 

concepts presented in the unit. Students examine the artwork of M.C. Escher and 

replicate it, creating their own tessellations. 
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Technology Integration 

The ability to responsibly use appropriate technology to communicate, solve 

problems, and access, manage, integrate, evaluate, and create information 

 MathisFun.com provides an activity where students can manipulate 

transformations.  

 Mathwarehouse.com provides students interactive translation activities. 

 Factmonster.com applies geometrical concepts to games for students, such as 

Baseball Geometry. 

 National Library of Virtual Manipulatives website (http://matti.usu.edu) allows 

students to work with manipulatives including geoboards, base-ten pieces, the 

abacus, and many others 

 Math Graphing website (http://classroom.jc-schools.net/basic/math-

graph.html) provides several graphing, plotting, and data analysis practice 

activities 

 

 

 

Content Connections 
Content Standards integrated within instructional strategies 

 

ELA connection: In addition to calculating the required mathematical solutions, and 

presenting their room designs students will write a descriptive passage/ poem/ 

paragraph, aimed to “sell” their design. All passages must contain adjectives and 

descriptive language to ensure the audience truly realizes the look and feel of the 

room. 

 

History connection: Throughout the unit, a story or history on mathematics is 

provided as supplementary text. This Mathstory section is meant to enrich students 

with knowledge of how mathematics develops over the years and throughout history.   

 

Art connection: In Lesson 11.5, students examine the artwork of M.C. Escher. 

Students replicate his style and patterns, creating their own tessellations. 

http://matti.usu.edu/
http://classroom.jc-schools.net/basic/math-graph.html
http://classroom.jc-schools.net/basic/math-graph.html

