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GUAM District Level Curriculum Alignment Grade 6– Math 
 

Guam Department of Education 2013 

Common Core State Standard (CCSS) 
 

GDOE Content Standard Alignment Notes SAT 10 
Objectives 

SBA 
Objectives 

6.RP.1 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.” 

6.1.6  Represent 
relationships between 
numbers using ratios and 
proportions. 

Partial: The GDOE 
standard does not 
fully address the 
"describe" that is 
included in the 
CCSS. 

-Solve 
problems using 
ratio or 
proportion 

N/A 

6.RP.2 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.”  
NOTE: Expectations for unit rates in this grade are 

limited to non-complex fractions. 

6.3.3  Identify and solve 
simple problems involving 
ratios and proportional 
reasoning. 

Partial: The concept 
of unit rates is not 
addressed in the 
GDOE standards. 

-Solve 
problems using 
ratio or 
proportion 

N/A 

6.RP.3a 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: 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.   

6.3.3  Identify and solve 
simple problems involving 
ratios and proportional 
reasoning. 
6.6.1  Model problem 
situations using tables and 
equations. 

Partial: The GDOE 
standards do not 
explicitly include the 
strategies descibed 
in the CCSS. 

-Solve 
problems using 
ratio or 
proportion 

(12) 
Conversion 
of money 
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GUAM District Level Curriculum Alignment Grade 6– Math 
 

Guam Department of Education 2013 

Common Core State Standard (CCSS) GDOE Content Standard Alignment Notes SAT 10 
Objectives 

SBA 
Objectives 

6.RP.3b 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: 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? 

6.3.3  Identify and solve 
simple problems involving 
ratios and proportional 
reasoning. 
6.6.1  Model problem 
situations using tables and 
equations. 

Partial: The GDOE 
standards do not 
explicitly include 
unit rates. This 
CCSS standard 
focuses specifically 
on unit pricing and 
constand speed 
problems. 

-Solve problems 
using ratio or 
proportion 

N/A 

6.RP.3c 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: 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.   

6.1.2  Represent fractions 
as decimals and percents, 
percents as fractions and 
decimals, and finite 
decimals as fractions and 
percents. 
6.3.2  Fluently perform 
operations on fractions, 
decimals, and percents 
using a variety of strategies 
(e.g., mental computations, 
algorithms, calculators, 
estimation). 
6.3.3  Identify and solve 
simple problems involving 
ratios and proportional 
reasoning. 

Partial: The GDOE 
standards do not 
meet the 
conceptual 
demands of the 
CCSS as it builds 
the understanding 
of a percent as a 
rate per 100. 

-Identify 
alternaitve 
representations 
of rational 
numbers 

(6) Find a 
given 
percent of a 
number 

6.RP.3d 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: Use 
ratio reasoning to convert measurement units; 
manipulate and transform units appropriately 

6.3.3  Identify and solve 
simple problems involving 
ratios and proportional 
reasoning. 
6.12.1  Extend the standard 
unit systems for measuring 

Partial: The use of 
ratio reasoning to 
perform 
conversions is not 
explicitly 
prescribed in the 

-Convert 
between units 
of measurement 

N/A 
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GUAM District Level Curriculum Alignment Grade 6– Math 
 

Guam Department of Education 2013 

Common Core State Standard (CCSS) GDOE Content Standard Alignment Notes SAT 10 
Objectives 

SBA 
Objectives 

when multiplying or dividing quantities.   length, area, and volume to 
the very large and the very 
small and make 
conversions between them 
(e.g., 1/16 in. to mile for 
length, mm2 to km2 for 
area). 

GDOE standard. 

6.NS.1 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? 

6.2.1  Understand the 
context for and the 
meaning and effects of 
performing the four 
arithmetic operations on 
fractions, decimals, and 
percents. 
6.3.2  Fluently perform 
operations on fractions, 
decimals, and percents 
using a variety of strategies 
(e.g., mental computations, 
algorithms, calculators, 
estimation). 
 

Partial: The GDOE 
standards lacks the 
specificity of the 
CCSS and do not 
explicitly address 
problem solving. 

-Division of 
fractions using 
symbolic 
notation 
-Division of 
fractions in 
context 

N/A 

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

5.3.4  Divide 3- and 4-digit 
numbers by 2- and 3-digit 
numbers (with and without 
remainders). 

Partial: GDOE 
doesn’t explicitly 
address fluency, 
and multiplication 
of whole numbers 
is last addressed in 
Grade 5. 

-Division of 
whole numbers 
using symbolic 
notation 

N/A 

6.NS.3 Fluently add, subtract, multiply, and divide multi-
digit decimals using the standard algorithm for each 
operation.   

6.3.2  Fluently perform 
operations on fractions, 
decimals, and percents 

Aligned -Addition of 
decimals using 
symbolic 

(7) Find a 
product of 
the sum of 
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GUAM District Level Curriculum Alignment Grade 6– Math 
 

Guam Department of Education 2013 

Common Core State Standard (CCSS) GDOE Content Standard Alignment Notes SAT 10 
Objectives 

SBA 
Objectives 

using a variety of strategies 
(e.g., mental computations, 
algorithms, calculators, 
estimation). 
 

notation 
-Subtraction of 
decimals using 
symbolic 
notation 
-Multiplication 
of decimals 
using symbolic 
notation 
-Division of 
decimals using 
symbolic 
notation 

two decimal 
numbers 

6.NS.4 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). 

6.1.5  Find the least 
common multiple (LCM) 
and greatest common 
factor (or GCD, greatest 
common divisor) for a set 
of whole numbers. 

Partial: The GDOE 
standard does not 
require the 
application of the 
Distributive 
Property in relation 
to common factors 
and multiples. 

-Identify least 
common 
multiple or 
greatest 
common factor 
for a set of 
numbers 

N/A 

6.NS.5 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.   

7.1.2  Develop 
mathematical and 
contextual meaning for 
integers and order them on 
the number line. 

Partial: While the 
GDOE standard 
develops the 
concept of 
integers, there is 
little or no explicit 
evidence of their 
application in 
problem-solving 
situations. 

N/A N/A 

6.NS.6a Understand a rational number as a point on the 7.1.2  Develop Partial: The Grade N/A N/A 
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GUAM District Level Curriculum Alignment Grade 6– Math 
 

Guam Department of Education 2013 

Common Core State Standard (CCSS) GDOE Content Standard Alignment Notes SAT 10 
Objectives 

SBA 
Objectives 

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: 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.   

mathematical and 
contextual meaning for 
integers and order them on 
the number line. 
 

7 GDOE standard 
does not explicitly 
address the idea of 
opposites, 
although it is likely 
implied. 

6.NS.6b 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: 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.   

7.9.1  Plot pairs of integers 
in the coordinate plane. 

Partial: The Grade 
7 GDOE standard 
does not address 
the depth of the 
CCSS. 

N/A N/A 

6.NS.6c 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: 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.   

6.1.1  Compare and order 
whole and mixed numbers, 
fractions, decimals, and 
percents and situate them 
on a number line. 
7.1.2  Develop 
mathematical and 
contextual meaning for 
integers and order them on 
the number line. 
7.9.1  Plot pairs of integers 
in the coordinate plane. 
8.1.2  Identify and define 

Partial: The GDOE 
standards do not 
explicitly address 
finding and locating 
rational numbers 
on the coordinate 
plane. 

N/A N/A 
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GUAM District Level Curriculum Alignment Grade 6– Math 
 

Guam Department of Education 2013 

Common Core State Standard (CCSS) GDOE Content Standard Alignment Notes SAT 10 
Objectives 

SBA 
Objectives 

rational numbers and 
irrational numbers, both 
positive and negative. 

6.NS.7a Understand ordering and absolute value of rational 
numbers: 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. 

N/A N/A N/A N/A 

6.NS.7b Understand ordering and absolute value of rational 
numbers: Write, interpret, and explain statements 
of order for rational numbers in real-world 
contexts. For example, write –3 °C > –7 °C to 
express the fact that –3 °C is warmer than –7 °C. 

6.1.1  Compare and order 
whole and mixed numbers, 
fractions, decimals, and 
percents and situate them 
on a number line. 

Partial: The GDOE 
standard does not 
include the real-
world contexts 
described in the 
CCSS. 

-Compare and 
order rational 
numbers 

N/A 

6.NS.7c Understand ordering and absolute value of rational 
numbers: 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. 

N/A N/A N/A N/A 

6.NS.7d Understand ordering and absolute value of rational 
numbers: 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.   

N/A N/A N/A N/A 

6.NS.8 Solve real-world and mathematical problems by 
graphing points in all four quadrants of the 
coordinate plane. Include use of coordinates and 

7.6.1  Model problem 
situations (particularly 
those involving a linear 

Partial: The Grade 
7 GDOE standard 
acknowledges the 

-Identify points 
on a coordinate 
grid 

N/A 
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GUAM District Level Curriculum Alignment Grade 6– Math 
 

Guam Department of Education 2013 

Common Core State Standard (CCSS) GDOE Content Standard Alignment Notes SAT 10 
Objectives 

SBA 
Objectives 

absolute value to find distances between points 
with the same first coordinate or the same second 
coordinate.   

relationship between the 
variables) using equations, 
tables, and graphs in the 4 
quadrants. 

use of the 
coordinate plane as 
a model but does 
not include the use 
of absolute value. 

6.EE.1 Write and evaluate numerical expressions involving 
whole-number exponents.   

6.1.4  Use exponential 
notation where 
appropriate (e.g., 96 = 3 × 
25). 
6.3.1  Raise numbers and 
number expressions to 
whole number powers 
(e.g., (2/3)3). 

Aligned -Evaluate 
expressions 

(3, 9, 10) 
Evaluate a 
numberical 
expression 
with a 
whole 
number 
exponent 

6.EE.2a Write, read, and evaluate expressions in which a 
letters stand for numbers: 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. 

6.5.1  Write simple 
algebraic expressions (i.e., 
translate English phrases 
into algebraic expressions) 
in one or two variables and 
evaluate them for given 
values of the variables. 

Aligned -Translate 
between visual 
representations, 
sentences, and 
symbolic 
notation 

 

6.EE.2b Write, read, and evaluate expressions in which a 
letters stand for numbers: 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.   

6.5.1  Write simple 
algebraic expressions (i.e., 
translate English phrases 
into algebraic expressions) 
in one or two variables and 
evaluate them for given 
values of the variables. 

Partial: The GDOE 
standard does not 
adequately address 
either the use of 
mathematical 
terms or the 
second part of the 
CCSS, regarding the 
single entity. 

N/A N/A 

6.EE.2c Write, read, and evaluate expressions in which a 
letters stand for numbers: Evaluate expressions at 
specific values of their variables. Include 

6.5.1  Write simple 
algebraic expressions (i.e., 
translate English phrases 

Partial: The GDOE 
standard does not 
explicitly include 

-Evaluate 
expressions 
-Identify and 

(13, 14) 
Find the nth 
term given 
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GUAM District Level Curriculum Alignment Grade 6– Math 
 

Guam Department of Education 2013 

Common Core State Standard (CCSS) GDOE Content Standard Alignment Notes SAT 10 
Objectives 

SBA 
Objectives 

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 = 6s2 to find the volume and surface area of a 
cube with sides of length s = 1/2. 

into algebraic expressions) 
in one or two variables and 
evaluate them for given 
values of the variables. 

real-world problem 
situations. 

use order of 
operations rules 

the rule 

6.EE.3 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. 

N/A N/A -Identify and 
use order of 
operations rules 
-Identify 
alternative 
representations 
of rational 
numbers 

N/A 

6.EE.4 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. 

N/A N/A N/A N/A 

6.EE.5 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.   

N/A N/A N/A  

6.EE.6 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 

6.5.1  Write simple 
algebraic expressions (i.e., 
translate English phrases 
into algebraic expressions) 

Partial: The GDOE 
standards do not 
address the real-
world problem and 

-Translate 
between visual 
representations, 
sentences, and 

N/A 
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GUAM District Level Curriculum Alignment Grade 6– Math 
 

Guam Department of Education 2013 

Common Core State Standard (CCSS) GDOE Content Standard Alignment Notes SAT 10 
Objectives 

SBA 
Objectives 

on the purpose at hand, any number in a specified 
set.   

in one or two variables and 
evaluate them for given 
values of the variables. 

do not explicitly 
develop the use of 
a variable in an 
equation. 

symbolic 
notation 

6.EE.7 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.   

6.5.2  Solve one-step 
equations using a variety of 
strategies. 
6.6.1  Model problem 
situations using tables and 
equations. 

Partial: The GDOE 
standards do not 
explicitly state 
solving real-world 
problems by using 
equations. 

-Solve simple 
algebraic 
equations 
-Solve problems 
using 
appropriate 
strategies 
-Solve problems 
using numerical 
reasoning 

(15) Write 
an equation 
to represent 
a real-world 
situation 
(16, 17, 18, 
24) Write 
an equation 
given a 
elationship 
in a table or 
in words 
(19, 20) 
Solve a one-
step 
equation 

6.EE.8 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.   

8.5.1  Translate problem 
situations involving linear 
relationships into linear 
equations or inequalities. 
8.5.2  Solve linear 
equations and inequalities 
symbolically and 
graphically. 

Partial: These 
Grade 8 GDOE 
standards do not 
explicitly address 
the interpretation 
of the solution of 
an inequality and 
how this is 
represented on the 
number line. 

N/A N/A 

6.EE.9 Use variables to represent two quantities in a real-
world problem that change in relationship to one 

7.6.1  Model problem 
situations (particularly 

Partial: The Grade 
7 GDOE standards 

-Solve problems 
using 

N/A 
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GUAM District Level Curriculum Alignment Grade 6– Math 
 

Guam Department of Education 2013 

Common Core State Standard (CCSS) GDOE Content Standard Alignment Notes SAT 10 
Objectives 

SBA 
Objectives 

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. For 
example, in a problem involving motion at constant 
speed, list and graph ordered pairs of distances and 
times, and write the equation d = 65t to represent 
the relationship between distance and time. 

those involving a linear 
relationship between the 
variables) using equations, 
tables, and graphs in the 4 
quadrants. 
7.7.1  Describe the nature 
of the change in the 
variables in the tables and 
graphs of linear functions. 

do not explicitly 
discuss the 
independent and 
dependent 
variables. 

appropriate 
strategies 
-Identify the 
rule given a 
function table 

6.G.1 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.   

5.13.2  Develop the 
formulas for the areas of 
triangles, trapezoids, and 
parallelograms from the 
formula for the area of a 
rectangle and use these 
formulas to find the areas 
of composite and simple 
shapes. 
8.12.1  Given a two-
dimensional composite 
shape, decompose it into 
shapes for which the areas 
can be found and choose 
the appropriate unit of 
measure for the area. 

Partial: The Grade 
5 GDOE standard 
does not address 
the full range of 
figures described in 
the CCSS and does 
not address the 
application in real-
world problems. 
The use of 
composite shapes 
doesn’t appear in 
GDOE until Grade 
8. 

-Solve problems 
involving 
perimeter or 
area 

N/A 

6.G.2 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 

6.13.3  Find the surface 
area and volume of 
rectangular prisms and 
explore the relationship 
between them. 

Partial: The GDOE 
standard does not 
include the use of 
fractional side 
lengths or packing 
with unit cubes and 

N/A N/A 
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GUAM District Level Curriculum Alignment Grade 6– Math 
 

Guam Department of Education 2013 

Common Core State Standard (CCSS) GDOE Content Standard Alignment Notes SAT 10 
Objectives 

SBA 
Objectives 

volumes of right rectangular prisms with fractional 
edge lengths in the context of solving real-world 
and mathematical problems.   

includes surface 
area, which is 
beyond this CCSS. 

6.G.3 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.   

5.9.2  Given the 
coordinates of their 
vertices, place polygons in 
the coordinate plane. 
6.9.1  Describe a figure in 
the coordinate plane (1st 
quadrant) using the 
coordinates of its vertices 
or other important points. 

Partial: It may be 
implied that the 
coordinates will be 
used to find side 
lengths or that the 
techniques will be 
applied to real-
world problems as 
described in the 
CCSS. The CCSS 
also expects 
students to be 
plotting in all four 
quadrants. 

-Solve problems 
involving spatial 
reasoning 

(31) Identify 
the polygon 
formed 
when 
vertices on 
a 
coordinate 
plane are 
connected 

6.G.4 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.   

7.12.1  Make or draw a 
two-dimensional model of 
the surface area of a 
cylinder, a cone, and a 
pyramid and analyze these 
to develop a strategy for 
finding the surface area of 
these shapes. 

Partial: The Grade 
7 GDOE standard 
does not fully 
develop the use of 
2-D models to 
understand and 
solve problems 
involving surface 
area, and there 
isn't alignment 
with the shapes 
being used. 

-Solve problems 
involving spatial 
reasoning 

N/A 

6.SP.1 Recognize a statistical question as one that 
anticipates variability in the data related to the 
question and accounts for it in the answers. For 

N/A N/A N/A N/A 
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GUAM District Level Curriculum Alignment Grade 6– Math 
 

Guam Department of Education 2013 

Common Core State Standard (CCSS) GDOE Content Standard Alignment Notes SAT 10 
Objectives 

SBA 
Objectives 

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. 

6.SP.2 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.   

N/A N/A N/A N/A 

6.SP.3 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.   

6.15.1  Find the mean, 
median, and mode of a set 
of data and explore the 
differences between them, 
as well as their sensitivity 
to extreme values. 

Aligned -Determine 
measures of 
central 
tendency and 
dispersion 

N/A 

6.SP.4 Display numerical data in plots on a number line, 
including dot plots, histograms, and box plots.   

6.14.1  Represent and 
interpret data in a 
frequency table and 
histogram. 

Partial: The GDOE 
standards do not 
make reference to 
dot or box plots at 
a level appropriate 
to this CCSS. 

-Identify graphic 
representations 
of sets of data 

N/A 

6.SP.5a Summarize numerical data sets in relation to their 
context, such as by: Reporting the number of 
observations.   

N/A N/A N/A N/A 

6.SP.5b Summarize numerical data sets in relation to their 
context, such as by: Describing the nature of the 
attribute under investigation, including how it was 
measured and its units of measurement.   

N/A N/A N/A N/A 

6.SP.5c Summarize numerical data sets in relation to their 
context, such as by: 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 

6.15.1  Find the mean, 
median, and mode of a set 
of data and explore the 
differences between them, 
as well as their sensitivity 
to extreme values. 

Partial: The GDOE 
standards do not 
address context 
references as 
described in the 
CCSS. 

-Determine 
measures of 
central 
tendency and 
dispersion 
-Read and 

(53, 54, 55, 
56) Find the 
mean, 
median, 
mode, or 
range of a 
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GUAM District Level Curriculum Alignment Grade 6– Math 
 

Guam Department of Education 2013 

Common Core State Standard (CCSS) GDOE Content Standard Alignment Notes SAT 10 
Objectives 

SBA 
Objectives 

with reference to the context in which the data 
were gathered.   

7.15.1  Find and interpret 
the quartiles, range, and 
interquartile range of a set 
of data. 

interpret tables 
and graphs 

set of data 

6.SP.5d Summarize numerical data sets in relation to their 
context, such as by: 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.   

N/A N/A N/A N/A 
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                           GUAM Critical Areas                                                                                                           Grade 6 – MATH 

Guam Department of Education 2013 

GRADE 6 Common Core State Standards – Critical Areas 

In Grade 6, instructional time should focus on four critical areas: (1) connecting ratio and rate to whole number multiplication and division and 
using concepts of ratio and rate to solve problems; (2) completing understanding of division of fractions and extending the notion of number to 
the system of rational numbers, which includes negative numbers; (3) writing, interpreting, and using expressions and equations; and (4) 
developing understanding of statistical thinking.  

(1) Students use reasoning about multiplication and division to solve ratio and rate problems about quantities. By viewing equivalent ratios and 
rates as deriving from, and extending, pairs of rows (or columns) in the multiplication table, and by analyzing simple drawings that indicate the 
relative size of quantities, students connect their understanding of multiplication and division with ratios and rates. Thus students expand the 
scope of problems for which they can use multiplication and division to solve problems, and they connect ratios and fractions. Students solve a 
wide variety of problems involving ratios and rates. 

(2) Students use the meaning of fractions, the meanings of multiplication and division, and the relationship between multiplication and division 
to understand and explain why the procedures for dividing fractions make sense. Students use these operations to solve problems. Students 
extend their previous understandings of number and the ordering of numbers to the full system of rational numbers, which includes 
negative rational numbers, and in particular negative integers. They reason about the order and absolute value of rational numbers and 
about the location of points in all four quadrants of the coordinate plane. 

(3) Students understand the use of variables in mathematical expressions. They write expressions and equations that correspond to given 
situations, evaluate expressions, and use expressions and formulas to solve problems. Students understand that expressions in different 
forms can be equivalent, and they use the properties of operations to rewrite expressions in equivalent forms. Students know that the 
solutions of an equation are the values of the variables that make the equation true. Students use properties of operations and the idea of 
maintaining the equality of both sides of an equation to solve simple one-step equations. Students construct and analyze tables, such as 
tables of quantities that are in equivalent ratios, and they use equations (such as 3x = y) to describe relationships between quantities. 

(4) Building on and reinforcing their understanding of number, students begin to develop their ability to think statistically. Students recognize 
that a data distribution may not have a definite center and that different ways to measure center yield different values. The median 
measures center in the sense that it is roughly the middle value. The mean measures center in the sense that it is the value that each data 
point would take on if the total of the data values were redistributed equally, and also in the sense that it is a balance point. Students 
recognize that a measure of variability (interquartile range or mean absolute deviation) can also be useful for summarizing data because two 
very different sets of data can have the same mean and median yet be distinguished by their variability. Students learn to describe and 
summarize numerical data sets, identifying clusters, peaks, gaps, and symmetry, considering the context in which the data were collected. 
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                             GUAM District Level Curriculum Map Grade 6 – MATH 
 Quarter 1 

 

Italic Information: Recursive standard – repeated in at least one other quarter 
BOLD information: Standards that should be emphasized 
 
Guam Department of Education 2013 

Big Idea 1, Quarter 1: 
Students will be able to use the four operations with whole numbers 
and decimals. 
 

Essential Question(s):   
When is it appropriate to use each of the operations?   
What is the relationship between addition and subtraction? Between 
multiplication and division? Between whole numbers and decimals?   
How do these number systems differ when operated on? 

Standards: 
6.NS.2 Fluently divide multi-digit numbers using the standard algorithm. 
6.NS.3 Fluently add, subtract, multiply, and divide multi-digit decimals using the standard algorithm for each operation. 
 

Mathematical Practices:   
1. Make sense of 
problems and 
persevere in solving 
them. 

2. Reason 
abstractly and 
quantitatively. 

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

4. Model with 
mathematics. 

5. Use 
appropriate tools 
strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
reasoning. 

 

Suggested Timeline: 3 weeks 
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GUAM District Level Curriculum Map Grade 6 – MATH 
 Quarter 1 

Italic Information: Recursive standard – repeated in at least one other quarter 
BOLD information: Standards that should be emphasized 
 
Guam Department of Education 2013 

Big Idea 2, Quarter 1: 
Students will understand the difference between GCF and LCM and 
use these ideas in dividing fractions. 
 

Essential Question(s):   
What is the difference in finding GCFs and LCMs? How would you use them in 
adding, subtracting, multiplying, and dividing fractions?  
What properties would you use when dividing fractions? 

Standards: 
6.NS.1 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.  
6.NS.4 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). 

 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in solving 
them. 

2. Reason 
abstractly and 
quantitatively. 

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

4. Model with 
mathematics. 

5. Use appropriate 
tools strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
reasoning. 

 

Suggested Timeline: 2 weeks    
Big Idea 3, Quarter 1: 
Students will be able to understand and perform the operations on 
algebraic expressions by using prior knowledge of arithmetic.  

Essential Question(s):   
How would you represent algebraic equations visually?   
How would you effectively use algebraic expressions when computing 
geometric formulas?   

Standards: 
6.EE.1 Write and evaluate numerical expressions involving whole-number exponents. 
6.EE.2.a Write, read, and evaluate expressions in which letters stand for numbers.  a. Write expressions that record operations with numbers 

and with letters standing for numbers.  
6.EE.2.b Write, read, and evaluate expressions in which letters stand for numbers.  b. 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. 

6.EE.2.c Write, read, and evaluate expressions in which letters stand for numbers.  c. 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).  

6.EE.3 Apply the properties of operations to generate equivalent expressions.  
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GUAM District Level Curriculum Map Grade 6 – MATH 
 Quarter 1 

Italic Information: Recursive standard – repeated in at least one other quarter 
BOLD information: Standards that should be emphasized 
 
Guam Department of Education 2013 

6.EE.4 Identify when two expressions are equivalent (i.e., when the two expressions name the same number regardless of which value is 
substituted into them).  

6.EE.6 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. 

6.EE.7 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. 

 

 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in 
solving them. 

2. Reason 
abstractly and 
quantitatively. 

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

4. Model with 
mathematics. 

5. Use appropriate 
tools strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
reasoning. 

 

Suggested Timeline: 4 weeks  
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GUAM District Level Curriculum Map Grade 6 – MATH 
 Quarter 2 

Italic Information: Recursive standard – repeated in at least one other quarter 
BOLD information: Standards that should be emphasized 
 
Guam Department of Education 2013 

Big Idea 1, Quarter 2: 
Students will use ratios and proportions to solve problems involving 
concepts and ratio reasoning. 
 

Essential Question(s):   
How would you compare and write part-to-part and part-to-whole ratios?  
How are ratios and proportions related to equivalent fractions?   
How do ratios apply to statistics? 

Standards: 
6.RP.1 Understand the concept of a ratio and use ratio language to describe a ratio relationship between two quantities.  
6.RP.2 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.  
6.RP.3.a 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.  a. 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. 

6.RP.3.b 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.  b. Solve unit rate problems including those involving unit pricing and constant 
speed. 

6.RP.3.c 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.  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. 

6.RP.3.d 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.  d. Use ratio reasoning to convert measurement units; manipulate and transform 
units appropriately when multiplying or dividing quantities. 

6.EE.9 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.  

6.SP.4 Display numerical data in plots on a number line, including dot plots, histograms, and box plots. 
 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in 
solving them. 

2. Reason 
abstractly and 
quantitatively. 

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

4. Model with 
mathematics. 

5. Use appropriate 
tools strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
reasoning. 

 

Suggested Timeline: 4.5 weeks  
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GUAM District Level Curriculum Map Grade 6 – MATH 
 Quarter 2 

Italic Information: Recursive standard – repeated in at least one other quarter 
BOLD information: Standards that should be emphasized 
 
Guam Department of Education 2013 

Big Idea:  2, Quarter 2 
Students will be able to collect, organize, and interpret numerical 
data. Students will also be able to use numbers to compare different 
data sets. 

Essential Question(s):   
How can statistics be used to compare data?   
How would you describe the difference between mean, median, and mode 
and when is it appropriate to use each in statistical analysis?   

Standards: 
6.SP.1 Recognize a statistical question as one that anticipates variability in the data related to the question and accounts for it in the answers.  
6.SP.2 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. 
6.SP.3 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. 
6.SP.5.a Summarize numerical data sets in relation to their context, such as by:  a. Reporting the number of observations. 
6.SP.5.b Summarize numerical data sets in relation to their context, such as by:  b. Describing the nature of the attribute under investigation, 

including how it was measured and its units of measurement. 
6.SP.5.c Summarize numerical data sets in relation to their context, such as by:  c. 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. 

6.SP.5.d Summarize numerical data sets in relation to their context, such as by:  d. 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. 

 

 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in solving 
them. 

2. Reason 
abstractly and 
quantitatively. 

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

4. Model with 
mathematics. 

5. Use 
appropriate tools 
strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
reasoning. 

 

Suggested Timeline: 4.5 weeks  
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GUAM District Level Curriculum Map Grade 6 – MATH 
 Quarter 3 

Italic Information: Recursive standard – repeated in at least one other quarter 
BOLD information: Standards that should be emphasized 
 
Guam Department of Education 2013 

Big Idea 1, Quarter 3: 
Students will be able to order and understand rational numbers and 
their absolute values. Students will be able to use positive and 
negative numbers in real-world situations including problems 
involving coordinates in all four quadrants.  

Essential Question(s):   
How would you describe the usage of absolute values to compare quantities?  
How would you explain the absolute value of a rational number as a distance 
from zero? 

Standards: 
6.NS.7.a Understand ordering and absolute value of rational numbers.  a. Interpret statements of inequality as statements about the relative 

position of two numbers on a number line diagram.  
6.NS.7.b Understand ordering and absolute value of rational numbers.  b. Write, interpret, and explain statements of order for rational numbers in 

real-world contexts.  
6.NS.7.c Understand ordering and absolute value of rational numbers.  c. 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.  
6.NS.7.d Understand ordering and absolute value of rational numbers.  d. Distinguish comparisons of absolute value from statements about order.  
6.NS.8 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. 
 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in 
solving them. 

2. Reason 
abstractly and 
quantitatively. 

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

4. Model with 
mathematics. 

5. Use appropriate 
tools strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
reasoning. 

 

Suggested Timeline: 3 weeks  
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GUAM District Level Curriculum Map Grade 6 – MATH 
 Quarter 3 

Italic Information: Recursive standard – repeated in at least one other quarter 
BOLD information: Standards that should be emphasized 
 
Guam Department of Education 2013 

Big Idea 2, Quarter 3: 
Students will be able to apply and extend previous understanding of 
number systems to the rational number system, including integers.   
 

Essential Question(s):   
How would you describe the difference between positive and negative 
numbers?   
How would you explain the relationship between positive and negative 
numbers in terms of direction and value?   

Standards: 
6.NS.5 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. 

6.NS.6.a 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.  a. 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. 

6.NS.6.b 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.  b. 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. 

6.NS.6.c 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.  c. 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. 

 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in 
solving them. 

2. Reason 
abstractly and 
quantitatively. 

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

4. Model with 
mathematics. 

5. Use appropriate 
tools strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
reasoning. 

 

Suggested Timeline: 3 weeks  
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GUAM District Level Curriculum Map Grade 6 – MATH 
 Quarter 3 

Italic Information: Recursive standard – repeated in at least one other quarter 
BOLD information: Standards that should be emphasized 
 
Guam Department of Education 2013 

Big Idea 3, Quarter 3: 
Students will be able to write, solve, and explain inequalities and 
represent solutions on a number line. 
 

Essential Question(s):   
Given an inequality, why would certain values not be a solution to the 
inequality?   
How would you explain the difference between the comparison symbols?  
How would you represent a solution on a number line? 

Standards: 
6.EE.5 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. 

6.EE.8 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. 

 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in solving 
them. 

2. Reason 
abstractly and 
quantitatively. 

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

4. Model with 
mathematics. 

5. Use appropriate 
tools strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
reasoning. 

 

Suggested Timeline: 3 weeks   
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GUAM District Level Curriculum Map Grade 6 – MATH 
 Quarter 4 

Italic Information: Recursive standard – repeated in at least one other quarter 
BOLD information: Standards that should be emphasized 
 
Guam Department of Education 2013 

Big Idea 1, Quarter 4: 
Students will solve geometric problems (area, surface area, and 
volume) using formulas. 

Essential Question(s):   
How would you explain the importance of all parts of a formula?   
How would you explain the difference between surface area and volume? 

Standards: 
6.G.1 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. 
6.G.2 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. 

6.G.3 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. 

6.G.4 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. 

 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in 
solving them. 

2. Reason 
abstractly and 
quantitatively. 

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

4. Model with 
mathematics. 

5. Use appropriate 
tools strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
reasoning. 

 

Suggested Timeline: 9 weeks  
 

Funded by Title A-V Consolidated Grant 23



                              GUAM District Level Curriculum Guide Grade 6 – MATH 
 Quarter 1 

Italic Information: Recursive standard – repeated in at least one other quarter 
BOLD information: Standards that should be emphasized 
 
Guam Department of Education 2013 

Big Idea 1, Quarter 1: 
Students will be able to use the four operations with whole numbers 
and decimals. 
 

Essential Question(s):   
When is it appropriate to use each of the operations?   
What is the relationship between addition and subtraction? Between 
multiplication and division? Between whole numbers and decimals?   
How do these number systems differ when operated on? 

Standards: 
6.NS.2 Fluently divide multi-digit numbers using the standard algorithm. 
6.NS.3 Fluently add, subtract, multiply, and divide multi-digit decimals using the standard algorithm for each operation. 
 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in solving 
them. 

2. Reason 
abstractly and 
quantitatively. 

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

4. Model with 
mathematics. 

5. Use 
appropriate tools 
strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
reasoning. 

 

Elements of the Standard(s) – What’s the meaning? 
In this Big Idea, students formalize their prior instruction in division of whole numbers and all four operations with decimal numbers, with an 
expectation of fluency. 
 
Procedural fluency is defined by the Common Core as “skill in carrying out procedures flexibly, accurately, efficiently, and appropriately.” This does not 
imply timed tests but rather that students have had able opportunities to develop a strategy that they use with ease to accurately get to a solution. The 
expectation for division is to divide by multi-digit whole numbers. Students should be able to explain the strategy they are using to divide and be able to 
explain place value throughout the process.   
 
Students have gradually increased their understanding of division of whole numbers and operations with decimal numbers over several grades. Fluency 
is something that develops over time; practice with multi-digit division and operations with decimal numbers should be given over the course of the year 
as students solve problems related to other mathematical studies. Opportunities to determine when to use paper pencil algorithms, mental math, or a 
computing tool is also a necessary skill and should be provided in problem-solving situations. 
 
Key Vocabulary 
sum, difference, product, quotient, factor, 
dividend, divisor 

Links to Prior Learning 
Students have previously developed an 
understanding of the concept of operations 

Links to Future Learning 
Students continue to work toward procedural fluency 
with operations with fractions. 
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 Quarter 1 

Italic Information: Recursive standard – repeated in at least one other quarter 
BOLD information: Standards that should be emphasized 
 
Guam Department of Education 2013 

 with whole numbers and decimal numbers, 
and have demonstrated fluency with addition, 
subtraction, and multiplication of multi-digit 
whole numbers. 
 

Instructional Strategies (EL, SIOP, SPED, Marzano) 
Students who are struggling with fluency will benefit from a review of these earlier concepts to 
reinforce their conceptual foundation, as they likely have one or more gaps in their 
understanding of the concept of division. For these students, it may be beneficial to use visual 
models, including area models, arrays, and counters, to reinforce the concept of division 
(separating a fixed quantity into equal groups) and its relationship to multiplication. 
 
The use of estimation strategies supports student understanding of operations with decimals. 
Consider this example:  

• First, students estimate the sum and then find the exact sum of 14.4 and 8.75. An 
estimate of the sum might be 14 + 9 or 23. Students may also state if their estimate 
is low or high. They would expect their answer to be greater than 23. They can use 
their estimates to self-correct. 

• Answers of 10.19 or 101.9 indicate that students are not considering the concept of 
place value when adding, whereas answers like 22.125 or 22.79 indicate that 
students are having difficulty understanding how the four tenths and seventy-five 
hundredths fit together to make one whole and 15 hundredths. 

 

Mathematical Practices 
Reason abstractly and quantitatively: Students apply 
their conceptual understanding of operations to solve 
problems using abstract notation (MP 2). 
 
Attend to precision: Accuracy is one component of 
procedural fluency (MP 6). 
 

Resources & Links to Technology 
• Georgia Math Standards (Grade 6 Unit 1)  Lessons and tasks to support instruction 
• Flash Card Creator 

 
Resources that will support 6th grade with every Big Idea 

• Kansas Flipbook  This is one state’s unwrapping of all the standards in Grade 6 mathematics. 
• National Science Digital Library  This site links to multiple resources for CCSS. You can search by domain and down to the standard level. 
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• Illustrative Mathematics  This site was specifically designed to support the CCSS. You can find examples and illustrations for the meaning of 
every standard with ease. 

• https://grade6commoncoremath.wikispaces.hcpss.org/home  This is Howard County Public Schools’ units designed for CCSS for Grade 6.   
• Georgia Standards - Units of Study  The state of Georgia has designed units of study for the entire year. If you click on the right side to open up 

5th grade, you will find instructional units with many excellent lessons as well as links to other Web sites and lessons.   
• National Library of Virtual Manipulatives  A collection of online manipulatives that can be used by teachers and students. 

 
 

Big Idea 2, Quarter 1: 
Students will understand the difference between GCF and LCM and 
use these ideas in dividing fractions. 
 

Essential Question(s):   
What is the difference in finding GCFs and LCMs? How would you use them in 
adding, subtracting, multiplying, and dividing fractions?  
What properties would you use when dividing fractions? 

Standards: 
6.NS.1 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.  
6.NS.4 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). 

 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in solving 
them. 

2. Reason 
abstractly and 
quantitatively. 

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

4. Model with 
mathematics. 

5. Use appropriate 
tools strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
reasoning. 

 

Elements of the Standard(s) – What’s the meaning? 
In this Big Idea, students build on previous work with fractions as they compute quotients, dividing fractions by fractions. This is the first time students 
have worked with fractions as both dividend and divisor in the same problems, and the use of models should be part of both the instruction and the 
problem-solving portion. Students should have opportunities to build these understandings prior to using any algorithm for dividing fractions. 

• Dividing is about partitive and measurement problems. Partitive is the partitioning of a whole into a specific number of groups. Students model 
this at a primitive stage by putting one item into each group and continuing this until all the items are distributed. Measurement problems are 
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about the division of a whole into smaller units that are a specific size. In this case, you are finding how many of this size pieces there are in the 
whole. Students need to solve problems of both types. 

• Problems should always be in the context of a word problem. Be sure to include opportunities for students to create the problems so that they 
understand the problems that exist that use division.   

• Division of fractions should be related to division of whole numbers in terms of the questions that are being asked. 8 divided by 4 asks the 
question, “how many 4s are in 8?” Likewise, 8 divided by ¼ asks the question, “how many 1/4s are in 8?” In this case, you know there are 4 one-
fourths in 1 so there are 32 one-fourths in 8.   

• Use problems that often cause confusion as the focus of specific instructional days. For example, students often think that dividing by ½ is the 
same and dividing in half. Dividing by ½ asks how many ½ are in a quantity. Dividing in half means taking a quantity and dividing into two equal 
parts. This is not the same.   

 
Students also continue their work with factors to include the greatest common factor (GCF) of two whole numbers. Students need to understand that 
the greatest common factor of two prime numbers is 1 and develop an understanding of the meaning of relatively prime.  This means that two numbers 
have no other common factors with one another other than 1. Students need to connect this idea as they learn about exponents later in the year.   
 
Students will also apply GCF to sums of two whole numbers, where students use the distributive property to “factor out” the GCF of both numbers. They 
also explore multiples and find the least common multiple (LCM) of two whole numbers. The work in this Big Idea is limited to numbers less than or 
equal to 100 for GCF and less than or equal to 12 for LCM. 
 
Key Vocabulary 
greatest common factor (GCF), multiple, least 
common multiple (LCM) 
 

Links to Prior Learning 
Students have previously divided whole 
numbers by unit fractions and unit fractions 
by whole numbers. They have also made 
factor lists for whole numbers and identified 
factor pairs. 
 

Links to Future Learning 
Students will continue to work toward fluency with 
division of fractions, and will continue to develop 
proficiency with the other operations. They will also 
expand their applications of GCF and LCM. 
 

Instructional Strategies (EL, SIOP, SPED, Marzano) 
Students will benefit from a review of dividing a whole number by a fraction as a precursor to 
division of a fraction to ensure they are comfortable using the model.  
 
Students use visual models as they build understanding of fraction division. This could include 

Mathematical Practices 
Reason abstractly and quantitatively: Students will 
work with abstract models as they solve problems, 
moving from concrete to abstract representation (MP 
2). 
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fraction strips, circles, or other diagrams. Help students move from these concrete models to 
the abstract representation using numbers and symbols; remember that all students will 
progress differently along this continuum. Here is one site that will show several of these 
visuals (Visual Representations of Division of Fractions). 
 
When working with problem solving, solve a simpler problem with whole numbers, and then 
use the same steps to solve a fraction divided by a fraction. Looking at the problem through the 
lens of “How many groups?” or “How many in each group?” helps visualize what is being 
sought.  

• For example: 12 ÷ 3 means; How many groups of three would make 12? Or how many 
in each of 3 groups would make 12? Thus 7/2 ÷ 1/4 can be solved the same way. How 
many groups of 1/4 make 7/2? Or, how many objects in a group when 7/2 fills 1/4? 
Creating the picture that represents this problem makes seeing and proving the 
solutions easier.  

 
 
Set the problem in context and represent the problem with a concrete or pictorial model.  
Consider the quotient 5/4 ÷ 1/2: 5/4 cups of nuts fills 1/2 of a container. How many cups of 
nuts will fill the entire container?  
 
Teaching shortcuts like “invert and multiply” without developing an understanding of why it 
works first leads to confusion as to when to apply the shortcut. Instead, explain to students 
that the process of dividing a whole number by a fraction is the same for dividing a fraction by a 
fraction. For example, you could demonstrate this with the problem ¾ ÷ ¼. Begin with the 
model for ¾ and then establish the unit of ¼. Show that the unit of ¼ fits into ¾ exactly 3 times, 
so the quotient is 3. 
 

 
Construct viable arguments and critique the reasoning 
of others: Students discuss the mathematics as they 
solve problems, using the explain-question-justify 
model (MP 3). 
 
Model with mathematics: Students use mathematics 
to model word problems involving fractions (MP 4). 
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Bar model for ¾:     
 
Unit of ¼:    
 
3 units of ¼:     

 
Students need to become aware of the relationships between numbers and their multiples. For 
example, consider answering the question: “If two numbers are multiples of four, will the sum 
of the two numbers also be a multiple of four?”  
 
Have students use the strategies they already have in place for factors and multiples. By making 
a list of all factors for each number, they can easily identify the greatest common factor. 
Similarly, making a list of the first few multiples of the numbers in question will quickly lead to 
least common multiple. 
 
Continue to make lists to compare and contrast why and when to use a GCF versus a LCM so 
students are connecting the idea that a factor is used with the distributive property as well as 
reducing a fraction. The multiples are used with common denominators to add or subtract 
fractions. Using prime factorization is one strategy for getting to an LCM. (Marzano: Identifying 
Similarities and Differences) 
 
As students solve word problems, it is beneficial to encourage discussion. Students need to 
explain their solutions and should be encouraged to ask questions of their peers as they discuss 
their explanations. The justification that results as the questions are answered helps students 
reach the level of conceptual understanding demanded by the standards. This pattern of 
explain-question-justify should be introduced as an expectation during problem-solving 
activities. 
 
Resources & Links to Technology 

• Fraction strips 
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• Pattern blocks 
• Engage NY - Module 2  This is a module from Engage NY on arithmetic operations with a focus on the division of fractions. 

 
 

Big Idea 3, Quarter 1: 
Students will be able to understand and perform the operations on 
algebraic expressions by using prior knowledge of arithmetic.  

Essential Question(s):   
How would you represent algebraic equations visually?   
How would you effectively use algebraic expressions when computing 
geometric formulas?   

Standards: 
6.EE.1 Write and evaluate numerical expressions involving whole-number exponents. 
6.EE.2.a Write, read, and evaluate expressions in which letters stand for numbers.  a. Write expressions that record operations with numbers 

and with letters standing for numbers.  
6.EE.2.b Write, read, and evaluate expressions in which letters stand for numbers.  b. 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. 

6.EE.2.c Write, read, and evaluate expressions in which letters stand for numbers.  c. 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).  

6.EE.3 Apply the properties of operations to generate equivalent expressions.  
6.EE.4 Identify when two expressions are equivalent (i.e., when the two expressions name the same number regardless of which value is 

substituted into them).  
6.EE.6 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. 
6.EE.7 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. 
 

 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in 

2. Reason 
abstractly and 
quantitatively. 

3. Construct viable 
arguments and 
critique the 

4. Model with 
mathematics. 

5. Use appropriate 
tools strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
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solving them. reasoning of others. reasoning. 
 

Elements of the Standard(s) – What’s the meaning? 
In this Big Idea, students work with algebraic expressions involving numbers and variables. This includes writing, interpreting, and evaluating the 
expressions; the rules for order of operations are expanded to include exponents, with a limitation to include only whole-number exponents. The 
standards in the Big Idea are closely linked and represent the bulk of traditional instruction in expressions, as students write and evaluate expressions as 
a tool for solving real-world and mathematical problems. Students should be able to: 

• Demonstrate the meaning of exponents to write expressions. 
• Evaluate expressions for a specific value of the variable. This includes expressions that include having variables as the base as well as fractional 

values. This includes using order of operations and using given formulas to find a specific value.   
• Write expressions from verbal expressions. 
• Identify parts of an expression using mathematical terminology such as sum, term, product, factor, coefficient, etc. 
• Understand that parts of an expression are a single entity such as 4(5 + 3x) where 5 + 3x is one of the two factors of the expression. 
• Identify and generate equivalent expressions. This includes the use of the distributive, associative, and commutative property as well as 

representing areas.   
• Solve problems using expressions. 

 
Having developed this understanding of expressions, students use the strategies to write and solve one-step equations involving addition and 
multiplication with non-negative rational number coefficients. 
 
Key Vocabulary 
variable, equivalent expression, equation 
(expression and evaluate were previously 
introduced) 
 

Links to Prior Learning 
Students have previously worked with order 
of operations to include the four operations 
and parentheses, and have written basic 
expressions to represent a problem situation. 
 

Links to Future Learning 
Students will apply their understanding of expressions 
to write and solve one-step and multi-step equations. 
 

Instructional Strategies (EL, SIOP, SPED, Marzano) 
Students who struggle with writing or interpreting expressions may benefit from using note 
cards. Have them write each term in the expression, as well as each symbol, on a separate card 
and talk about what each term represents as they make the equation.  
 
Students may also benefit from the use of manipulatives, such as algebra tiles, to model the 

Mathematical Practices 
Make sense of problems and persevere in solving 
them: Students must interpret problems and evaluate 
expressions using the structure of the order of 
operations, a task that requires careful work and 
perseverance (MP 1). 
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expressions. 
 
Teach students to recognize key words or phrases that will help them translate a problem given 
in words into an expression with numbers, variables, and symbols. Key words such as more, 
less, the quantity, a number, etc., should all be addressed as part of instruction. Giving students 
a strategy such as underlining or using words and phrases with their symbolic meanings while 
they are working on a problem will help them with the translation. 
 
Use a mnemonic device to help students remember the order of operations now that they have 
worked with exponents. Something as simple as the acronym PEMDAS is adequate, although 
the many versions of this acronym using words are also effective (e.g., Please Excuse My Dear 
Aunt Sally) as long as students realize that multiplication and division are done as the problem 
is read left to write and the same is true for addition and subtraction.   
 
Provide opportunities for students to write equivalent expressions, both numerically and with 
variables. For example, given the expression x + x + x + x + 4 • 2, students could write 2x + 2x + 
8 or some other equivalent expression. Make the connection to the simplest form of this 
expression as 4x + 8.  
 
Provide expressions and formulas to students, along with values for the variables so students 
can evaluate the expression. Evaluate expressions using the order of operations with and 
without parentheses. Include whole-number exponents, fractions, decimals, etc. Provide a 
model that shows step-by-step thinking when simplifying an expression. This demonstrates 
how two lines of work maintain equivalent algebraic expressions and establishes the need to 
have a way to review and justify thinking. 
 
As students begin to solve equations, continue to use manipulatives such as algebra tiles to 
reinforce the process of solving. The use of other tools, such as balances, may also benefit 
some students who are more visual/kinesthetic. For example, 3(x + 2) would be modeled like 
this: 

 
Reason abstractly and quantitatively: Students must 
use abstract notation to represent problems and work 
with numbers (MP 2). 
 
Model with mathematics: Students use mathematics 
to model and subsequently solve real-world problems 
(MP 4). 
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When given an expression representing area, students need to find the factors. For example, 
the expression 10x + 15 can represent the area of the figure below. Students find the greatest 
common factor (5) to represent the width and then use the distributive property to find the 
length (2x + 3). The factors (dimensions) of this figure would be 5(2x + 3).  
 

 
 
Less confusion will occur as students write algebraic expressions and equations if x represents 
only variables and not multiplication. The use of a dot or parentheses between number terms is 
preferred. Likewise, the division symbol (3 ÷ 5) was used and should now be replaced with a 
fraction bar (3/5). 
 
Provide opportunities for students to write expressions for numerical and real-world situations.  
Write multiple statements that represent a given algebraic expression. For example, the 
expression x – 10 could be written as “ten less than a number,” “a number minus ten,” “the 
temperature fell ten degrees,” “I scored ten fewer points than my brother,” etc. Students 
should also read an algebraic expression and write a statement.  
 
It may be beneficial for students to draw pictures that illustrate the equation in problem 
situations. Solving equations using reasoning and prior knowledge should be required of 
students to allow them to develop effective strategies. Consider this example:  

• Meagan spent $56.58 on three pairs of jeans. If each pair of jeans costs the same 
amount, write an algebraic equation that represents this situation and solve to 
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determine how much one pair of jeans cost.  
 
Resources & Links to Technology 

• Georgia Math Standards (Grade 6 Unit 3)  Lessons and tasks to support instruction 
• Formative Assessment Task  This is a task that uses algebra tiles from the Mathematics Assessment Project. 
• LearnZillion Lessons on Expressions and Equations  This is a series of videos to use in your classroom on expressions and equations. 
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Big Idea 1, Quarter 2: 
Students will use ratios and proportions to solve problems involving 
concepts and ratio reasoning. 
 

Essential Question(s):   
How would you compare and write part-to-part and part-to-whole ratios?  
How are ratios and proportions related to equivalent fractions?   
How do ratios apply to statistics? 

Standards: 
6.RP.1 Understand the concept of a ratio and use ratio language to describe a ratio relationship between two quantities.  
6.RP.2 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.  
6.RP.3.a 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.  a. 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. 

6.RP.3.b 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.  b. Solve unit rate problems including those involving unit pricing and constant 
speed. 

6.RP.3.c 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.  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. 

6.RP.3.d 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.  d. Use ratio reasoning to convert measurement units; manipulate and transform 
units appropriately when multiplying or dividing quantities. 

6.EE.9 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.  

6.SP.4 Display numerical data in plots on a number line, including dot plots, histograms, and box plots. 
 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in 
solving them. 

2. Reason 
abstractly and 
quantitatively. 

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

4. Model with 
mathematics. 

5. Use appropriate 
tools strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
reasoning. 

 

Funded by Title A-V Consolidated Grant 35



GUAM District Level Curriculum Guide Grade 6 – MATH 
 Quarter 2 

Italic Information: Recursive standard – repeated in at least one other quarter 
BOLD information: Standards that should be emphasized 
 
Guam Department of Education 2013 

Elements of the Standard(s) – What’s the meaning? 
In this Big Idea, students apply their understanding of fractions as they begin to explore ratio and rate. It should be noted that proportion is not 
introduced in this Big Idea, and the focus should be on developing the concept of ratio and special ratios called rates. Instruction needs to emphasize the 
difference between a ratio and a rate; namely, that a rate is a ratio that compares quantities with different units. The structure that a rate is a special 
kind of ratio, and a unit rate is a special kind of rate, is clearly articulated. Students should understand the following ideas about ratios and rates. 

• A ratio is a comparison of two quantities or measures. 
• A comparison can be a part to part or a part to whole.   
• A rate is a ratio where two measurements are related to one another. Rates often use two different units of measurement.  
• Multiple models to demonstrate the relationships between quantities are used to represent a ratio or a rate. Examples include:  

o Ratios are connected to the verbiage to describe them such as “for every …, there are …” 
o Ratios and rates must be applied to measurements, prices, geometry. Students are expected to use tables to convert between 

systems of measurements. 
o Ratios as comparison of a part to a whole can be expressed as a percentage. Fractions are written as the part being identified 

compared to the whole amount. A percent is the part identified compared to the whole (100). Students need to understand 
percents and solve percent problems. In particular, students will find the whole given a part and a percent by applying their 
understanding of ratios and equivalent ratios. They also use ratio concepts to convert measurement units within and between unit 
systems. 

o Students use ratios to solve problems. For example, students can determine the unit cost of 1 can of pudding at each store and 
compare. A student can determine the cost of 6 cans of pudding at Store A by doubling $2.48. A student can determine the cost of 3 
cans of pudding at Store B by taking ½ of $4.50. 

o Students should solve problems and work with ratios using a variety of models such as ratio tables, T-charts, and double number 
lines.   

 
Students also extend and apply their understanding of expressions to write equations in two variables (dependent and independent), based on real-
world situations.  
 
Students connect their work with numbers in this Big Idea to plotting data, using dot plots, histograms, and box plots. Although it is not clearly identified 
in the standard, the use of tables (and particularly frequency tables for histograms) is implied here as a tool to organize data. Emphasize the difference 
between histograms and bar graphs (i.e., that the bars in a histogram should touch and the histogram uses only numeric intervals rather than fixed 
categorical data that may or may not be numeric). When working with box plots, remember that students have not yet developed the concepts of 
central tendency, and so the instruction should use terms like “middle” as opposed to “median” when finding the median and quartiles. 
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Key Vocabulary 
ratio, equivalent ratios, rate, unit rate, percent, 
dependent variable, independent variable, dot 
plot, histogram, box plot (or box-and-whisker 
plot), frequency, frequency table 
 

Links to Prior Learning 
Students have done significant work with fractions, 
including equivalent fractions. They have also 
worked with unit conversion and other data 
representations. 
 

Links to Future Learning 
Students will continue their work with ratios 
to include proportions and will use them to 
solve problems. They will also learn to solve, 
graph, and interpret equations with two 
variables, and continue to graph data in a 
variety of forms. 
 

Instructional Strategies (EL, SIOP, SPED, Marzano) 
As there are a larger number of new vocabulary terms in this Big Idea, be sure to spend time introducing 
and unpacking the vocabulary at the beginning of the quarter, and then taking the time to develop the 
vocabulary at point of use in the lessons. Use graphic organizers (foldables) and other tools to help 
students understand the vocabulary terms. As you introduce each term, ask questions such as, “What is 
this? Where have you seen it before? How might you use it?” Utilize a word wall in the classroom that 
students can refer back to during class discussions and when explaining their reasoning. (Marzano: 
Homework and Practice) 
 
Have students work with problems to analyze which are proportional and nonproportional relationships. 
(Marzano: Identifying Similarities and Differences)  
 
Have students write ratios using the words x to y or the symbols x:y versus the fraction format for most 
of this Big Idea so students don’t confuse this concept with fractions. Begin written representation of 
ratios with the words “out of” or “to” before using the symbolic notation of the colon and then the 
fraction bar; for example, 3 out of 7, 3 to 5, 6:7 and then 4/5. Use skip counting as a technique to 
determine if ratios are equal.  
 
Labeling units helps students organize the quantities when writing proportions.  
 

 

Mathematical Practices 
Make sense of problems and persevere in 
solving them: Students work with problems 
involving ratios, rates, percents, and data and 
will need to learn to identify each type of 
problem and then work through the problem 
to the end (MP 1). 
 
Reason abstractly and quantitatively: 
Students are developing a conceptual 
understanding of ratio and rate in this Big 
Idea, and will naturally work to an abstract 
understanding of the mathematics involved 
(MP 2). 
 
Construct viable arguments and critique the 
reasoning of others: Students solve, explain, 
question, and justify as they discuss the word 
problems in this Big Idea (MP 3). 
 
Attend to precision: Precision in this case 
relates not only to precision with 
computation and calculation, but also to unit 

Funded by Title A-V Consolidated Grant 37

http://www.csun.edu/~krowlands/Content/Academic_Resources/Foldables/Basic%20Foldables.pdf


GUAM District Level Curriculum Guide Grade 6 – MATH 
 Quarter 2 

Italic Information: Recursive standard – repeated in at least one other quarter 
BOLD information: Standards that should be emphasized 
 
Guam Department of Education 2013 

As students work with ratios and rates, it may be helpful to have them use their understanding of 
equivalent fractions to create a table of equivalent ratios. These tables can be used as reference and will 
be helpful as students do this foundational work with ratios and rates. 

 
Have students identify, in print or online advertisements, examples of rate, unit rates, and percent 
problems. These examples provide students with a real-world connection to the mathematics they are 
learning and provide opportunities for discussion. 
 
Provide students with multiple examples of ratios, fractions, and percents of this type. For example, the 
number of girls in the class (12) to the number of students in the class (28) is the ratio 12 to 28.  
 
Use tables, double number lines, and tape diagrams to solve problems versus a rush to the algorithm. In 
fact, the use of cross multiplication is a standard to be taught in 7th grade. 

 

labels and vocabulary (MP 6).  
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Example of a Double Number Line 
 
Although algorithms provide efficient means for finding solutions, the cross-product algorithm 
commonly used for solving proportions will not aid in the development of proportional reasoning. 
Delaying the introduction of rules and algorithms will encourage thinking about multiplicative situations 
instead of indiscriminately applying rules.  
 
As students work with expressions and equations in this Big Idea, the goal is to help students connect 
the pieces together. This can be done by having students use multiple representations for the 
mathematical relationship. Students need to be able to translate freely among the story, words 
(mathematical phrases), models, tables, graphs, and equations. They also need to be able to start with 
any of the representations and develop the others.  
 
Provide multiple situations for the student to analyze and determine what unknown is dependent on the 
other components. For example, how far I travel is dependent on the time and rate that I am traveling. 
The use of technology, including computer apps, CBLs, and other hand-held technology allows the 
collection of real-time data or the use of actual data to create tables and charts. It is valuable for 
students to realize that although real-world data often is not linear, a line sometimes can model the 
data. 
 
Encourage students to discuss problems with their peers as they solve them. Emphasize the explain-
question-justify structure and have students generate as many questions as possible, even if they are 
not all asked. 
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For students who are struggling with the various plots, it might be helpful to provide charts that have 
the scales and other information completed so that students can focus on learning how to create the 
plots. It is important, however, that students learn to create and label scales once they begin to be 
comfortable with the creation of the plots; in this case, consider gradually eliminating some of the labels 
for these students. 
 
Resources & Links to Technology 

• LearnZillion - Using a Double Number Line to Solve a Rate Problem  This is one of several instructional videos that can be used to teach the ideas 
of ratios and rates. In this specific one, students are using a double number line to solve rate problems.   

• Engage NY - Module 1  This is a module from Engage NY on ratios and unit rates. 
• Kansas Flipbook  Please refer to the section on ratios and proportions for additional examples. It begins on page 7. 

 
 

Big Idea:  2, Quarter 2 
Students will be able to collect, organize, and interpret numerical 
data. Students will also be able to use numbers to compare different 
data sets. 

Essential Question(s):   
How can statistics be used to compare data?   
How would you describe the difference between mean, median, and mode 
and when is it appropriate to use each in statistical analysis?   

Standards: 
6.SP.1 Recognize a statistical question as one that anticipates variability in the data related to the question and accounts for it in the answers.  
6.SP.2 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. 
6.SP.3 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. 
6.SP.5.a Summarize numerical data sets in relation to their context, such as by:  a. Reporting the number of observations. 
6.SP.5.b Summarize numerical data sets in relation to their context, such as by:  b. Describing the nature of the attribute under investigation, 

including how it was measured and its units of measurement. 
6.SP.5.c Summarize numerical data sets in relation to their context, such as by:  c. 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. 
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6.SP.5.d Summarize numerical data sets in relation to their context, such as by:  d. 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. 

 

 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in solving 
them. 

2. Reason 
abstractly and 
quantitatively. 

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

4. Model with 
mathematics. 

5. Use 
appropriate tools 
strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
reasoning. 

 

Elements of the Standard(s) – What’s the meaning? 
In this Big Idea, students begin the study of statistics and data analysis. The work with statistics is very foundational at this point and is generally related 
to the concept of a statistical question and its connection to real-world content. Students should build meaning of the following ideas and concepts in 
this unit. Students are moving from using categorical data to numerical data.   

• Statistics is about numerical data that describes a situation or individuals. It also refers to the science of collecting and analyzing data. Statistical 
questions anticipate an answer that varies from one person to another and are written to account for this variability.   

• Students should be able to differentiate between questions that are about statistics and those that are not. For example, “How much did I 
grow?” is not statistical as there is only one response. However, “How much did each student grow in my class from last year?” is a statistical 
question since there is variability in the question. 

• Students should have methods for designing surveys for collecting data. 
• Students should analyze data from various sources including organized lists, box plots, bar graphs, and stem-and-leaf-plots.   
• They should be able to describe the data in terms of a single value such as a measure of center (mean, median, or mode) or a measure of spread 

(range, interquartile range, mean, or absolute deviation). Measures of center gives a numerical value to represent the center of the data.    
• Students should be able to differentiate when to use a mean, median, mode, or range to describe data and be able to distinguish between and 

among the measures of center and measures of spread. 
 
Key Vocabulary 
statistical question, variability, distribution, 
center, mean, median, spread, range, 
interquartile range, mean absolute deviation, 
observation, data, statistics  
 

Links to Prior Learning 
Students have previously worked with sets of 
data as they graphed them and informally 
discussed the shape and distribution of the 
data. 
 

Links to Future Learning 
Students will continue to develop their understanding 
of statistics as they write and analyze statistical 
questions. They will also begin to work with 
probability. 
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Instructional Strategies (EL, SIOP, SPED, Marzano) 
The number of new key terms in this Big Idea necessitates specific instruction in the language 
of statistics. Use a graphic organizer to help students understand individual terms and also to 
see how the terms relate to the bigger picture. For example, students could map the term 
center to the terms mean and median.  
 
Students need multiple opportunities to look at data to determine and word statistical 
questions. 
 
Data should be analyzed from many sources, such as organized lists, box plots, bar graphs, and 
stem-and-leaf plots. This will help students begin to understand that responses to a statistical 
question will vary, and that this variability is described in terms of spread and overall shape.  
 
The use of a similarity and difference matrix to compare mean, median, mode, and range may 
facilitate understanding the distinctions of purpose between and among the measures of 
center and spread. Consider using this compare and contrast chart.  
 
Include activities that require students to match graphs and explanations, or measures of 
center and explanations prior to interpreting graphs based upon the computation measures of 
center or spread. 
 
Use visual models to help students better understand the measures of central tendency. Use 
snap cubes or a similar product to build models of the data. The cubes can be used as a tool to 
find the median (counting in from each end), the mode (the tallest stack(s)), and the mean (by 
leveling the stacks of cubes so they are all the same height). These concrete models translate 
easily to informal drawings and help students develop a solid understanding of the concepts.  
For example, below are stacks of cubes that represent the number of letters in 8 people’s first 
names. The statistical question is what is the average number of letters in this group’s first 
name?   

Mathematical Practices 
Reason abstractly and quantitatively: Students apply 
quantitative processes (center, spread, etc.) to 
abstract situations involving questions and data (MP 
2). 
 
Construct viable arguments and critique the reasoning 
of others: Students discuss, explain, question, and 
justify as they solve problems related to statistics (MP 
3). 
 
Use appropriate tools strategically: Students use a 
variety of tools, including charts, plots, and formulas 
to solve problems involving statistics (MP 5). 
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turns into when 
you level the stacks or distribute the blocks so that every stack has the same amount.  This is 
what that mean value is all about––even distribution. 
 
Providing students with opportunities to pair contextual situations with data and data plots is 
essential. It allows students to see how different types of information are shown within a graph 
and to recognize and read specific characteristics about a set of data. 
 
Encourage students to discuss their interpretations and work with their peers. As they explain 
their solutions and thinking, they have the opportunity to apply the new vocabulary, and they 
also present their peers with alternate approaches to the same problem. Through the 
questioning process, students learn to value the work of others and to better understand their 
own thinking. 
 
Resources & Links to Technology 

• Kansas Flipbook  Please refer to the Kansas unwrapping for additional content explanations and examples on statistics. It begins on page 57. 
• LearnZillion Measure of Center Lesson  This is a series of lessons on measures of center and when each one is most appropriate to use. Be sure 

to view these and other videos that exist on this site for the domain of Statistics and Probability. 
• Federal Statistics  A database of statistics from over 100 federal sources 
• NLVM Manipulatives for Statistical Modeling  This link provides multiple applets for statistical measures and modeling. 
• NCTM Illuminations Unit  Numerical and categorical data 
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Big Idea 1, Quarter 3: 
Students will be able to order and understand rational numbers and 
their absolute values. Students will be able to use positive and 
negative numbers in real-world situations including problems 
involving coordinates in all four quadrants.  

Essential Question(s):   
How would you describe the usage of absolute values to compare quantities?  
How would you explain the absolute value of a rational number as a distance 
from zero? 

Standards: 
6.NS.7.a Understand ordering and absolute value of rational numbers.  a. Interpret statements of inequality as statements about the relative 

position of two numbers on a number line diagram.  
6.NS.7.b Understand ordering and absolute value of rational numbers.  b. Write, interpret, and explain statements of order for rational numbers in 

real-world contexts.  
6.NS.7.c Understand ordering and absolute value of rational numbers.  c. 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.  
6.NS.7.d Understand ordering and absolute value of rational numbers.  d. Distinguish comparisons of absolute value from statements about order.  
6.NS.8 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. 
 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in 
solving them. 

2. Reason 
abstractly and 
quantitatively. 

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

4. Model with 
mathematics. 

5. Use appropriate 
tools strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
reasoning. 

 

Elements of the Standard(s) – What’s the meaning? 
In this Big Idea, students consider rational numbers as a set, exploring concepts related to ordering and absolute value. The instruction relies heavily on 
the use of number line diagrams to understand relationships between inequalities, order, and absolute value. It is important to emphasize the following 
during this unit of study. You should note that it is suggested that you teach Big Idea 2 for this quarter prior to teaching this unit.   

• The absolute value of a number is the distance that number is from zero. Therefore, –7 has a greater absolute value or distance from zero than 
–3 does. 

• Absolute value is not the same as value of a number. For example, –3 is greater than –7 even though –7 has a greater absolute value (distance).   
• The symbol for absolute value is │ │.  To write in symbols to find the absolute value of –3, you would write │ –3 │, which is 3 since it is 3 units 

from zero. In other words, the distance between –3 and zero is 3. As they build their understanding of absolute value as the distance from zero 
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and a relative magnitude, students should also understand the difference between a comparison of absolute values and statements about the 
order of the numbers. For example, given the numbers –0.5 and 0.25, students should recognize that –0.5 < 0.25 (order) but |0.25|<|–0.5|. 

• Values are compared and expressed using inequality symbols. For rational numbers, the numbers get smaller as you move to the left on a 
number line. Additionally, the numbers on the negative side of the number line are counted in the reverse order as they are on the positive 
side.   

• Students use the model to help them not only express the order of rational numbers, but also to interpret and explain statements about order.  
• Students apply this understanding as they work with points graphed in all four quadrants. This is an extension of the previous work with points 

in Quadrant I, and students will also have to find horizontal and vertical distances between points in preparation for future application of the 
distance formula. At this point, they should use subtraction to calculate these distances. 

 
Key Vocabulary 
absolute value, coordinate plane (reintroduce 
using all four quadrants), relative magnitude 
 

Links to Prior Learning 
Students have used the number line as tool 
for ordering whole numbers, fractions, and 
decimal numbers. They have also used the 
coordinate plane in Quadrant I, graphing 
points. 
 

Links to Future Learning 
Students will use the coordinate plane as they 
continue to develop their understanding of algebra 
and coordinate geometry. 
 

Instructional Strategies (EL, SIOP, SPED, Marzano) 
Simple comparisons can be made and order determined. Order can also be established and 
written mathematically: –3° C > –5° C or –5° C < –3° C. Finally, absolute values should be used 
to relate contextual problems to their meanings and solutions.  
 
Have students compare values that include all three cases that can occur. It is important for 
students to organize their notes to think about how a word problem connects to one of these 
three cases. (Marzano: Summarizing and Note Taking)  

Mathematical Practices 
Make sense of problems and persevere in solving 
them: Students are exploring new concepts in this Big 
Idea, using models to make sense of the concepts and 
solving problems unlike any they have encountered 
before (MP 1). 
 
Reason abstractly and quantitatively: Students build 
conceptual understanding using concrete models 
(number lines, coordinate planes) and move to 
abstract representations of the concepts using 
numbers and symbols (MP 2). 
 
Construct viable arguments and critique the reasoning 
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Number lines can be provided to students on paper, drawn by students, or found 
online. Illuminations: Dynamic Paper will allow you to create your own number lines with the 
range of specific value you want. Each number line can be different or the same as you design 
the page.   
Students need to be exposed to number lines that include labels for both fractions and decimal 
numbers as they transition to thinking of rational numbers as a whole.  
 
Using number lines to model negative numbers, prove the distance between opposites, and 
understand the meaning of absolute value translates to the meaning and usage of four-
quadrant coordinate grids.  
 
Points can now be plotted in all four quadrants of a coordinate grid. Differences between 
numbers can be found by counting the distance between numbers on the grid. Note that actual 
computation with negatives and positives is handled in Grade 7. 
 
Models should also play a central role in the use of the coordinate plane. It may be necessary to 
review the key vocabulary of the coordinate plane with students (horizontal axis, vertical axis, 
origin, point, ordered pair, coordinate). Use teacher-provided or online coordinate planes 
during early instruction, and allow students to use grid paper to create their own planes as the 
instruction continues. 

of others: Students discuss the mathematics and ask 
questions of their peers as they learn and apply the 
mathematics (MP 3). 
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Some students will benefit from the use of a large coordinate plane on the floor, made with 
tape or drawn with chalk. Have students “plot” points on the plane by moving over and 
up/down from the origin and standing at the point. This activity helps both visual and 
kinesthetic learners as they model the points. 
 
As students solve real-world problems, encourage discussion with peers and as a class in 
general. Connections are developed and learning is increased as students work through the 
explain-question-justify model used throughout this course. 
 
Resources & Links to Technology: 

• Georgia Math Standards (Grade 6 Unit 7)  Lessons and tasks to support instruction and assessment 
• GeoGebra  Free software that can be used to graph points on number lines and coordinate planes 
• Engage NY - Module 3  This is a module from Engage NY on rational numbers.   

 
 

Big Idea 2, Quarter 3: 
Students will be able to apply and extend previous understanding of 
number systems to the rational number system, including integers.   
 

Essential Question(s):   
How would you describe the difference between positive and negative 
numbers?   
How would you explain the relationship between positive and negative 
numbers in terms of direction and value?   

Standards: 
6.NS.5 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. 

6.NS.6.a 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.  a. 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. 
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6.NS.6.b 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.  b. 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. 

6.NS.6.c 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.  c. 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. 

 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in 
solving them. 

2. Reason 
abstractly and 
quantitatively. 

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

4. Model with 
mathematics. 

5. Use appropriate 
tools strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
reasoning. 

 

Elements of the Standard(s) – What’s the meaning? 
In this Big Idea, students begin their understanding of rational numbers. More specifically, they look at situations and conditions that cannot be 
expressed using positive values. Specifically, students should develop the following ideas and concepts in this unit. 

• Students understand that positive and negative numbers are used to describe quantities that have opposite directions or values from one 
another. One is described as the positive value and the other is described as the negative value. Some examples include temperatures above 
zero and below zero, elevations above sea level and below sea level, positive electrical charge and negative electrical charge, owing money and 
earning money. 

• Every number whether it is a whole number, decimal, or fraction has an opposite. Each can be shown on a number line whether that number 
line is vertical or horizontal. Convention is that positive values are recorded to the right and negative values are recorded to the left on a 
horizontal number line. Positive values are recorded up and negative values are recorded down on a vertical number line. 

• A symbol (-) is used to show a number is negative. In fact, without the symbol, the value is considered positive as positive values typically are 
written without a symbol(+) to show they are positive. Be careful that you notice the difference between a negative symbol (-) and the minus 
sign (−). The negative symbol is just slightly shorter dashed line.   
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• The idea of opposites is reinforced on the coordinate plane as reflections across an axis.  
• A number line is used to compare values. It also shows a value as being equidistance from zero.  –3.4 is the same distance on the other side of 

zero as 3.4.   
• The coordinate system extends number lines and looks at the location of a point in a plane. Zero is the origin, and the plane is portioned into 

four quadrants. Now students are moving beyond graphing in one quadrant to graphing in all four quadrants. Students should understand the 
pattern of the types of points that are graphed in each quadrant.   

 
Key Vocabulary 
integer, positive integer, negative integer, 
Cartesian coordinate system, quadrants, 
ordered pair, coordinate plane 
 

Links to Prior Learning 
Students have worked immediately prior to 
this with ordering and comparing rational 
numbers on the number line, and graphed 
points in all four quadrants of the plane. 
 

Links to Future Learning 
Students will continue to work with integers and 
rational numbers as they expand their understanding 
of algebraic concepts, including graphing. 
 

Instructional Strategies (EL, SIOP, SPED, Marzano) 
Use models with real-world connections, such as altitude, temperature, and profit/loss 
scenarios. 
 
Provide pairs of values and situations for students to match the symbols they would use to 
describe a situation.  
 
Number lines can be used to show numbers and their opposites. Both 3 and –3 are 3 units from 
zero on the number line. Graphing points and reflecting across zero on a number line extends 
to graphing and reflecting points across axes on a coordinate grid. The use of both horizontal 
and vertical number line models facilitates the movement from number lines to coordinate 
grids.  
  

Mathematical Practices 
Make sense of problems and persevere in solving 
them: Students interpret and solve real-world 
problems using the new and still unfamiliar concept of 
signed numbers (MP 1). 
 
Reason abstractly and quantitatively: Students apply 
abstract notations as they solve problems involving 
signed numbers (MP 2). 
 
Model with mathematics: Students use signed 
numbers, including integers and rational numbers, to 
model real-world problems and test solutions for 
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Models should also play a central role in the use of the coordinate plane. Use teacher-provided 
or online coordinate planes during early instruction, and allow students to use grid paper to 
create their own planes as the instruction continues. 
 
Illuminations: Dynamic Paper  can be used to create graph paper as well. Use this to provide 
students with many opportunities to graph ordered pairs and recognize the patterns.  For 
example, all points in quadrant 2 have a negative x value and a positive y value.   
 
Use your classroom floor as a grid. Have students identify their seat as a point on the graph.  
Move students around the classroom by giving them the location as an ordered pair.     
 
Also refer back to the strategies in the previous Big Idea.  
 

reasonableness (MP 4). 
 

Resources & Links to Technology 
• Interactive Coordinate System  This is an interactive site for students to write ordered pairs for points on a graph. 
• Georgia Math Standards (Grade 6 Unit 7)  Lessons and tasks to support instruction and assessment 
• Engage NY - Module 3  This is a module from Engage NY on rational numbers.   

 
 

Big Idea 3, Quarter 3: 
Students will be able to write, solve, and explain inequalities and 
represent solutions on a number line. 

Essential Question(s):   
Given an inequality, why would certain values not be a solution to the 
inequality?   
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 How would you explain the difference between the comparison symbols?  
How would you represent a solution on a number line? 

Standards: 
6.EE.5 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. 

6.EE.8 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. 

 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in solving 
them. 

2. Reason 
abstractly and 
quantitatively. 

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

4. Model with 
mathematics. 

5. Use appropriate 
tools strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
reasoning. 

 

Elements of the Standard(s) – What’s the meaning? 
In this Big Idea, students solve equations and inequalities. Students need to use multiple models to represent each solution and build connections 
between the model and the written equation. They should connect the process they use to obtain a solution in words and in symbols by being able to 
justify their thinking. Strategies used should include reasoning, fact families, inverse operations, and properties. Here is an example of the multiple ways 
students should be thinking about this situation: Joey has 26 papers in his desk. His teacher gave him some more and now he has 100. How many papers 
did his teacher give him? 
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Instruction should focus on writing basic inequalities with infinitely many solutions to represent a real-world problem; solving inequalities by finding the 
values that make the inequality true; interpreting inequalities in the context of a problem; and representing inequalities on a number line diagram. This 
includes instruction about how to represent a range of values that is represented by shading or drawing a line to extend through all possible values.  
Additionally, students must build meaning of whether or not to include the number itself and how this is represented on a number line. An open circle 
with a value does not include that specific value but everything else, whereas a closed circle represents the value.   

  
This would be the graph to represent that you spent less than $200 on your new iPod. You might have spent $199.99, but this is less than $200 as well as 
if it only cost you $50. The open circle means that you didn’t spend $200 exactly but instead anything less than this amount.  
 
Key Vocabulary 
inequality, greater than, less than, between, 
open circle, closed circle, single variable graph 

Links to Prior Learning 
Students have used inequality symbols as a 
tool when comparing numbers and have 
solved basic one-step equations using 
reasoning similar to that applied here. 
 

Links to Future Learning 
Students will continue to work with inequalities as 
they study and explore more complex equations and 
inequalities. They will work with inequalities in two 
variables and study optimization problems. 
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Instructional Strategies (EL, SIOP, SPED, Marzano) 
Instruction must begin with conceptual development prior to using any procedures, which 
means you need to develop the meaning of equality. Have students think about solutions to 
determine if a solution will answer the question, “What number(s) could make this equation 
true?” 
 
Provide multiple situations in which students are determining if a single value is a solution or if 
multiple solutions can be allowed. This will help students to identify when they are working 
with equations versus inequalities. You can create a chart of these differences. (Marzano: 
Identifying Similarities and Differences) 
 
As students work with inequalities, provide situations in which the solution is not limited to the 
set of positive whole numbers but includes rational numbers. This is a good way to practice 
fractional numbers and introduce negative numbers. Students need to be aware that numbers 
less than zero could be part of a solution set for a situation. As an extension to this concept, 
certain situations may require a solution between two numbers. For example, a problem 
situation may have a solution that requires more than 10 but not greater than 25. Therefore, 
the exploration with students as to what this would look like both on a number line and 
symbolically is a reasonable extension.  
  
The process of translating between mathematical phrases and symbolic notation will also assist 
students in the writing of inequalities for a situation. This process should go both ways;  
students should be able to write a mathematical phrase for an inequality. Additionally, the 
writing of inequalities from a situation or story does not come naturally for many students. A 
strategy for assisting with this is to give students an inequality and ask them to come up with 
the situation/story that the inequality could be referencing.  
 
Students should continue to use number line models to explore inequalities and graph their 
solutions. Reinforce for students that the number line is a tool that can help them solve many 
different kinds of problems, and discuss how they are using the number line differently with 
inequalities since the solution can be a range of values. This use of the model provides a solid 

Mathematical Practices 
Reason abstractly and quantitatively: Students apply 
their understanding of numbers to write and solve 
inequalities using abstract notation (MP 2). 
 
Model with mathematics: Students use inequalities 
and abstract notation to model real-world situations 
(MP 4). 
 
Attend to precision: Students must work carefully 
with inequalities as they solve problems, making sure 
they represent the solutions set correctly for a given 
problem (MP 6). 
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conceptual basis for the abstract notation of inequalities. 
• For example, the class must raise at least $80 to go on the field trip. If m represents 

money, then the inequality is m ≥ $80. Students recognize that possible values can 
include too many decimal values to name. Therefore, the values are represented on a 
number line by shading.  
 

 
 
Reinforce this concept by having students stand on a large number line drawn (or taped) on the 
floor. Have a student stand somewhere in the solution range for the inequality and ask if the 
location is a solution. 
 
Resources & Links to Technology 
Grade 6 Common Core Wiki  Lessons and activities to support instruction and assessment 
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Big Idea 1, Quarter 4: 
Students will solve geometric problems (area, surface area, and 
volume) using formulas. 

Essential Question(s):   
How would you explain the importance of all parts of a formula?   
How would you explain the difference between surface area and volume? 

Standards: 
6.G.1 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. 
6.G.2 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. 

6.G.3 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. 

6.G.4 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. 

 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in 
solving them. 

2. Reason 
abstractly and 
quantitatively. 

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

4. Model with 
mathematics. 

5. Use appropriate 
tools strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
reasoning. 

 

Elements of the Standard(s) – What’s the meaning? 
In this Big Idea, students shift their focus to geometry, building upon previous work with figures, perimeter, area, and volume. Students will explore area 
of non-rectangles by applying their understanding of the area formula for rectangles. They also extend their previous study of volume of right 
rectangular prisms to include fractional side lengths; the instruction begins with the concrete representation of the solid figure packed with unit cubes 
with side lengths that are unit fractions, from which students verify the volume formula. Students should experience and understand the following 
concepts and ideas.   

• A rectangle is decomposed into two congruent triangles. Therefore, the area of a triangle is ½ the area of the rectangle.  
• Shapes can be decomposed into smaller shapes, specifically rectangles and triangles to find area. For example, a trapezoid can be decomposed 

into triangles and a rectangle. 
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• Students should know the formulas for finding areas of rectangles and triangles. This does not mean memorizing but rather why the formula 
works and how the formula relates to the measurement of area.   

• Special quadrilaterals are rectangles, squares, parallelograms, trapezoids, rhombi, and kites.   
• Volume is a measure of the number of unit cubes that it takes to fill a prism. Using patterns, students find the relationship to the formula for 

finding volume of prism (V = length x width x height). 
• A net is a two-dimensional representation of a three-dimensional figure. Students can use nets to describe the faces of a 3-D shape and to find 

the surface area. Students also explore other three-dimensional figures as they use nets to find the surface area of the figures. Note that this 
should not be limited to regular polyhedra, but any shape that can be represented by a net made of rectangles and triangles (e.g., a triangular 
prism). 

 
Students apply their understanding of the coordinate plane to draw polygons in the plane given the vertices. They will also find horizontal or vertical side 
lengths based on the coordinates of the vertices. 
 
All of these skills are applied to real-world problems. 
 
Key Vocabulary 
surface area, net, polygon, 2D vs. 3D 
 

Links to Prior Learning 
Students have previously worked with 
perimeter, area of rectangles, and volume of 
rectangular prisms. They have also graphed 
points in all four quadrants of the coordinate 
plane and found horizontal and vertical 
distances between points. Students also 
explored area of rectangles with fractional 
side lengths using unit squares with unit 
fraction side lengths. 
 

Links to Future Learning 
Students will continue to explore and apply concepts 
related to volume and surface area, and will use the 
coordinate plane to understand congruence and 
similarity. 

Instructional Strategies (EL, SIOP, SPED, Marzano) 
Students should use a variety of models, both concrete (cut-outs of shapes) and drawn, to 
understand area as they relate the area of triangles and other figures to the area of a rectangle.  
 
A beginning strategy should be using rectangles and triangles to create composite shapes. This 

Mathematical Practices 
Make sense of problems and persevere in solving 
them: Students must apply their understanding of 
geometric concepts to understand new problems and 
follow through to a reasonable solution (MP 1). 
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process will reinforce the concept that composite shapes are created by joining together other 
shapes, and that the total area of the two-dimensional composite shape is the sum of the areas 
of all the parts.  
  
A follow-up strategy is to place a composite shape on grid or dot paper. This aids in the 
decomposition of a shape into its foundational parts. Once the composite shape is 
decomposed, the area of each part can be determined and the sum of the area of each part is 
the total area.  
 
Establish first that the area of a parallelogram is the same as the area of rectangle by “cutting” 
and moving a triangle to the other end of the parallelogram. Have students then use this 
knowledge to arrange a triangle and its duplicate into a parallelogram. This helps students see 
that the area of a triangle is half the area of a rectangle, from which they can generalize the 
formula. Similar strategies can be applied to the area of a trapezoid. Having students actually 
manipulate these figures is the best scenario, although online simulations may be adequate for 
many students. 
 
A similar strategy can be applied to the nets. Students should first draw the net they think 
represents the figure, and should then verify and discuss with their peers. Final verification can 
involve actually cutting out the net and folding it to make the shape. 
 
Students need multiple opportunities to measure volume by filling rectangular prisms with 
blocks and looking at the relationship between the total volume and the area of the base. 
Through these experiences, students derive the volume formula (volume equals the area of the 
base times the height). Students can explore the connection between filling a box with unit 
cubes and the volume formula using interactive applets such as the Cubes Tool on NCTM’s 
Illuminations. 
  
In addition to filling boxes, students can draw diagrams to represent fractional side lengths, 
connecting with multiplication of fractions. This process is similar to composing and 
decomposing two-dimensional shapes. 

 
Construct viable arguments and critique the reasoning 
of others: Discussion is a key part of the instruction in 
this Big Idea as students explore real-world problems 
(MP 3). 
 
Model with mathematics: Students use geometric 
concepts to model real-world problems and find 
solutions (MP 4). 
 
Look for and make use of structure: Students use 
familiar structures to understand new, related 
concepts such as area of triangles (MP 7). 
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Discussion (explain-question-justify) should be a significant part of the work in this Big Idea as 
students solve real-world problems using the mathematics of geometry. 
 
Resources & Links to Technology 

• Interactive Volume and Surface Area of Prisms  This is an interactive site to explore and/or calculate surface area and volume. You can control 
the view as small cubes or solid faces. It works with rectangular prisms and triangular prisms. 

• LearnZillion Classroom Video on Finding Volume of a Rectangular Prism  This is one video in the series of finding the volume of a rectangular 
prism by filling it with unit cubes.   
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Content:  Math Grade/Course:  6  Timeline:  50 minutes 
Standard(s): 

6.NS.1 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. 

 
Mathematical Practices:  4 Model with mathematics 
Lesson Overview: 
In this lesson, students will build a conceptual 
understanding of division of fractions using visual 
models. 
 

Lesson Objective(s): 
In this lesson, students will be able to 

• Use visual modes to find the quotient. 
• Explain the process of dividing fractions using 

visual models. 
 

Vocabulary: 
No new vocabulary 
 

Focus Question(s): 
• How can you use a fraction model to help divide 

fractions? 
• How to predict the quotient of a division problem 

that involves fractions? 
 
Description of Lesson (including instructional strategies): 

Anticipatory Set: 
Have students represent fractions such as 2/3, 3/5, or 3/8 using a model. Have them use a different type of 
representation for each one. For example, use a fraction bar for one of the fractions, a circle for another, and a 
rectangle or square for a third. Ask: “How did you decide how to show your fraction? Why?” 
 
Instruction and Strategies: 
Begin by showing or reviewing the process for dividing a whole number by a fraction. Start with 2 ÷ (1/2). 
Model the whole number 2 with a bar model (see below). Establish the unit of ½ in proportion to the bar 
model. Then show that the unit of ½ fits into the whole number 2 exactly four times. Show that the quotient is 
4; remind students that the quotient is the answer to a division a problem. 
 

Bar model for 2:   
 
Unit of ½:    
 
4 units of ½:     

 
Explain to students that the process is the same for dividing a fraction by a fraction. Demonstrate this with the 
problem (3/4) ÷ (1/4). Begin with the model for ¾ and then establish the unit of ¼. Show that the unit of ¼ fits 
into ¾ exactly 3 times, so the quotient is 3. 
 

Bar model for ¾:     
 
Unit of ¼:    
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3 units of ¼:     
Ask students to explain to a partner or group why the answer makes sense. Monitor student responses and 
select a few students to share their responses with the class. 
 
Next demonstrate the problem (5/6) ÷ (1/3). In this problem, students should understand that the unit of 1/3 is 
equivalent to 2/6, so they can see how the unit is derived from the model. Demonstrate that the unit of 1/3 will 
fit into 5/6 two and a half times, so the quotient is 2½. 
  

Bar model for 5/6:       
 
Unit of 1/3:    
 
2½ units of 1/3:     

 
Ask students to write a short explanation of the visual model and how it helps them understand dividing 
fractions. 
Note: Be sure you work the problems you choose to use with the models prior to using them in the classroom.  
You can also use pattern blocks as models but this will require that you choose numbers even more carefully. 
 
Guided Practice: 
Have students work through the process of using visual models to divide fractions using the following 
problems: 

• (3/4) ÷ (1/8) 
• (7/8) ÷ (1/4) 

 
Monitor student work and provide help and support as necessary. For the first problem, select two or three 
students to share their work to the class. Encourage students to ask questions and justify their responses as 
they share. 
 
Formative Assessment: 
Review the focus questions. Ask students to explain how they used a fraction model to divide fractions, and 
have them give an example. Ask students to try to find a problem that they can’t easily model this way. 
 
Closure: 
Explain that there are other ways to divide fractions that we will explore later. We will also use these models to 
help us solve real-world problems. 
 
Independent Practice: 
This concept is not yet fully developed for students to work independently. 

 

Accommodations/Modifications: 
• For students who struggle to draw the models, provide ready-made fraction bars. 
• For students who are tactile, provide linking cubes that they can use to model the whole and the unit of 

division. 
Resources (Textbook and Supplemental):  

• Additional Examples (Worksheet) 
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Content:  Math Grade/Course:  6  Timeline:  50 minutes        
Standard(s): 

6.RP.2 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. 

 
Mathematical Practices: 2. Reason abstractly and quantitatively 
 
Lesson Overview: 
Students will expand their understanding of ratio 
relationships to include unit rates and their 
connection to ratios. They are building their 
conceptual understanding of unit rates so that 
they can later apply the understanding to solve 
problems. 
 

Lesson Objective(s): 
In this lesson, students will be able to 

• Use rate language to represent a ratio as a unit 
rate. 

 

Vocabulary: 
Unit rate 

Focus Question(s): 
• How is a unit rate different from a ratio? 

 
Description of Lesson (including instructional strategies): 

Anticipatory Set: 
Have students write a problem situation involving a ratio relationship. They should then exchange problems 
with another student and have students write the ratio for the problem situation. 
 
Instruction and Strategies: 
Present students with a ratio problem situation, such as “A recipe calls for three tablespoons of cocoa and four 
cups of sugar. What is the ratio of cocoa to sugar?” Have students write the ratio (3 tablespoons: 4 cups). 
Explain that this compares quantities with different units. We read this ratio as 3 tablespoons per 4 cups. We 
write the ratio ¾ (as a stacked fraction). In a rate, the second number can never be equal to 0, because we 
cannot divide by zero. Have students explain to a partner why they cannot divide by zero. 
 
Then explain to students that a unit rate is a special kind of rate, where the second number is 1. Some 
examples of unit rates that students might be familiar with are miles per hour, dollars per pound, miles per 
gallon, and revolutions per minute. To find a unit rate, we need to find a rate that is equal to the starting rate, 
with the second number equal to 1. In this case, where the rate is ¾, we divide both numbers by 4 (to make the 
second number equal to 1) and get a unit rate of ¾ tablespoon of cocoa per cup of sugar. 
 
Present students with another problem, such as “We paid $44 for 11 hamburgers. How much does each 
hamburger cost?” Point out that words like “each” tell us we are looking for a unit rate. Ask students to discuss 
with a partner how they might find the unit rate for this problem. Help them find the rate (44/11) and then see 
that they need to divide both numbers by 11 to find the unit rate, $4 per hamburger. Ask students to explain to 
a partner how they know the answer is correct. 
 
Guided Practice: 
Present students with four similar problems. The unit rates need not be whole numbers; for example, “$1.25 
each” or “2.25 pounds per package” would be acceptable unit rates. The emphasis is on basic application and 
finding unit rates in a situation. There are several problems attached that can be used. It is important that 
students don’t do this simply as the division procedure but see that sometimes, a comparison of rates can be 
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done using a unit of a different measure. For example, in comparing egg prices, it might be simpler to compare 
a dozen of eggs or a half-dozen of eggs versus a single egg.   
 
Formative Assessment: 
Review the Focus Question with students. Have students explain, in writing, how a unit rate is different from a 
ratio, providing an example as part of their explanation. Then have them explain why a unit rate can be more 
helpful than a rate that is not a unit rate. 
 
Closure: 
Have students write a problem where they need to find a unit rate. Explain that they will be able to use a unit 
rate to solve real-world problems. 
 
Independent Practice: 
Provide 5 or 6 problems in which students need to find the unit rate. You could use some of the problems 
provided in the resources. 
 

 

Accommodations/Modifications: 
For students who are struggling to write the unit rate, select problems that will result in whole-number unit 
rates. It may be helpful to have students use physical models (counters, etc.) to model the ratios and convert to 
the unit rate. 
 
Resources (Textbook and Supplemental):  

• Illustrative Mathematics: Unit Rate 1 
• Illustrative Mathematics: Unit Rate 2 
• What's Your Rate? (National Council of Teachers of Mathematics) 

 

 
 

Funded by Title A-V Consolidated Grant 62

http://s3.amazonaws.com/illustrativemathematics/illustration_pdfs/000/000/549/original/illustrative_mathematics_549.pdf?1372633371
http://s3.amazonaws.com/illustrativemathematics/illustration_pdfs/000/001/181/original/illustrative_mathematics_1181.pdf?1376954042
http://illuminations.nctm.org/LessonDetail.aspx?ID=L511


GUAM District Level Lesson Plan Quarter 2 

Instructions that are italicized include student engagement strategies.   
Instructions that are underlined embed checking for understanding. 
Guam Department of Education 2013 

Unit Rates 
 
For each of the problems below, find the unit rate. What representation would you use to show each rate? How 
would the unit rate be used to solve the problem? 
 

Recipes 

1. Thomas is making fruit punch for his friends. One tablespoon of mix makes 1 pint of fruit punch. He wants 
to make 2 gallons of fruit punch. How many tablespoons of mix will he need? 
 

 

 

2. An old fashion oatmeal cookie is made up of 2 parts sugar and 1 parts sugar. You can have 13 cups of 
sugar, how many times can you make this recipe? 

 

 

Measurement 

3. Tyra’s family went on a trip to Canada. Tyra had $25 in United States currency to exchange for Canadian 
dollars. For every one U.S. dollar, Tyra received 1.17 Canadian dollars. How many Canadian dollars did 
Tyra receive for her 25 U.S. dollars?  

 

 

 

4. If you know that 1 inch is approximately the same as 2.5 centimeters, how long will a 15 inch ribbon be if 
you measure it in centimeters? 

 

 
 

Time/Distance 

5. You just traveled 21 miles in 7 minutes. How would you describe your rate? About how long will it take 
you to travel 100 miles? How do you know? 
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6. You realize that you just drove 200 miles on 12 gallons of gas. At this rate, how many gallons of gas would 
you use to drive 500 miles? How many miles will you be able to travel on 3 gallons of gas? 

 
 

Costs 

7.  Barry bought 4 candy bars for $3.75. How much would a dozen candy bars cost? 

 

 

8. Which is the better deal for you to buy at the grocery store: a 1 pound bag of apples for $2.15 or a 3 
pound bag of apples for $5.76? How can you show your solution with a representation? 

 
 
 

Miscellaneous 

9. Daniel painted 9 planks in 6 minutes. If he continues to paint at the same rate, how many planks will he 
paint in 18 minutes? In 45 minutes? 

 
 
 
 
 

10. Compare the number of stars to circles. If the ratio remains the same, how many stars will there be when 
there are 33 circles?   

 
 
 
 
 

11. Fritz is trying to write the new article for tomorrow’s newspaper. The storm delivered 6 inches of rain in 4 
hours to Fairfax and 8 inches of rain in 5 hours to DePaul. Which city had the greatest rate of rainfall 
during the storm? Show your answer in multiple ways. 

 
 

Funded by Title A-V Consolidated Grant 64



GUAM District Level Lesson Plan Quarter 3 

Instructions that are italicized include students engagement strategies.   
Instructions that are underlined embed checking for understanding. 
Guam Department of Education 2013 

Content:  Math Grade/Course:  6   Timeline:  50 min 
Standard(s):   

6.NS.5 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. 

Mathematical Practices: 1. Make sense of problems and persevere in solving them, 2. Reason abstractly and 
quantitatively, 4. Models with mathematics.   
 
Lesson Overview: 
Students will generate real-world situations that 
represent their understanding of positive and 
negative numbers in relation to zero. It is 
important that students use appropriate 
terminology when presenting their ideas.  
Terminology is presented in the Instruction and 
Strategies portion of the lesson, specifically the 
video shown to help in their understanding of 
integers. 

Lesson Objective(s): 
In this lesson, students will be able to 

• Demonstrate knowledge of positive and negative 
numbers in real-world situations using 
representations that include pictures or words. 

• Explain the meaning of 0 in those real-world 
situations. 
 

Vocabulary: 
Sea level, freezing point, increase, decrease, 
elevation, ascend, descend, above, below, credit, 
debt, withdraw, deposit, freezing point, opposites, 
negative, positive 

Focus Question(s): 
What real-world examples can you use to show how a 
positive number compares to a negative number in 
relation to zero?   

 
Description of Lesson (including instructional strategies): 

Anticipatory Set:   
1. Class begins with a Quickwrite (Big 8 Literacy Strategy) activity. The prompt on the board will be “What do 

you think is the smallest number and why? Explain in a couple of sentences or more.” Give students three 
minutes to respond on paper.   

2. After students have completed their responses on paper, have them discuss their thoughts in groups of 
three. Give students one minute to share (Marzano: Cooperative Learning).   

3. Redirect students to a whole group discussion, with you as facilitator, on their thoughts of the smallest 
number. Have at least three students share for about two minutes. 

 
Instruction and Strategies:  (10 min) 
1. Facilitate the Anticipatory Set. 
2. Show video relating positive and negative numbers (duration: 3.5 minutes). 
3. Now that students are familiar with zero not being the smallest number and the existence of the negative 

numbers, prompt a class discussion that reinforces their understanding. Ask questions such as: 
a. After viewing the video, do you still think zero is the smallest number? 
b. Can you give other examples where negative numbers are used? 

4. Discuss examples from the video such as elevation, debt, and temperature, and clarify new vocabulary 
words such as sea level, freezing point, increase, decrease, elevation, ascend, descend, above, below, 
credit, debt, withdraw, deposit, etc. Use the following chart (Marzano: Identifying Similarities and 
Differences): 
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Positive Negative 
Increase 
Ascend 
Above 
Credit 
Deposit 
 

Decrease 
Descend 
Below 
Debt 
withdraw 
 

 
 
Guided Practice:  (20 min) 
1. Put students in groups of 3. 
2. In their groups, using a real-world example, have students illustrate their understanding of positive and 

negatives numbers on chart paper, including zero and using other terminologies discussed in the video 
(Marzano: Cooperative Learning). 

3. Keep in mind the samples are not limited to the following: 
a. Elevation of a mountain 
b. Temperature 
c. Bank account 
d. Elevator in a building 

 
Formative Assessment:  (10–15 min) 
1. Have students present the problems they created. This will be done in front of the large group. 
2. At the minimum, students must present 

a. Their illustration on chart paper 
b. Their depiction of positive numbers 
c. Their depiction of negative numbers 
d. Their depiction of zero  

3. Summarize the content of the lesson by stressing concepts such as:  
a. Zero is not the smallest number 
b. Negative numbers are the opposite of positive numbers 

 
Closure:  (3–5 minutes) 
1. For students’ Exit Ticket (Big 8 Literacy Strategy), the following question will be answered: Why is zero 

crucial in understanding positive and negatives numbers? 
 
Independent Practice: 
This concept not yet fully developed for students to work independently. 
 

 

Accommodations/Modifications: 
• For students who cannot grasp the concept of the negative numbers, provide the integer number line on a 

strip of paper. 
Resources (Textbook and Supplemental):  
• Video relating positive and negative numbers (Learn Zillion) 
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Content:  Math Grade/Course: 6   Timeline:   80 min. 
Standard(s):   

6.G.1 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. 

 
Mathematical Practices: 2. Reason abstractly and quantitatively, 4. Models with mathematics, 5. Use appropriate 
tools strategically, 7. Look for and make use of structure.   
Lesson Overview: 
Students will be able to understand the 
relationship between the formula of a triangle and 
the formula of a rectangle. They should be able to 
find the area of a triangle and the area of a 
rectangle in different situations. 
 

Lesson Objective(s): 
In this lesson, students will be able to 

• Build meaning of the relationship between the 
formula of a triangle and the formula of a 
rectangle. 

• Understand and use the formula for finding the 
area of triangles and rectangles. 
 

Vocabulary: 
Area, formula, construct, triangle, rectangle, base, 
height, length, width 

Focus Question(s): 
What is the relationship between the area of a triangle 
and the area of a rectangle? Justify your answer. 
 

 
Description of Lesson (including instructional strategies): 

Anticipatory Set: 
1. Class begins with a paired activity. The problem of the day should be written on the board: Construct a 

rectangle using triangle tiles (Marzano, Cooperative Learning). 
2. Make available to students quadrille paper, manipulatives (pattern tiles, tangrams), or any other materials 

that will help them visualize and construct the problem. 
3. Have at least five minutes to discuss, further explore, and construct their rectangles. 
 
Instruction and Strategies:  (15-20 min) 
1. Facilitate the Anticipatory Set. 
2. Have a discussion on what was observed in their construction of their rectangles.  
3. Sample student responses may be: 

a. Triangles make one big rectangle. 
b. Removing a triangle from a rectangle creates another triangle. 
c. With just two triangles you can create one rectangle (square). 

4. Review the formula of a rectangle. Be explicit with the units of measure. 
5. From the construction of rectangle(s), ask students how they would construct a triangle from their 

rectangle by removing tiles. Have them keep in mind the number of triangles needed to construct their 
rectangle. 

6. Have students count the number of triangles removed. 
7. Discuss the relationship of the total number of tiles used to create the rectangle and the number of tiles 

removed (Marzano, Cooperative Learning). Use the following chart to assist students with recognizing the 
relationship of their findings: 

Total number of tiles used Total number of tiles removed 
50 25 
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10 
2 

5 
1 

 
8. Have students discuss in their groups the relationship of the total tiles used to the total tiles removed.  
9. Discuss as a collective what was the discussed in their groups (Marzano, Cooperative Learning). Possible 

student responses: 
a. The total number of tiles removed is half of the total number of tiles used. 
b. The total number of remaining tiles is equal to the total number of tiles removed. 

10. Students will formulate a conclusion that the area of a triangle is half the area of a rectangle.  
 

Guided Practice: 
Students will work independently, given a worksheet.  
 
Formative Assessment & Closure: 
Exit Ticket: Given the area of a rectangle (i.e., 220cmA = ), what is the area of the shaded triangle? 
     
           
 
 
 
 
 
Independent Practice: 
This concept not yet fully developed for students to work independently. 
 

 

Accommodations/Modifications: 
Tactile learning (hands-on activity) 
 
Resources (Textbook and Supplemental):  
Triangles and Rectangles Worksheet 
 
 

Funded by Title A-V Consolidated Grant 68

http://www.superteacherworksheets.com/geometry/area-rectangle-triangle1.pdf
http://www.superteacherworksheets.com/geometry/area-rectangle-triangle1.pdf


GUAM District Level Curriculum Alignment Grade 7– Math 
 

Guam Department of Education 2013 

Common Core State Standard (CCSS) 
 

GDOE Content Standard Alignment Notes SAT 10 
Objectives 

SBA 
Objectives 

7.RP.1 Compute unit rates associated with ratios of 
fractions, including ratios of lengths, areas and 
other quantities measured in like or different 
units. For example, if a person walks 1/2 mile 
in each 1/4 hour, compute the unit rate as the 
complex fraction (1/2)/(1/4) miles per hour, 
equivalently 2 miles per hour. 

N/A N/A -Solve 
problems 
involving ratio 
or proportion 

N/A 

7.RP.2a Recognize and represent proportional 
relationships between quantities: 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.   

7.2.1  Analyze methods for 
solving problems involving 
proportions (e.g., scaling, 
finding equivalent ratios) 
and proportional reasoning. 

Aligned -Solve 
problems 
involving ratio 
or proportion 

N/A 

7.RP.2b Recognize and represent proportional 
relationships between quantities: Identify the 
constant of proportionality (unit rate) in 
tables, graphs, equations, diagrams, and 
verbal descriptions of proportional 
relationships.   

7.3.2  Solve problems 
involving ratios, percents, 
and proportions. 
7.6.1  Model problem 
situations (particularly those 
involving a linear 
relationship between the 
variables) using equations, 
tables, and graphs in the 4 
quadrants. 
7.9.2  Plot graphs of 
constant and linear 
functions and identify the 
slope of the resultant lines 
using the rise/run. 

Partial: The GDOE 
standards do not 
explicitly make the 
connection between the 
slope of a direct 
relationship and the unit 
rate. 

N/A N/A 
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Common Core State Standard (CCSS) GDOE Content Standard Alignment Notes SAT 10 
Objectives 

SBA 
Objectives 

7.RP.2c Recognize and represent proportional 
relationships between quantities: Represent 
proportional relationships by equations. For 
example, if total cost t is proportional to the 
number n of items purchased at a constant 
price p, the relationship between the total cost 
and the number of items can be expressed as t 
= pn. 

7.3.2  Solve problems 
involving ratios, percents, 
and proportions. 
7.5.1  Translate problems 
into mathematical 
equations. 

Aligned -Solve problems 
involving ratio 
or proportion 

(6, 16) 
Represent 
a direct 
variation 
using an 
equation 

7.RP.2d Recognize and represent proportional 
relationships between quantities: 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.   

7.6.1  Model problem 
situations (particularly those 
involving a linear 
relationship between the 
variables) using equations, 
tables, and graphs in the 4 
quadrants. 

Partial: The GDOE 
standard does not fully 
address the 
interpretation of the 
points as described in 
the CCSS. 

N/A N/A 

7.RP.3 Use proportional relationships to solve 
multistep ratio and percent problems.  
Examples: simple interest, tax, markups and 
markdowns, gratuities and commissions, fees, 
percent increase and decrease, percent error. 

7.2.1  Analyze methods for 
solving problems involving 
proportions (e.g., scaling, 
finding equivalent ratios) 
and proportional reasoning. 
7.3.2  Solve problems 
involving ratios, percents, 
and proportions. 

Partial: It’s not clear if 
GDOE involves 
multistep problems 
that align to the rigor 
intended in CCSS. 

-Solve problems 
involving ratio 
or proportion 

(11) 
percent 
application 

7.NS.1a 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: 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. 

7.2.2  Identify and use the 
rules of signs as they apply 
to arithmetic operations on 
integers. 
8.1.2  Identify and define 
rational numbers and 
irrational numbers, both 
positive and negative. 

Partial: The Grade 7 
GDOE standard 
includes only integers. 
In neither grade does 
the standard ask 
students to describe a 
situation. CCSS also 
asks students to use a 
number line. 

-Addition of 
integers in 
context 
 

N/A 
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Common Core State Standard (CCSS) GDOE Content Standard Alignment Notes SAT 10 
Objectives 

SBA 
Objectives 

7.NS.1b 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: 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.   

8.1.2  Identify and define 
rational numbers and 
irrational numbers, both 
positive and negative. 
8.1.3  Order real numbers 
on the number line. 

Partial: The Grade 8 
GDOE standards 
address the 
understanding required 
by CCSS but do not ask 
students to interpret. 

N/A N/A 

7.NS.1c 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: 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.   

7.2.2  Identify and use the 
rules of signs as they apply 
to arithmetic operations on 
integers. 
8.1.2  Identify and define 
rational numbers and 
irrational numbers, both 
positive and negative. 

Partial: The GDOE 
standards do not fully 
address operations 
with rational numbers 
and application in real-
world contexts, nor do 
they use the number 
line. The CCSS also uses 
very specific 
vocabulary. 

N/A N/A 

7.NS.1d 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: Apply properties of operations as 
strategies to add and subtract rational 
numbers.   

7.2.2  Identify and use the 
rules of signs as they apply 
to arithmetic operations on 
integers. 
7.3.1  Perform arithmetic 
operations on integers. 
8.1.2  Identify and define 
rational numbers and 
irrational numbers, both 
positive and negative. 

Partial: The GDOE 
standards do not fully 
address operations 
with rational numbers 
and application in real-
world contexts. 

-Identify and 
use field 
properties of 
addition and 
multiplication 
-Addition of 
integers using 
symbolic 
notation 
-Subtraction of 

N/A 

Funded by Title A-V Consolidated Grant 71



GUAM District Level Curriculum Alignment Grade 7– Math 
 

Guam Department of Education 2013 

Common Core State Standard (CCSS) GDOE Content Standard Alignment Notes SAT 10 
Objectives 

SBA 
Objectives 

integers using 
symbolic 
notation 

7.NS.2a Apply and extend previous understandings of 
multiplication and division and of fractions to 
multiply and divide rational numbers: 
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.   

6.2.1  Understand the 
context for and the meaning 
and effects of performing 
the four arithmetic 
operations on fractions, 
decimals, and percents. 
7.3.1  Perform arithmetic 
operations on integers. 

Partial: The GDOE 
standards do not 
adequately make the 
connection from 
fractions and integers 
to rational numbers. 

-Multiplication 
of decimals in 
context 
-Multiplication 
of fractions in 
context 
-Multiplication 
of integers in 
context 

(9, 10) 
Multiply 
integers 

7.NS.2b Apply and extend previous understandings of 
multiplication and division and of fractions to 
multiply and divide rational numbers: 
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.   

7.3.1  Perform arithmetic 
operations on integers. 

Partial: The GDOE 
standard stops at 
integers and does not 
include signed rational 
numbers. 

-Division of 
integers using 
symbolic 
notation 
-Division of 
decimals in 
context 
-Division of 
fractions in 
context 
-Division of 
integers in 
context 

(8) Divide 
integers 

7.NS.2c Apply and extend previous understandings of 
multiplication and division and of fractions to 
multiply and divide rational numbers: Apply 
properties of operations as strategies to 
multiply and divide rational numbers.   

6.2.1  Understand the 
context for and the meaning 
and effects of performing 
the four arithmetic 
operations on fractions, 

Partial: The GDOE 
standards do not 
adequately make the 
connection from 
fractions and integers 

-Identify and 
use field 
properties of 
addition and 
multiplication 

N/A 
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Common Core State Standard (CCSS) GDOE Content Standard Alignment Notes SAT 10 
Objectives 

SBA 
Objectives 

decimals, and percents. 
7.3.1  Perform arithmetic 
operations on integers. 

to rational numbers. -Multiplication 
of decimals 
using symbolic 
notation 
-Multiplication 
of fractions 
using symbolic 
notation 
-Division of 
decimals using 
symbolic 
notation 
-Division of 
fractions using 
symbolic 
notation 

7.NS.2d Apply and extend previous understandings of 
multiplication and division and of fractions to 
multiply and divide rational numbers: 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.   

7.1.1 Express infinite 
repeating decimals as 
fractions. 
7.1.6  Represent fractions, 
decimals, and percents 
using concrete, pictorial, 
and abstract 
representations (e.g., 
graphs, models). 

Aligned -Identify 
alternative 
representations 
of real numbers 

(1) Convert 
a fraction 
to a 
decimal 
number 

7.NS.3 Solve real-world and mathematical problems 
involving the four operations with rational 
numbers.   
NOTE: Computations with rational numbers 

extend the rules for manipulating fractions to 
complex fractions. 

7.1.2 Develop mathematical 
and contextual meaning for 
integers and order them on 
the number line. 

Partial: GDOE language 
of contextual meaning 
implies real-world 
problems. CCSS 
includes rational 
numbers, not just 
integers. 

-Solve problems 
using 
appropriate 
strategies 
-Solve problems 
using numerical 
reasoning 

N/A 
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Common Core State Standard (CCSS) GDOE Content Standard Alignment Notes SAT 10 
Objectives 

SBA 
Objectives 

7.EE.1 Apply properties of operations as strategies to 
add, subtract, factor, and expand linear 
expressions with rational coefficients.   

N/A N/A -Evaluate linear 
expressions 

N/A 

7.EE.2 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.” 

1ALG.5.2  Find, understand, 
and justify equivalent forms 
of expressions, equations, 
inequalities, and relations. 

Partial: The intent of 
this CCSS is addressed 
in a GDOE Algebra 1 
standard. 

N/A N/A 

7.EE.3 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. For 
example: If a woman making $25 an hour gets 
a 10% raise, she will make an additional 1/10 
of her salary an hour, or $2.50, for a new 
salary of $27.50. If you want to place a towel 
bar 9 3/4 inches long in the center of a door 
that is 27 1/2 inches wide, you will need to 
place the bar about 9 inches from each edge; 
this estimate can be used as a check on the 
exact computation. 

6.2.1  Understand the 
context for and the meaning 
and effects of performing 
the four arithmetic 
operations on fractions, 
decimals, and percents. 
6.3.2  Fluently perform 
operations on fractions, 
decimals, and percents 
using a variety of strategies 
(e.g., mental computations, 
algorithms, calculators, 
estimation). 
7.3.1  Perform arithmetic 
operations on integers. 
1ALG.2.1 Identify, justify, 
and use applicable 
properties of operations on 
real numbers (e.g., order of 
operations, distributivity, 
commutativity, associativity, 
closure) to simplify or 
expand numeric 

Partial: The GDOE 
standards are missing 
the explicit reference 
to real-world 
situations. 

-Solve problems 
using 
appropriate 
strategies 

(3) Find 
the 
percent of 
a given 
whole 
number 
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Common Core State Standard (CCSS) GDOE Content Standard Alignment Notes SAT 10 
Objectives 

SBA 
Objectives 

expressions. 
 

7.EE.4a 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: 
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. For example, the 
perimeter of a rectangle is 54 cm. Its length is 
6 cm. What is its width? 

7.5.1  Translate problems 
into mathematical 
equations. 
7.5.2  Solve linear equations 
algebraically. 

Partial: The GDOE 
standards do not 
mention specific kinds 
of numbers (e.g., 
rational) to be included 
in the problems and 
equations.  CCSS 
specifically addresses 
the need to be fluent in 
solving this type of 
equation with rational 
numbers. 

-Translate 
problem 
situations into 
algebraic 
expressions and 
equations 
-Solve algebraic 
equations 

(27, 28) 
Solving an 
equation 

7.EE.4b 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: 
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. For example: As a 
salesperson, you are paid $50 per week plus $3 
per sale. This week you want your pay to be at 
least $100. Write an inequality for the number 
of sales you need to make, and describe the 
solutions. 

8.5.1  Translate problem 
situations involving linear 
relationships into linear 
equations or inequalities. 
8.5.2  Solve linear equations 
and inequalities symbolically 
and graphically. 

Partial: GDOE aligns to 
these concepts in 
Grade 8, but Grade 7 
doesn't cover 
inequalities. 

N/A N/A 

7.G.1 Solve problems involving scale drawings of 
geometric figures, including computing actual 
lengths and areas from a scale drawing and 

7.3.2  Solve problems 
involving ratios, percents, 
and proportions. 

Partial: The GDOE 
standards do not 
address measurement 

-Determine 
measurements 
indirectly from 

(7) Convert 
an actual 
length to a 
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Common Core State Standard (CCSS) GDOE Content Standard Alignment Notes SAT 10 
Objectives 

SBA 
Objectives 

reproducing a scale drawing at a different 
scale.   

1ALG.13.2  Determine 
measurements indirectly 
from a scale drawing. 

at the same level as 
CCSS. 

scale drawings scale 
length, 
given a 
scale 
drawing 

7.G.2 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.   

7.11.1  Draw geometric 
shapes with specified angles 
and sides using appropriate 
tools. 

Partial: The GDOE 
standard does not 
move students to the 
level of analysis 
indicated by the CCSS. 

N/A (41) Select 
the correct 
shape 
given one 
or more 
attributes 

7.G.3 Describe the two-dimensional figures that 
result from slicing three-dimensional figures, 
as in plane sections of right rectangular prisms 
and right rectangular pyramids.   

GEO.11.1  Visualize and 
draw cross sections of 
three-dimensional objects. 

Partial: This GDOE 
standard aligns to a 
high school geometry 
standard but not to any 
Grade 7 standard. 

-Solve problems 
using spatial 
reasoning 

N/A 

7.G.4 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.   

6.13.2  Use the formula for 
the area of a circle (i.e., A = 
πr2) to find its area and, 
given the area of a circle, to 
find its diameter. 

Partial: The GDOE 
standard does not fully 
address the CCSS 
requirement of an 
“informal derivation.” 

-Solve problems 
involving 
perimeter, 
circumference, 
area, or volume 

N/A 

7.G.5 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.   

6.8.3  Name and explore the 
relationships between the 
angles formed by parallel 
and intersecting lines (e.g., 
supplementary, 
complementary, vertically 
opposite, corresponding 
angles) 
7.5.1  Translate problems 
into mathematical 

Partial: It is difficult to 
determine the types of 
problems referred to in 
this GDOE standard.  
The CCSS specifically is 
addressing 
supplementary, 
complementary, 
vertical, and adjacent 
angles in this standard. 

-Solve problems 
using properties 
of geometric 
figures 

(43) Using 
equations 
to find 
missing 
angles 
using 
vertical 
angles 
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Common Core State Standard (CCSS) GDOE Content Standard Alignment Notes SAT 10 
Objectives 

SBA 
Objectives 

equations. 
 

7.G.6 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.   

7.13.1  Using the formula for 
the volume of a cylinder 
(i.e., V = πr2h), find the 
surface area and volume of 
cylinders and explore the 
relationship between them. 
7.13.2  Given the formulas 
for the surface area (i.e., A = 
4πr2) and volume (i.e., V = 
4/3 πr3) of a sphere, find the 
surface area and volume of 
spheres and explore the 
relationship between them. 
8.13.4  Find the areas or 
surface areas of composite 
shapes. 

Partial: The GDOE 
standards never 
mention finding the 
volume of composite 
figures. 

-Solve problems 
involving 
perimeter, 
circumference, 
area, or volume 

N/A 

7.SP.1 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.   

N/A N/A N/A N/A 

7.SP.2 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. For example, estimate the 

8.14.1  Collect data to 
answer questions about 
characteristics of two or 
more populations. 

Aligned N/A N/A 
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Common Core State Standard (CCSS) GDOE Content Standard Alignment Notes SAT 10 
Objectives 

SBA 
Objectives 

mean word length in a book by randomly 
sampling words from the book; predict the 
winner of a school election based on randomly 
sampled survey data. Gauge how far off the 
estimate or prediction might be. 

7.SP.3 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. For 
example, the mean height of players on the 
basketball team is 10 cm greater than the 
mean height of players on the soccer team, 
about twice the variability (mean absolute 
deviation) on either team; on a dot plot, the 
separation between the two distributions of 
height is noticeable. 

7.16.1  Formulate and 
answer questions about the 
situation represented by the 
data in a histogram and 
stem-and-leaf plot. 
Generate questions for 
future research. 
1ALG.15.1  Use measures of 
central tendency (i.e., mean, 
median, mode) and 
measures of dispersion (i.e., 
range and quartiles) to 
analyze data presented in 
frequency tables and/or 
graphs including scatter 
plots, box-and-whiskers 
plots, and histograms. 

Partial: The GDOE 
standards do not meet 
the level of complexity 
related to measures of 
variability as indicated 
in CCSS. 

-Determine and 
use measures of 
central 
tendency and 
dispersion 

N/A 

7.SP.4 Use measures of center and measures of 
variability for numerical data from random 
samples to draw informal comparative 
inferences about two populations. For 
example, decide whether the words in a 
chapter of a seventh-grade science book are 
generally longer than the words in a chapter of 
a fourth-grade science book. 

N/A N/A -Determine and 
use measures of 
central 
tendency and 
dispersion 

N/A 

7.SP.5 Understand that the probability of a chance 
event is a number between 0 and 1 that 

4.17.1  Associate the 
impossibility of an event 

Aligned -Find the 
probability of a 

N/A 
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Guam Department of Education 2013 

Common Core State Standard (CCSS) GDOE Content Standard Alignment Notes SAT 10 
Objectives 

SBA 
Objectives 

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.   

with a likelihood or 
probability of 0 and the 
certainty of an event with 1. 
7.17.1  Find and use the 
theoretical probability of an 
event as the number of 
favorable outcomes divided 
by the number of possible 
outcomes and compare the 
theoretical probability with 
results from actual 
simulations (e.g., with dice, 
coins, spinners). 

simple or 
compound 
event 

7.SP.6 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. For 
example, when rolling a number cube 600 
times, predict that a 3 or 6 would be rolled 
roughly 200 times, but probably not exactly 
200 times. 

6.17.1 Simulate real life 
probability problems using 
manipulatives (e.g., cards, 
dice, spinners) and estimate 
the probability of getting a 
particular result by dividing 
the number of favorable 
outcomes (e.g., getting a six 
on a die) by the number of 
tries (e.g., number of times 
the die was thrown). 

Partial: This Grade 6 
GDOE standard is 
closely related to the 
expectation in Grade 7 
about using data to 
predict outcomes. 

N/A N/A 

7.SP.7a 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: Develop a uniform 
probability model by assigning equal 
probability to all outcomes, and use the model 
to determine probabilities of events. For 

7.17.1  Find and use the 
theoretical probability of an 
event as the number of 
favorable outcomes divided 
by the number of possible 
outcomes and compare the 
theoretical probability with 
results from actual 

Partial: The CCSS 
standard implies, at 
best, the use of a 
probability model as a 
tool and does not 
demand the level of 
analysis found in the 
GDOE standards. 

-Identify 
possible 
outcomes 
-Find the 
probability of a 
simple or 
compound 
event 

(65, 66, 67, 
68)  
Find the 
probability 
of a 
specified 
event 
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Common Core State Standard (CCSS) GDOE Content Standard Alignment Notes SAT 10 
Objectives 

SBA 
Objectives 

example, if a student is selected at random 
from a class, find the probability that Jane will 
be selected and the probability that a girl will 
be selected. 

simulations (e.g., with dice, 
coins, spinners). 

7.SP.7b 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: Develop a 
probability model (which may not be uniform) 
by observing frequencies in data generated 
from a chance process. For example, find the 
approximate probability that a spinning penny 
will land heads up or that a tossed paper cup 
will land open-end down. Do the outcomes for 
the spinning penny appear to be equally likely 
based on the observed frequencies? 

7.17.1  Find and use the 
theoretical probability of an 
event as the number of 
favorable outcomes divided 
by the number of possible 
outcomes and compare the 
theoretical probability with 
results from actual 
simulations (e.g., with dice, 
coins, spinners). 

Partial: The CCSS 
standard implies, at 
best, the use of a 
probability model as a 
tool and does not 
demand the level of 
analysis found in the 
GDOE standards. 

N/A N/A 

7.SP.8a Find probabilities of compound events using 
organized lists, tables, tree diagrams, and 
simulation: 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.   

N/A N/A N/A N/A 

7.SP.8b Find probabilities of compound events using 
organized lists, tables, tree diagrams, and 
simulation: 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. 

8.17.2  Use organizers (e.g., 
lists, tree diagram) to find 
the probability of compound 
events (i.e., two or more 
simple independent events 
such as throwing dice). 

Partial: This GDOE 
standard aligns to a 
Grade 8 standard but 
not to any Grade 7 
standard. 

-Identify 
possible 
outcomes 

N/A 
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Common Core State Standard (CCSS) GDOE Content Standard Alignment Notes SAT 10 
Objectives 

SBA 
Objectives 

7.SP.8c Find probabilities of compound events using 
organized lists, tables, tree diagrams, and 
simulation: Design and use a simulation to 
generate frequencies for compound events. 
For example, use random digits as a simulation 
tool to approximate the answer to the 
question: If 40% of donors have type A blood, 
what is the probability that it will take at least 
4 donors to find one with type A blood? 

N/A N/A N/A N/A 
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                           GUAM Critical Areas                                                                                                          Grade 7 – MATH 

Guam Department of Education 2013 

GRADE 7 Common Core State Standards – Critical Areas 
In Grade 7, instructional time should focus on four critical areas: (1) developing understanding of and applying proportional relationships; (2) 
developing understanding of operations with rational numbers and working with expressions and linear equations; (3) solving problems 
involving scale drawings and informal geometric constructions, and working with two- and three-dimensional shapes to solve problems involving 
area, surface area, and volume; and (4) drawing inferences about populations based on samples. 
 
(1) Students extend their understanding of ratios and develop understanding of proportionality to solve single- and multi-step problems. 

Students use their understanding of ratios and proportionality to solve a wide variety of percent problems, including those involving 
discounts, interest, taxes, tips, and percent increase or decrease. Students solve problems about scale drawings by relating corresponding 
lengths between the objects or by using the fact that relationships of lengths within an object are preserved in similar objects. Students 
graph proportional relationships and understand the unit rate informally as a measure of the steepness of the related line, called the slope. 
They distinguish proportional relationships from other relationships. 
 

(2) Students develop a unified understanding of number, recognizing fractions, decimals (that have a finite or a repeating decimal 
representation), and percents as different representations of rational numbers. Students extend addition, subtraction, multiplication, and 
division to all rational numbers, maintaining the properties of operations and the relationships between addition and subtraction, and 
multiplication and division. By applying these properties, and by viewing negative numbers in terms of everyday contexts (e.g., amounts 
owed or temperatures below zero), students explain and interpret the rules for adding, subtracting, multiplying, and dividing with negative 
numbers. They use the arithmetic of rational numbers as they formulate expressions and equations in one variable and use these equations 
to solve problems. 

 
(3) Students continue their work with area from Grade 6, solving problems involving the area and circumference of a circle and surface area of 

three-dimensional objects. In preparation for work on congruence and similarity in Grade 8 they reason about relationships among two-
dimensional figures using scale drawings and informal geometric constructions, and they gain familiarity with the relationships between 
angles formed by intersecting lines. Students work with three-dimensional figures, relating them to two-dimensional figures by examining 
cross-sections. They solve real-world and mathematical problems involving area, surface area, and volume of two- and three-dimensional 
objects composed of triangles, quadrilaterals, polygons, cubes, and right prisms. 
 

(4) Students build on their previous work with single data distributions to compare two data distributions and address questions about 
differences between populations. They begin informal work with random sampling to generate data sets and learn about the importance of 
representative samples for drawing inferences. 
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                              GUAM District Level Curriculum Map Grade 7 – MATH 
 Quarter 1 

 

Italic Information: Recursive standard – repeated in at least one other quarter 
BOLD information: Standards that should be emphasized 
 
Guam Department of Education 2013 

Big Idea 1, Quarter 1: 
Students will grasp the concept of adding and subtracting rational 
numbers, including integers. 

 

Essential Question(s):  
How is the process of adding and subtracting decimals similar to that of 
adding and subtracting fractions and integers? 
What model would you use to represent adding and subtracting rational 
numbers and integers? 

Standards: 
7.NS.1.a 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. a. Describe situations in which opposite quantities combine to make 0.  
7.NS.1.b 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. b. 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. 

7.NS.1.c 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. c. 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. 

7.NS.1.d 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. d. Apply properties of operations as strategies to add and subtract rational 
numbers. 

7.EE.3 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.  

 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in solving 
them. 

2. Reason 
abstractly and 
quantitatively. 

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

4. Model with 
mathematics. 

5. Use appropriate 
tools strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
reasoning. 

 

Suggested Timeline:  5-6 weeks  
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GUAM District Level Curriculum Map Grade 7 – MATH 
 Quarter 1 

Italic Information: Recursive standard – repeated in at least one other quarter 
BOLD information: Standards that should be emphasized 
 
Guam Department of Education 2013 

Big Idea 2, Quarter 1: 
Students will grasp the concept of multiplying and dividing rational 
numbers, including integers. 
 

Essential Question(s):   
How is the process of multiplying and dividing decimals similar to that of 
adding and subtracting fractions and integers? 
What model would you use to represent multiplying and dividing rational 
numbers and integers? 

Standards: 
7.NS.2.a Apply and extend previous understandings of multiplication and division and of fractions to multiply and divide rational numbers. 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. 

7.NS.2.b Apply and extend previous understandings of multiplication and division and of fractions to multiply and divide rational numbers. 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. 

7.NS.2.d Apply and extend previous understandings of multiplication and division and of fractions to multiply and divide rational numbers. 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. 

7.NS.3 Solve real-world and mathematical problems involving the four operations with rational numbers.  
 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in 
solving them. 

2. Reason 
abstractly and 
quantitatively. 

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

4. Model with 
mathematics. 

5. Use appropriate 
tools strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
reasoning. 

 

Suggested Timeline:  3-4 weeks  
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 Quarter 2 

Italic Information: Recursive standard – repeated in at least one other quarter 
BOLD information: Standards that should be emphasized 
 
Guam Department of Education 2013 

Big Idea 1, Quarter 2: 
Students will understand and apply the concept of proportional 
relationships. 

Essential Question(s):   
What methods can be used with ratios and proportions to find the 
relationship between quantities? 
How do you know if a problem involves proportions?  

Standards: 
7.RP.1 Compute unit rates associated with ratios of fractions, including ratios of lengths, areas, and other quantities measured in like or 

different units.  
7.RP.2.a Recognize and represent proportional relationships between quantities. a. 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. 

7.RP.2.b Recognize and represent proportional relationships between quantities. b. Identify the constant of proportionality (unit rate) in tables, 
graphs, equations, diagrams, and verbal descriptions of proportional relationships. 

7.RP.2.c Recognize and represent proportional relationships between quantities. c. Represent proportional relationships by equations.  
7.RP.2.d Recognize and represent proportional relationships between quantities. d. 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. 
7.RP.3 Use proportional relationships to solve multi-step ratio and percent problems. 
7.NS.3 Solve real-world and mathematical problems involving the four operations with rational numbers.  
7.G.1 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. 
 

 

 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in 
solving them. 

2. Reason 
abstractly and 
quantitatively. 

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

4. Model with 
mathematics. 

5. Use appropriate 
tools strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
reasoning. 

 

Suggested Timeline:  5-6 weeks  
  
 

 

Funded by Title A-V Consolidated Grant 85



GUAM District Level Curriculum Map Grade 7 – MATH 
 Quarter 2 

Italic Information: Recursive standard – repeated in at least one other quarter 
BOLD information: Standards that should be emphasized 
 
Guam Department of Education 2013 

Big Idea 2, Quarter 2: 
Students will gather and analyze data, construct tables, graphs, and 
charts, and interpret data.  
 

Essential Question(s):   
How does the type of data influence the choice of graph? 
What are the essential elements needed to construct and organize data to 
draw meaningful conclusions? 

Standards: 
7.SP.1 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. 

7.SP.2 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.  

7.SP.3 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.  

7.SP.4 Use measures of center and measures of variability for numerical data from random samples to draw informal comparative inferences 
about two populations. 

 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in solving 
them. 

2. Reason 
abstractly and 
quantitatively. 

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

4. Model with 
mathematics. 

5. Use appropriate 
tools strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
reasoning. 

 

Suggested Timeline:  3-4 weeks  
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GUAM District Level Curriculum Map Grade 7 – MATH 
 Quarter 3 

Italic Information: Recursive standard – repeated in at least one other quarter 
BOLD information: Standards that should be emphasized 
 
Guam Department of Education 2013 

Big Idea 1, Quarter 3: 
Students will simplify and solve expressions, single and multi-step 
equations, and inequalities.  
 

Essential Question(s):   
What are the similarities and differences between equations and inequalities? 
What do equations and inequalities represent? 
What are equations and inequalities? 

Standards: 
7.EE.1 Apply properties of operations as strategies to add, subtract, factor, and expand linear expressions with rational coefficients. 
7.EE.2 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.  
7.EE.4.a 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. 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.  

7.EE.4.b 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. 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.  

7.G.2 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. 

7.G.5 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. 

7.EE.3 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.  

 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in solving 
them. 

2. Reason 
abstractly and 
quantitatively. 

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

4. Model with 
mathematics. 

5. Use 
appropriate tools 
strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
reasoning. 

 

Suggested Timeline:  5-6 weeks  
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GUAM District Level Curriculum Map Grade 7 – MATH 
 Quarter 3 

Italic Information: Recursive standard – repeated in at least one other quarter 
BOLD information: Standards that should be emphasized 
 
Guam Department of Education 2013 

Big Idea 2, Quarter 3: 
Students will understand the concept of probability and predict the 
outcome of an event.  

Essential Question(s):   
How is the probability of an event determined and described? 
 

Standards: 
7.NS.1.a 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. a. Describe situations in which opposite quantities combine to make 0.  
7.NS.2.c Apply and extend previous understandings of multiplication and division and of fractions to multiply and divide rational numbers. c. Apply 

properties of operations as strategies to multiply and divide rational numbers. 
7.NS.3 Solve real-world and mathematical problems involving the four operations with rational numbers.  
7.SP.5 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. 

7.SP.6 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.  

7.SP.7.b 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. b. Develop a probability model (which may not be uniform) by 
observing frequencies in data generated from a chance process.  

 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in 
solving them. 

2. Reason 
abstractly and 
quantitatively. 

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

4. Model with 
mathematics. 

5. Use appropriate 
tools strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
reasoning. 

 

Suggested Timeline:  3-4 weeks  
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GUAM District Level Curriculum Map Grade 7 – MATH 
 Quarter 4 

Italic Information: Recursive standard – repeated in at least one other quarter 
BOLD information: Standards that should be emphasized 
 
Guam Department of Education 2013 

Big Idea 1, Quarter 4: 
Students will use tables, graphs, charts, and simulations to represent 
concepts of probability. 

Essential Question(s):   
What representations can be utilized to present the probability of an 
outcome?          

Standards: 
7.NS.3 Solve real-world and mathematical problems involving the four operations with rational numbers.  
7.SP.7.a 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. a. Develop a uniform probability model by assigning equal probability 
to all outcomes, and use the model to determine probabilities of events.  

7.SP.8.a Find probabilities of compound events using organized lists, tables, tree diagrams, and simulation. a. 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. 

7.SP.8.b Find probabilities of compound events using organized lists, tables, tree diagrams, and simulation. b. Represent sample spaces for 
compound events using methods such as organized lists, tables and tree diagrams.  

7.SP.8.c Find probabilities of compound events using organized lists, tables, tree diagrams, and simulation. c. Design and use a simulation to 
generate frequencies for compound events.  

 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in solving 
them. 

2. Reason 
abstractly and 
quantitatively. 

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

4. Model with 
mathematics. 

5. Use appropriate 
tools strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
reasoning. 

 

Suggested Timeline:  4-5 weeks  
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GUAM District Level Curriculum Map Grade 7 – MATH 
 Quarter 4 

Italic Information: Recursive standard – repeated in at least one other quarter 
BOLD information: Standards that should be emphasized 
 
Guam Department of Education 2013 

Big Idea 2, Quarter 4: 
Students will develop geometric thinking and spatial reasoning 
involving basic two- and three-dimensional figures.  

Essential Question(s):   
In what ways can we measure and represent the characteristics of two- and 
three-dimensional figures?  

Standards: 
7.NS.3 Solve real-world and mathematical problems involving the four operations with rational numbers.  
7.G.3 Describe the two-dimensional figures that result from slicing three-dimensional figures, as in plane sections of right rectangular prisms 

and right rectangular pyramids. 
7.G.4 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. 
7.G.6 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. 
 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in solving 
them. 

2. Reason 
abstractly and 
quantitatively. 

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

4. Model with 
mathematics. 

5. Use 
appropriate tools 
strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
reasoning. 

 

Suggested Timeline:  4-5 weeks  
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                              GUAM District Level Curriculum Guide Grade 7 – MATH 
 Quarter 1 

Italic Information: Recursive standard – repeated in at least one other quarter 
BOLD information: Standards that should be emphasized 
 
Guam Department of Education 2013 

Big Idea 1, Quarter 1: 
Students will grasp the concept of adding and subtracting rational 
numbers, including integers. 

 

Essential Question(s):  
How is the process of adding and subtracting decimals similar to that of 
adding and subtracting fractions and integers? 
What model would you use to represent adding and subtracting rational 
numbers and integers? 

Standards: 
7.NS.1.a 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. a. Describe situations in which opposite quantities combine to make 0.  
7.NS.1.b 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. b. 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. 

7.NS.1.c 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. c. 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. 

7.NS.1.d 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. d. Apply properties of operations as strategies to add and subtract rational 
numbers. 

7.EE.3 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.  

 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in solving 
them. 

2. Reason 
abstractly and 
quantitatively. 

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

4. Model with 
mathematics. 

5. Use appropriate 
tools strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
reasoning. 

 

Elements of the Standard(s) – What’s the meaning? 
In this Big Idea, students build on their previous work with rational numbers and integer operations as they explore concepts of addition and 
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subtraction. Students apply their understanding of absolute value, opposites, and properties of operations to rational numbers, with an emphasis on 
application in real-world situations. 
 
Students explore the relationship between numbers, focusing on opposites and real-world situations involving opposites. Students also examine 
distance between rational numbers on both horizontal and vertical number lines, and apply the properties they have used previously with whole 
numbers and fractions to add and subtract rational numbers. 
 
In addition, students will solve problems involving rational numbers—and also numbers in a variety of formats—and evaluate the reasonableness of 
their solutions using strategies such as estimation. 
 
Key Vocabulary 
integer, positive number, negative number, 
opposite, absolute value 
 

Links to Prior Learning 
Students have previously worked with 
positive rational numbers and worked 
extensively with properties of operations. 
 

Links to Future Learning 
Students will perform similar tasks as they explore the 
set of real numbers, including irrational numbers. 
 

Instructional Strategies (EL, SIOP, SPED, Marzano) 
Use a variety of tools to help students understand the relationships they are using here. 
Numbers line models will play a central role in the instruction for the Big Idea and should be 
used frequently as the instruction progresses. Encourage students (especially those who 
struggle with the concepts) to use a number line to help them as they explain their thinking and 
apply these concepts in real-world situations. 
 
Using both contextual and numerical problems, students should explore what happens when 
negatives and positives are combined.  
 
Number lines present a visual image for students to explore and record addition and 
subtraction results.  
 
Two-color counters or colored chips can be used as a physical and kinesthetic model for adding 
and subtracting integers. With one color designated to represent positives and a second color 
for negatives, addition/subtraction can be represented by placing the appropriate numbers of 

Mathematical Practices 
Make sense of problems and persevere in solving 
them: Students solve a variety of problems involving 
rational numbers, which can be frustrating and 
require above average perseverance (MP 1). 
 
Construct viable arguments and critique the reasoning 
of others: As students solve problems, they discuss 
their work with their peers and learn to ask 
constructive questions (MP 3). 
 
Model with mathematics: Students use a variety of 
tools as they model problems involving rational 
numbers (MP 4). 
 
Attend to precision: As students work with rational 
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chips for the addends and their signs on a board. Using the notion of opposites, the board is 
simplified by removing pairs of opposite colored chips. The answer is the total of the remaining 
chips with the sign representing the appropriate color. Repeated opportunities over time will 
allow students to compare the results of adding and subtracting pairs of numbers, leading to 
the generalization of the rules. There are many resources that use Algebra Tiles to add and 
subtract integers. Here are some others (Working with Algebra Tiles and Algebra Tiles). 
(Marzano: Nonlinguistic Representations) 
 
Provide students with a list of problems and their solutions. Have students sort problems into 
two categories and label the categories. For each category, have them sort the problems again 
into two new categories so that they now have four categories of problems. Again, have 
students explain the types of problems and solutions that are within each category. Have 
students create new problems that would be in each of the four categories. (Marzano: 
Identifying Similarities and Differences)  
 
Rational numbers and whole numbers should be used in computations and explorations. 
Students should be able to give contextual examples of integer operations, write and solve 
equations for real-world problems, and explain how the properties of operations apply. Real-
world situations could include: profit/loss, money, weight, sea level, debit/credit, football 
yardage, etc.  
 
Students use a variety of tools as they work with equivalent forms of numbers. A table is a 
simple tool that can help students see the relationship between equivalent numbers.  
 

numbers, they must work carefully and pay attention 
to the details (MP 6). 
 

Resources & Links to Technology: 
• Georgia Math Standards (Grade 7 Unit 1)  Lessons and tasks that support instruction and assessment 

 
Resources that will support 7th grade with every Big Idea 

• Kansas Flipbook  This is one state’s unwrapping of all the standards in Grade 7 mathematics. 
• National Science Digital Library  This site links to multiple resources for CCSS. You can search by domain and down to the standard level. 
• Illustrative Mathematics  This site was specifically designed to support the CCSS. You can find examples and illustrations for the meaning of 
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every standard with ease. 
• Grade 7 Mathematics CCSS Materials  This is Howard County Public Schools’ units designed for CCSS for Grade 7.   
• Georgia Standards - Units of Study  The state of Georgia has designed units of study for the entire year. If you click on the right side to open up 

5th grade, you will find instructional units with many excellent lessons as well as links to other Web sites and lessons.   
• National Library of Virtual Manipulatives  A collection of online manipulatives that can be used by teachers and students 

 
 

Big Idea 2, Quarter 1: 
Students will grasp the concept of multiplying and dividing rational 
numbers, including integers. 
 

Essential Question(s):   
How is the process of multiplying and dividing decimals similar to that of 
adding and subtracting fractions and integers? 
What model would you use to represent multiplying and dividing rational 
numbers and integers? 

Standards: 
7.NS.2.a Apply and extend previous understandings of multiplication and division and of fractions to multiply and divide rational numbers. 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. 

7.NS.2.b Apply and extend previous understandings of multiplication and division and of fractions to multiply and divide rational numbers. 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. 

7.NS.2.d Apply and extend previous understandings of multiplication and division and of fractions to multiply and divide rational numbers. 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. 

7.NS.3 Solve real-world and mathematical problems involving the four operations with rational numbers.  
 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in 

2. Reason 
abstractly and 
quantitatively. 

3. Construct viable 
arguments and 
critique the 

4. Model with 
mathematics. 

5. Use appropriate 
tools strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
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solving them. reasoning of others. reasoning. 
 

Elements of the Standard(s) – What’s the meaning? 
In this Big Idea, students continue their work with rational numbers, including integers, as they work with multiplication and division. Emphasis is given 
to the properties of operations as a means of understanding products of rational numbers. The distributive property is specifically mentioned as a tool 
to build understanding of multiplication of signed numbers. In both multiplication and division, students are expected to interpret their solutions within 
the context of a real-world situation. It is important to stress here that the negative sign also means “the opposite of.” When you combine this with the 
meaning of multiplication, students can make meaning of multiplying integers. As with addition and subtraction, models are important to use as well as 
the context of a problem.     
 
With division, it is important to note the emphasis on the fact the quotient of any two 
integers (with a non-zero divisor) is a rational number. This connection should be 
adequately developed, as it will provide a basis for continued study of the real number 
system and a key differentiator between the rational and irrational numbers. Division of 
integers should be taught as the inverse operation of multiplication so students make 
connections between the rules of integers with multiplication and division.   
 
Students then use this understanding to convert a rational number (the quotient of two 
integers) to a decimal number using long division. The outcome is that students will 
recognize that a rational number in decimal form either terminates (where the remainder 
is 0) or repeats, and they must complete the calculation until one of these outcomes is 
achieved. 
 
Finally, word problems that involve combinations of operations with integers should be 
practiced over time. The numbers should involve not only integers but also fractions and decimals.   
 
Key Vocabulary 
repeating decimal, terminating decimal 

Links to Prior Learning 
Students have worked with fractions and 
decimal numbers extensively and also worked 
with signed numbers prior to this Big Idea. 
They know the long division process. 
 

Links to Future Learning 
Students will expand their knowledge of these 
operations into the full set of real numbers, to include 
irrational numbers. 
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Instructional Strategies (EL, SIOP, SPED, Marzano) 
Using what students already know about positive and negative whole numbers and 
multiplication with its relationship to division, students should generalize rules for multiplying 
and dividing rational numbers. Multiply or divide the same as for positive numbers, then 
designate the sign according to the number of negative factors. Students should analyze and 
solve problems leading to the generalization of the rules for operations with integers. For 
example, beginning with known facts, students predict the answers for related facts, keeping in 
mind that the properties of operations apply. 
 
Using the language of “the opposite of” helps some students understand the multiplication of 
negatively signed numbers (–4 x –4 = 16, the opposite of 4 groups of –4). Discussion about a 
series of problems should address the patterns in the products, the role of the signs in the 
products and commutativity of multiplication. 
 
Have students use problems with their solutions to answer questions such as the following:   

• Is it always true that multiplying a negative factor by a positive factor results in a 
negative product?  

• Does a positive factor times a positive factor always result in a positive product?  
• What is the sign of the product of two negative factors?  
• When three factors are multiplied, how is the sign of the product determined?  
• How is the numerical value of the product of any two numbers found?  

 
For students who struggle with multiplication or division of rational numbers, it may be helpful 
to reinforce the basic concepts using visual models such as area models, number lines, or 
fraction bars. This could involve either whole numbers or fractions (or both), as students have 
used these models in earlier grades. For example, fraction bars could be used to support an 
understanding of division in this manner: 
 
Demonstrate this with the problem ¾ ÷ ¼. Begin with the model for ¾ and then establish the 
unit of ¼. Show that the unit of ¼ fits into ¾ exactly 3 times, so the quotient is 3. 
 

Mathematical Practices 
Make sense of problems and persevere in solving 
them: Students will spend significant time 
understanding problems involving division of rational 
numbers so that they can solve them (MP 1). 
 
Construct viable arguments and critique the reasoning 
of others: Students should be encouraged to provide 
thorough explanations of their work and question the 
reasoning of others (MP 3). 
 
Model with mathematics: Students use a variety of 
models to solve problems (MP 4). 
 
Attend to precision: Multiplication relationships with 
fractions require students to work carefully and 
systematically to find products and quotients (MP 6). 
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Bar model for ¾:     
 
Unit of ¼:    
 
3 units of ¼:     

 
It may be helpful to have students use a table or other graphic organizer to record examples of 
terminating and repeating decimal numbers and their fraction equivalents. Encourage students 
to look for patterns as they do so, and encourage them to discuss those patterns with a partner 
or group. (Marzano: Cues, Questions, and Advance Organizers) 
 
As students use models and organizers and solve real-world problems, encourage them to 
explain their solutions using correct vocabulary and complete sentences. Students should then 
have the opportunity to question their peers about their responses, providing opportunity to 
justify their work and extend their understanding. This explain-question-justify structure will be 
repeated frequently as students explore and solve problems in this Big Idea. 
 
Resources & Links to Technology 

• Georgia Math Standards (Grade 7 Unit 1)  Lessons and tasks that support instruction and assessment 
• Classroom Tasks  From the Mathematics Assessment Project 
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Big Idea 1, Quarter 2: 
Students will understand and apply the concept of proportional 
relationships. 

Essential Question(s):   
What methods can be used with ratios and proportions to find the 
relationship between quantities? 
How do you know if a problem involves proportions?  

Standards: 
7.RP.1 Compute unit rates associated with ratios of fractions, including ratios of lengths, areas, and other quantities measured in like or 

different units.  
7.RP.2.a Recognize and represent proportional relationships between quantities. a. 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. 

7.RP.2.b Recognize and represent proportional relationships between quantities. b. Identify the constant of proportionality (unit rate) in tables, 
graphs, equations, diagrams, and verbal descriptions of proportional relationships. 

7.RP.2.c Recognize and represent proportional relationships between quantities. c. Represent proportional relationships by equations.  
7.RP.2.d Recognize and represent proportional relationships between quantities. d. 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. 
7.RP.3 Use proportional relationships to solve multi-step ratio and percent problems. 
7.NS.3 Solve real-world and mathematical problems involving the four operations with rational numbers.  
7.G.1 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. 
 

 

 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in 
solving them. 

2. Reason 
abstractly and 
quantitatively. 

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

4. Model with 
mathematics. 

5. Use appropriate 
tools strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
reasoning. 

 

Elements of the Standard(s) – What’s the meaning? 
In this Big Idea, students begin to develop their understanding of proportional relationships as they continue to study rates and ratios. Students expand 
their understanding of ratios to include ratios involving fractional amounts. Students should apply their understanding of fraction multiplication and 
division to convert these kinds of ratios to unit rates and apply their understanding in situations involving measurement. 
 
Students use a variety of tools as they study proportionality, including tables, equations, graphs, verbal descriptions, and diagrams. There is less 
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emphasis placed on solving proportions than on identifying and analyzing proportional relationships. This involves testing for equivalent ratios, 
identifying the constant of proportionality, and interpreting graphs of proportional relationships with attention to a specific point on the graph and its 
meaning. In this lesson, it is important for students to be pushed in their thinking about what a representation of a proportional relationship looks like 
and what characteristics exist. For example, the graph would form a straight line, the same rule would apply to all ordered pairs that describe the 
relationship, and equivalent ratios would describe the situation. Specifically, students are expected to identify a unit of proportionality or unit rate from 
a table of values, a graph, an equation, a diagram, and verbal descriptions.   
 
Students solve multi-step problems involving ratios and proportions using these concepts and apply their understanding to real-world situations in the 
form of scale drawings. Simply solving proportions is not enough to meet the intent of the standards here, as students need to understand the 
underlying concepts of proportion and apply those concepts. Key applications include rate problems and percent problems including simple interest, tax, 
markups and markdowns, gratuities, commissions, fees, and percent increase or decrease.   
 
Key Vocabulary 
proportion, proportional relationship, 
constant of proportionality, scale, scale 
drawing, unit rate, rate of proportionality 

Links to Prior Learning 
Students have worked with ratios and rates in 
previous grades and know how to calculate a 
unit rate. They are also familiar with solving 
basic equations from their work in grade 6. 
 

Links to Future Learning 
Students will continue to explore proportionality as it 
relates to linear equations. 
 

Instructional Strategies (EL, SIOP, SPED, Marzano) 
Provide applications that focus on solving unit-rate problems with more sophisticated numbers: 
fractions per fractions.  
 
Develop understanding of proportional relationships through the analysis of graphs, tables, 
equations, and diagrams. Ratio tables serve a valuable purpose in the solution of proportional 
problems. 
 
Connect the representation of a proportional relationship to what it looks like and what the 
characteristics are: a straight line through the origin on a graph, a “rule” that applies for all 
ordered pairs, an equivalent ratio, or an expression that describes the situation, etc. This is not 
the time for students to learn to cross-multiply to solve problems.  
 

Mathematical Practices 
Make sense of problems and persevere in solving 
them: Students explore proportions and use ratio 
concepts to solve proportion problems (MP 1). 
 
Construct viable arguments and critique the reasoning 
of others: Students have ample opportunity in this Big 
Idea to explain, question, and justify (MP 3). 
 
Model with mathematics: Students use tables, graphs, 
and equations to model ratio problems and explore 
proportional relationships (MP 4). 
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Use percents to follow the thinking involved with rates and proportions. Solutions to problems 
can be found by using the same strategies for solving rates, such as looking for equivalent ratios 
or based upon understandings of decimals. Previously, percents have focused on “out of 100”; 
now percents above 100 are encountered.  
 
Provide opportunities to solve problems based within contexts that are relevant to seventh 
graders, including researching newspaper ads and constructing their own question(s), keeping a 
log of prices (particularly sales), and determining savings by purchasing items on sale. Time 
students as they walk a lap on the track and figure their rates, creating open-ended problem 
scenarios with and without numbers to give students the opportunity to demonstrate mastery.  
 
The use of multiple representations is a common theme in this Big Idea. Students will use 
tables, equations, and graphs to understand and recognize proportionality. The use of multiple 
models allows them to better understand proportions and how they apply to everyday 
situations. A table, like the one below, is a good starting point for students. (Marzano: 
Nonlinguistic Representation) 
 

A 2 4 6 8 10 12 
B 3 6 9 12 15 18 

 
If students are struggling to find equivalent ratios or recognize the constant of proportionality, 
have them use counters to model the ratios and make equal groups. For example, the ratios 
2/3 and 4/6 could be modeled in this way: 
 

Look for and make use of structure: As students work 
with tables and graphs, they begin to recognize the 
structure of proportional relationships (MP 7). 
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As students work with scale, provide models that are familiar to them. This could include maps 
of the local area, or having students create a scale drawing of their house, room, or classroom. 
These models make the concept more real to students and promote a rich conceptual 
understanding. Reading scales on maps and determining the actual distance (length) is an 
appropriate contextual situation.  
 
As an introduction to scale drawings in geometry, students should be given the opportunity to 
explore scale factor as the number of times you multiply the measure of one object to obtain 
the measure of a similar object. It is important that students first experience this concept 
concretely progressing to abstract contextual situations. Pattern blocks (not the hexagon) 
provide a convenient means of developing the foundation of scale. Choosing one of the pattern 
blocks as an original shape, students can then create the next-size shape using only those 
same-shaped blocks. Questions about the relationship of the original block to the created 
shape should be asked and recorded. 
 
Resources & Links to Technology 

• LearnZillion Video on Unit Rate with a Tape Diagram  This lesson teaches students how to use a tape diagram to solve a rate problem. 
• LearnZillion Video on Using a Graph to find Constant of Proportionality  This video lesson looks at how a graph can be used to understand a unit 

of proportionality.   
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Big Idea 2, Quarter 2: 
Students will gather and analyze data, construct tables, graphs, and 
charts, and interpret data.  
 

Essential Question(s):   
How does the type of data influence the choice of graph? 
What are the essential elements needed to construct and organize data to 
draw meaningful conclusions? 

Standards: 
7.SP.1 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. 

7.SP.2 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.  

7.SP.3 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.  

7.SP.4 Use measures of center and measures of variability for numerical data from random samples to draw informal comparative inferences 
about two populations. 

 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in solving 
them. 

2. Reason 
abstractly and 
quantitatively. 

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

4. Model with 
mathematics. 

5. Use appropriate 
tools strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
reasoning. 

 

Elements of the Standard(s) – What’s the meaning? 
In this Big Idea, students develop their understanding of statistics. They explore sampling as method of understanding a population, and recognize that a 
random sample gives the best representation of the population. Students also use a random sample to draw inferences about the population in general, 
and generate and compare multiple samples of the same population to analyze variation in the predictions. One key element of a representative sample 
is understanding that a random sampling guarantees that each element of the population has an equal opportunity to be selected in the sample. 
Specifically, a random sample must be used in conjunction with the population to get accuracy. Multiple samples are often needed to draw inferences 
about a population.   
 
Students also explore data distributions visually and numerically. The distributions should have the same shape, and students must measure the 
difference between the centers (as measured by mean, median, or mode) and describe the difference in terms of the numerical variation. This is a 
challenging activity for most students, so adequate time and scaffolding the instruction will be critical. 
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Students will also use numerical measures of central tendency and variability to compare two populations. This comparison will involve a random 
sample from each population. 
 
Key Vocabulary 
population, sample, random sample, data 
distribution, center, variability 
 

Links to Prior Learning 
Students previously explored statistics 
informally by looking at statistical questions 
and real-world connections. They calculated 
measures of central tendency and variability. 
 

Links to Future Learning 
Students will continue to study statistics using more 
formal methods of analysis, particularly with data 
distributions. 
 

Instructional Strategies (EL, SIOP, SPED, Marzano) 
Use graphic organizers or other tools to help students learn the vocabulary in this Big Idea. Take 
the time to introduce the words at the beginning of the Big Idea, and then reinforce their use 
during the course of instruction. 
 
As an introduction to random sampling, create samples by calling students to the front of the 
room. Use samples that are not random (all boys, all girls, etc.) and a truly random sample. 
Have students discuss each sample and whether or not it is truly random. 
 
Providing opportunities for students to use real-life situations from science and social studies 
shows the purpose for using random sampling to make inferences about a population.  
 
Make available to students the tools needed to develop the skills and understandings required 
to produce a representative sample of the general population. Have students compare the 
random sample to the population, asking questions like “Are all the elements of the entire 
population represented in the sample?” and “Are the elements represented proportionally?” 
Students can then continue the process of analysis by determining the measures of center and 
variability to make inferences about the general population based on the analysis.  
 
Provide students with random samples from a population, including the statistical measures. 
Ask students guiding questions to help them make inferences from the sample.  

Mathematical Practices 
Construct viable arguments and critique the reasoning 
of others: Students will have ample opportunity to 
explain their work and ask questions of their peers as 
they work with data distributions (MP 3). 
 
Model with mathematics: Students use a variety of 
tools to model real-world problems (MP 4). 
 
Look for and express regularity in repeated reasoning: 
As students work with data distributions, they will 
begin to see patterns emerge in the analysis process 
(MP 8). 
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For students who struggle with finding the measures of center, use visual models to help 
students better understand the measures of central tendency. Using snap cubes or a similar 
product, build models of the data. The cubes can be used as a tool to find the median (counting 
in from each end), the mode (the tallest stack(s)), and the mean (by leveling the stacks of cubes 
so they are all the same height). These concrete models translate easily to informal drawings 
and help students develop a solid understanding of the concepts. 
 
As students analyze data distributions, it might be helpful to demonstrate using two overhead 
transparencies (or the technological equivalent) that will allow one distribution to be shifted so 
that the centers align and students can easily see the distance between the centers. 
 
Resources & Links to Technology 

• Federal Statistics  A database of statistics from over 100 federal sources 
• Georgia Math Standards (Grade 7 Unit 4)  Lessons and tasks to support instruction 
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Big Idea 1, Quarter 3: 
Students will simplify and solve expressions, single and multi-step 
equations, and inequalities.  
 

Essential Question(s):   
What are the similarities and differences between equations and inequalities? 
What do equations and inequalities represent? 
What are equations and inequalities? 

Standards: 
7.EE.1 Apply properties of operations as strategies to add, subtract, factor, and expand linear expressions with rational coefficients. 
7.EE.2 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.  
7.EE.4.a 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. 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.  

7.EE.4.b 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. 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.  

7.G.2 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. 

7.G.5 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. 

7.EE.3 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.  

 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in solving 
them. 

2. Reason 
abstractly and 
quantitatively. 

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

4. Model with 
mathematics. 

5. Use 
appropriate tools 
strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
reasoning. 

 

Elements of the Standard(s) – What’s the meaning? 
In this Big Idea, students apply their understanding of proportions and rational numbers to expressions, equations, and inequalities. They work with 
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expressions involving rational number coefficients, applying the four operations and factoring to create new, equivalent expressions. They also compare 
the different forms of an expression to find new insights into the problem situation that it represents. For example, students should generate equivalent 
expressions or find ways to write expressions that represent the same values. Instruction should include problems where students are substituting in 
values for variables so that two expressions are equivalent. Other methods of showing or creating equivalent expressions should include the use of the 
properties. These include the commutative, associative, identity, additive inverse, multiplicative inverse, and zero property for multiplication. 
Expressions should include rational numbers including positive and negative fractions and decimals.   
 
Students write and solve more complex equations with rational number coefficients and constants (of the form px + q = r and p(x + q) = r) related to real-
world problems both algebraically and arithmetically, and compare the solution methods based on the operations used. They should be solving multi-
step equations using variables to represent quantities that provide the context for students to practice using all forms of rational numbers. It is expected 
that students show the steps to their work, explain their thinking using correct terminology. This is a fluency standard, which means the expectation is 
that students solve this level of problem using efficient and accurate strategies. They also work with the related inequalities, graphing solutions on a 
number line and interpreting the solution within the context of the problem. This means that students must understand that problems can have more 
than one solution. 
 
Students apply their understanding of equations to geometry as they write and solve equations for a missing angle in a two-dimensional figure. This 
activity requires students to apply their understanding of angle pairs to find measures of other angles before writing the equation to find the unknown.  
In particular, students are expected to learn about special angle relationships and solve problems using these relationships. This includes supplementary, 
complementary, vertical, and adjacent angles.   
 
In addition, students will work with triangles and apply their understanding of inequalities to identify when three given side lengths or angle measures 
form one triangle, more than one triangle, or no triangle. 
 
Students use their collective understanding of these concepts to solve real-world problems involving numbers in any form, converting between forms as 
appropriate, and checking their solutions for reasonableness using strategies such as rounding and estimation. 
 
Key Vocabulary 
algebraic expression, numerical expression, 
equation, constant, variable, solution, 
triangle, angle 
 

Links to Prior Learning 
Students have previously written and solved 
basic equations and inequalities. They have 
worked with angle pairs and found missing 
angles using those concepts. 

Links to Future Learning 
Students will continue to work with equations and 
inequalities, writing and solving more complex forms 
of equations and will apply their understanding to 
nonlinear equations. 
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Instructional Strategies (EL, SIOP, SPED, Marzano) 
Have students build on their understanding of order of operations and use the properties of 
operations to rewrite equivalent numerical expressions.  
 
Provide opportunities to build upon this experience of writing expressions using variables to 
represent situations, and use the properties of operations to generate equivalent expressions.  
These expressions may look different and use different numbers, but the values of the 
expressions are the same.  
 
Provide opportunities for students to experience expressions for amounts of increase and 
decrease. For example, here are two expressions that represent a 10% decrease: b – 0.10b = 
1.00b – 0.10b, which equals 0.90b or 90% of the amount.  
 
Reinforce the key terms students should be looking for (greater, more, less, product, quantity, 
etc.) as they are solving problems. Have students identify these key words in each problem, 
highlighting or underlining the terms to help them put together their equation. For students 
who need a more kinesthetic approach, have them write the words on index cards, along with 
the numbers, and arrange them into an equation. (Marzano: Nonlinguistic Representations) 
 
Use notecards or other methods to help students identify what operation should be completed 
first in a multi-step problem.   
 
Students who struggle with solving equations involving rational numbers may benefit from 
strategies to eliminate fractions or decimals from the equation.  
 
Students should also be encouraged to check their answers. This checking can include two 
levels: a quick check for reasonableness, and (if necessary based on the first check) a second 
check to ensure the answer is correct. For example, if a student solved an equation and found 
the solution to be 4/21, he or she could do a quick check to see if the solution is reasonable. If 
this check yielded 1/5 (about 4/21), then a further check may not be necessary. If a second 
check is necessary, students will check their answer by substituting the solution into the 

Mathematical Practices 
Model with mathematics (MP 4). 
 
Use appropriate tools strategically (MP 5). 
 
Look for and express regularity in repeated reasoning 
(MP 8). 
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original (unmodified) equation to verify accuracy. 
 
To assist students’ assessment of the reasonableness of answers, especially problem situations 
involving fractional or decimal numbers, use whole-number approximations for the 
computation and then compare to the actual computation.  
 
As students work with inequalities, they may need some support interpreting their results. One 
way to do this as a class is to have students stand on a number line drawn or taped to the floor 
and discuss what the values in the solution set represent. 
 
So that students understand the patterns of solving equations and solving inequalities, have 
students create a chart to compare and contrast these two situations. Be sure that students not 
only address how the problems look but the process of finding a solution as well as the 
interpretation of the solution. (Marzano: Identifying Similarities and Differences)  
 
Use Algebra Tiles and other representations to assist students to understand the process for 
solving an equation.   
 
Be sure that students are solving a variety of word problems, and help students connect 
arithmetic as a way to generalize a solution. Here are some examples:  
• Amie had $26 to spend on school supplies. After buying 10 pens, she had $14.30 left. How 

much did each pen cost? 
• The sum of three consecutive even numbers is 48. What is the smallest of these numbers? 
• Florencia has at most $60 to spend on clothes. She wants to buy a pair of jeans for $22 and 

spend the rest on T-shirts. Each T-shirt costs $8. Write an inequality for the number of T-
shirts she can purchase. 

• The youth group is going on a trip to the state fair. The trip costs $52. Included in that price 
is $11 for a concert ticket and the cost of 2 passes, one for the rides and one for the game 
booths. Each of the passes cost the same price. Write an equation representing the cost of 
the trip and determine the price of one pass. 

• Jamie and Ted both get paid an equal hourly wage of $9 per hour. This week, Ted made an 
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additional $27 in overtime. Write an expression that represents the weekly wages of both if 
J = the number of hours that Jamie worked this week and T = the number of hours Ted 
worked this week. Can you write the expression in another way? 

• Steven has $25. He spent $10.81, including tax, to buy a new DVD. He needs to set aside 
$10.00 to pay for his lunch next week. If peanuts cost $0.38 per package including tax, what 
is the maximum number of packages that Steven can buy? Write an equation or inequality 
to model the situation. Explain how you determined whether to write an equation or 
inequality and the properties of the real number system that you used to find a solution. 

 
When working with triangles and side lengths, it may be helpful to use straws, sticks, or similar 
manipulatives to help students create triangles with the given side lengths. This will help them 
see when a triangle works and when it doesn’t. Students should use this foundation as they 
begin to use tools to construct triangles. A similar exercise can be done for given angles.  
 
Explorations should involve giving students: three side measures, three angle measures, two 
side measures and an included angle measure, and two angles and an included side measure to 
determine if a unique triangle, no triangle, or an infinite set of triangles results. Through 
discussion of their exploration results, students should conclude that triangles cannot be 
formed by any three arbitrary side or angle measures. They may realize that for a triangle to 
result, the sum of any two side lengths must be greater than the third side length, or the sum of 
the three angles must equal 180 degrees. Students should be able to transfer from these 
explorations to reviewing measures of three side lengths or three angle measures and 
determining if they are from a triangle, justifying their conclusions with both sketches and 
reasoning.  
 
Prior to using special angle relationships to solve problems, be sure students explore these 
relationships by measuring and finding patterns. This includes identifying complementary 
angles within several different diagrams and measuring them to see that the sum is always 90 
degrees.  
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Resources & Links to Technology 
• GeoGebra  Free interactive geometry software that allows students to explore shapes dynamically 
• Kansas DOE Flipbook Grade 7  Additional examples and analysis to support instruction 

 
 

Big Idea 2, Quarter 3: 
Students will understand the concept of probability and predict the 
outcome of an event.  

Essential Question(s):   
How is the probability of an event determined and described? 
 

Standards: 
7.NS.1.a 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. a. Describe situations in which opposite quantities combine to make 0.  
7.NS.2.c Apply and extend previous understandings of multiplication and division and of fractions to multiply and divide rational numbers. c. Apply 

properties of operations as strategies to multiply and divide rational numbers. 
7.NS.3 Solve real-world and mathematical problems involving the four operations with rational numbers.  
7.SP.5 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. 

7.SP.6 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.  

7.SP.7.b 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. b. Develop a probability model (which may not be uniform) by 
observing frequencies in data generated from a chance process.  

 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in 
solving them. 

2. Reason 
abstractly and 
quantitatively. 

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

4. Model with 
mathematics. 

5. Use appropriate 
tools strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
reasoning. 

 

Elements of the Standard(s) – What’s the meaning? 
In this Big Idea, students move from statistics to probability, applying their understanding of rational number concepts to real-world probability 
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situations. Students are building a basic understanding of probability. Some of the concepts that should be stressed in this unit include the following: 
• Probability is a measure of how likely an event is to occur. It is always a value between 0 and 1. An event that has a probability close to zero is 

not likely to occur. Events that have probabilities close to 1 are highly likely to occur.   
• Probabilities are expressed as fraction values, decimal values, and percentages.  
• Data is collected on the relative frequency of an event to help determine or approximate the probability of an event. The relative frequency is 

the observed number of successful events for a finite sample of trials. This data could be collected in a variety of ways but often is done through 
simulations that are repeated or where data is pooled together from other groups. 

• Using simulations produces experimental probability values. The more simulations that occur, the closer the experimental data is to the 
theoretical data.   

• Organized lists, tables, and tree diagrams should be used to expand the knowledge and understanding of simple probability into compound 
events.   

• Students should make predictions about outcomes based on theoretical outcomes and compare the values to outcomes from experimental 
outcomes. Experiments should include but not be limited to pulling items from a bag, number cubes, coin toss, colored chips, geometric models.   

 
Key Vocabulary 
probability, experiment, experimental 
probability, event, outcome, chance process, 
relative frequency, probability model 
 

Links to Prior Learning 
Students have worked extensively with 
rational numbers at this point. 
 

Links to Future Learning 
Students will continue to study probability as they 
move to theoretical probabilities, and study 
independent events, dependent events, and 
compound probabilities. 
 

Instructional Strategies (EL, SIOP, SPED, Marzano) 
Provide students with situations that have a clearly defined probability of never happening as 
zero, always happening as 1, or equally likely to happen as to not happen as 1/2. Then advance 
to situations in which the probability is somewhere between any two of these benchmark 
values. This builds to the concept of expressing the probability as a number between 0 and 1. 
Use this to build the understanding that the closer the probability is to 0, the more likely it will 
not happen, and the closer to 1, the more likely it will happen.  
 
Students often struggle when converting forms of probability from fractions to percents and 
vice versa. To help students with the discussion of probability, don’t allow the symbol 
manipulation/conversions to detract from the conversations. By having students use 

Mathematical Practices 
Make sense of problems and persevere in solving 
them: Students explore real-world problems as they 
work with experimental probability (MP 1). 
 
Reason abstractly and quantitatively: Students need 
to understand that probabilities may not always be 
equal and reason accurately using that knowledge 
(MP 2). 
 
Construct viable arguments and critique the reasoning 
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technology such as a graphing calculator or computer software to simulate a situation and 
graph the results, the focus is on the interpretation of the data.  
 
The very nature of the content in this Big Idea lends itself to many hands-on and group 
activities, such as work with number cubes, cards, counters, coins, etc. As students work with 
experimental probability, have them use tables and graphs to record the results of their 
experiments. (Marzano: Cooperative Learning)  
 
Student work that is done in smaller groups can be combined into a class set of data, which 
lends itself to some discussion about how the relative frequencies and probability model 
change as the number of experiments increases. 
 
As you begin using organized lists or trees for a situation, start with simpler situations that have 
fewer elements enabled before moving into more complex lists and tree diagrams. Ask guiding 
questions to help students create methods for creating organized lists and trees for situations 
with more elements. 
 
To help students calculate a theoretical model, support students in creating a table to keep 
track of the model. Begin with situations that are about equal outcomes and progress into 
models that contain unequal outcomes. For example, rolling a dice is about equal outcomes 
since each number 1–6 appears on one and only one side of the dice. The chance of rolling any 
one number is the same. If you put the letters for MICHELLE into a bag, there is a greater 
chance of pulling out an “L” or an “E” than the other letters. This is an example of an unequal 
outcome.   
 
The use of online models for probability simulations can help students generate a large amount 
of data very quickly, especially if some chance tools are unavailable in the classroom. This helps 
to build understanding of how frequencies are related to probability models. 
 

of others: As students work in groups to generate and 
analyze experimental data, they have many 
opportunities to explain their thinking and question 
the thinking of others (MP 3). 
 
Look for and make use of structure: Students see the 
structure of the data change as the number of 
experiments increases and use this structure to 
construct a probability model (MP 7). 
 

Resources & Links to Technology 
• Georgia Math Standards (Grade 7 Unit 6)  Lessons and tasks to support instruction and assessment 
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• Marble Mania  http://www.sciencenetlinks.com/interactives/marble/marblemania.html  
• Random Drawing Tool  http://illuminations.nctm.org/activitydetail.aspx?id=67  
• Additional simulators are available for tablet devices by searching in the respective app stores. 
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Big Idea 1, Quarter 4: 
Students will use tables, graphs, charts, and simulations to represent 
concepts of probability. 

Essential Question(s):   
What representations can be utilized to present the probability of an 
outcome?          

Standards: 
7.NS.3 Solve real-world and mathematical problems involving the four operations with rational numbers.  
7.SP.7.a 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. a. Develop a uniform probability model by assigning equal probability 
to all outcomes, and use the model to determine probabilities of events.  

7.SP.8.a Find probabilities of compound events using organized lists, tables, tree diagrams, and simulation. a. 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. 

7.SP.8.b Find probabilities of compound events using organized lists, tables, tree diagrams, and simulation. b. Represent sample spaces for 
compound events using methods such as organized lists, tables and tree diagrams.  

7.SP.8.c Find probabilities of compound events using organized lists, tables, tree diagrams, and simulation. c. Design and use a simulation to 
generate frequencies for compound events.  

 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in solving 
them. 

2. Reason 
abstractly and 
quantitatively. 

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

4. Model with 
mathematics. 

5. Use appropriate 
tools strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
reasoning. 

 

Elements of the Standard(s) – What’s the meaning? 
In this Big Idea, students continue to study probability as they look at theoretical probabilities and compound events. 
 
Students will develop a uniform probability model using theoretical probabilities for all outcomes. It is important to emphasize for students the 
difference between this process and the experimental process they used in the previous Big Idea, and you may want to discuss that experimental 
probabilities will approach the theoretical probabilities when the number of observations is large enough. 
 
Students apply their probability models to solve problems involving compound probabilities. They develop an understanding of this concept as they 
create models to show the sample space, including lists, tables, and tree diagrams. It is important that students see all three of these tools and that 
instruction not be limited to only one model. With the model in place, students can find the probability of a compound event using the sample space, 
drawing similarities used to the process used to find simple probabilities. 
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Having developed a foundational understanding of compound events using theoretical probabilities, students then design and carry out experiments to 
find compound probabilities. These could include rolling a die and flipping a coin or other independent events. Some examples include: 

• Students conduct a bag pull experiment. A bag contains 5 marbles. There is one red marble, two blue marbles, and two purple marbles. Students 
will draw one marble without replacement and then draw another. What is the sample space for this situation? Explain how you determined the 
sample space and how you will use it to find the probability of drawing one blue marble followed by another blue marble. 

• Show all possible arrangements of the letters in the word FRED using a tree diagram. If each of the letters is on a tile and drawn at random, what 
is the probability that you will draw the letters F-R-E-D in that order? What is the probability that your “word” will have an F as the first letter? 

 
Key Vocabulary 
theoretical probability, sample space, 
compound events 
 

Links to Prior Learning 
In the previous Big Idea, students learned 
about experimental probability. They have 
also worked extensively with rational 
numbers. 
 

Links to Future Learning 
Students will continue to study probability, including 
probabilities of dependent events and more complex 
probability models. 
 

Instructional Strategies (EL, SIOP, SPED, Marzano) 
Use a variety of graphic organizers to help students differentiate between theoretical and 
experimental probability because this understanding is important as they move forward. A 2-
circle Venn diagram is a useful tool for this comparison, as there are some characteristics that 
overlap (such as the definition of probability). 
 
Provide students with experiences that require the use of these graphic organizers to 
determine the theoretical probabilities. Have them practice making the connections between 
the process of creating lists, tree diagrams, etc. and the interpretation of those models. This 
can be used for compound events. Encourage students to represent the sample space more 
than one way (for example, using a tree diagram and a list) as a means of checking for errors. 
(Marzano: Cues, Questions, and Advance Organizers) 
 
Students should begin to expand the knowledge and understanding of the probability of simple 
events, to find the probabilities of compound events by creating organized lists, tables, and tree 
diagrams. This helps students create a visual representation of the data; i.e., a sample space of 

Mathematical Practices 
Construct viable arguments and critique the reasoning 
of others: As students use the explain-question-justify 
model, they are building understanding in this area 
(MP 3). 
 
Model with mathematics: Students use tables and 
diagrams to model real-world problems and find 
solutions (MP 4). 
 
Look for and express regularity in repeated reasoning: 
As students develop probability models based on 
theoretical probability, they look for patterns in the 
outcomes to help develop the model (MP 8). 
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the compound event.  
 
Provide opportunities for students to match situations and sample spaces. Assist students in 
visualizing the sample spaces for situations.  
 
Provide dice, cards, coins, etc., to all students should they want to use them in creating the 
sample space, but be clear about whether or not they are conducting an experiment. 
 
Encourage classroom discussion and have students use the explain-question-justify model 
frequently as they work through the problems in this Big Idea. 
 
Resources & Links to Technology 

• Mathematics Assessment Project   Formative tasks and lessons that support instruction. 
• Additional simulators are available for tablet devices by searching in the respective app stores. 

 
 

Big Idea 2, Quarter 4: 
Students will develop geometric thinking and spatial reasoning 
involving basic two- and three-dimensional figures.  

Essential Question(s):   
In what ways can we measure and represent the characteristics of two- and 
three-dimensional figures?  

Standards: 
7.NS.3 Solve real-world and mathematical problems involving the four operations with rational numbers.  
7.G.3 Describe the two-dimensional figures that result from slicing three-dimensional figures, as in plane sections of right rectangular prisms 

and right rectangular pyramids. 
7.G.4 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. 
7.G.6 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. 
 
Mathematical Practices:   

1. Make sense of 2. Reason 3. Construct viable 4. Model with 5. Use 6. Attend to 7. Look for and 8. Look for and 
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problems and 
persevere in solving 
them. 

abstractly and 
quantitatively. 

arguments and 
critique the 
reasoning of others. 

mathematics. appropriate tools 
strategically. 

precision. make use of 
structure. 

express regularity 
in repeated 
reasoning. 

 

Elements of the Standard(s) – What’s the meaning? 
In this Big Idea, students shift their focus to geometry as they look at the relationship between two- and three-dimensional figures, circles, and 
compound figures. 
 
Students explore the result of slicing a solid figure to create a two-dimensional figure and describe the resulting figure. Cuts should occur parallel to the 
base as well as perpendicular and at angles. This is a critical piece of visualizing geometric figures beyond what is seen on the “outside” of a three-
dimensional shape.    
 
Students also begin to work with circles, a previously untouched topic in geometry. It is important to develop the relationships between radius, 
diameter, circumference, pi, and area. For example, students should take measurements of radius and diameter of multiple circles to develop the 
concept that a diameter is double the length of a radius. Likewise, students need to explore using multiple different-sized circles, the relationship 
between the radius, and the distance around the circle. They need to know and apply the formulas for area and circumference, and should be able to 
give an informal statement of how area and circumference are related. This statement can be supported by one of several visual models. 
 
Finally, students will extend their knowledge of compound figures to solve problems involving the area, volume, and surface area of such figures. Note 
that the figures should be restricted as follows: 

• Two-dimensional figures composed of triangles, quadrilaterals, and polygons 
• Three-dimensional figures composed of cubes and right prisms 

 
Key Vocabulary 
circumference, circle, area, diameter, radius, 
parallel, perpendicular 
 

Links to Prior Learning 
Students have worked with area, volume, and 
surface area in previous grades and know the 
formulas for the figures above. They have 
NOT worked with cylinders, cones, or 
pyramids. 
 

Links to Future Learning 
Students will continue to work with two- and three-
dimensional figures as they extend their 
understanding of surface area and volume to include 
cylinders, cones, and pyramids and composite shapes 
involving these solids. 
 

Instructional Strategies (EL, SIOP, SPED, Marzano) 
The use of hands-on geometric solids can help students visualize the result of cutting the solid. 

Mathematical Practices 
Model with mathematics: Students use a variety of 
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Encourage students to draw the results of these cuts using grid, dot, or isometric dot paper. 
 
Have students describe the resulting face shape from cuts made parallel and perpendicular to 
the bases of right rectangular prisms and pyramids. Cuts made parallel will take the shape of 
the base; cuts made perpendicular will take the shape of the lateral (side) face. Cuts made at an 
angle through the right rectangular prism will produce a parallelogram. 
 
One activity that can help students visualize the cross sections is Cross Sections with Play-Doh – 
a hands-on exploration with the use of Play-Doh. 
 
Knowing that a circle is created by connecting all the points equidistant from a point (center) is 
essential to understanding the relationships between radius, diameter, circumference, pi, and 
area. Students can observe this by folding a paper plate several times, finding the center at the 
intersection, then measuring the lengths between the center and several points on the circle, 
the radius. Measuring the folds through the center, or diameter, leads to the realization that a 
diameter is two times a radius.  
 
Lay string or yarn around the circle and compare to a strip of paper that is the length of a 
diameter. This is an adequate estimate of the circumference.  
 
Use of visual models will be critical to address the “informal” part of the standards. One 
common model looks like this: 
 

hands-on models as they explore the concepts and 
problems in this Big Idea (MP 4). 
 
Use appropriate tools strategically: Students use 
solids, protractors, rulers, and other tools as they 
explore and build an understanding of the formulas 
(MP 5). 
 
Attend to precision: It is important that students are 
aware of the shapes they are creating and work 
precisely within those shapes (MP 6). 
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This can be physically modeled by cutting up a paper plate into 16 pieces along diameters and 
reshaping the pieces into a parallelogram. In figuring area of a circle, the squaring of the radius 
can also be explained by showing a circle inside a square. Again, the formula is derived and 
then learned. After explorations, students should then solve problems, set in relevant contexts, 
using the formulas for area and circumference.  
 
Resources & Links to Technology 

• Cross Section Resource  Links to videos for students to explore 
• Cross Section Practice  This will give students a chance to practice identifying cross sections. 
• Isometric Dot Paper  From NCTM Illuminations 
• GeoGebra Free interactive geometry software that allows students to explore shapes dynamically 
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Content:  Math Grade/Course: 7  Timeline:  50 minutes    
Standard(s): 

7.NS.1.d 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: d. Apply properties of operations as strategies to add and subtract rational numbers. 

 
Mathematical Practices:  1 Make sense of problems and persevere in solving them. 
Lesson Overview: 
In this lesson, students apply the properties of 
operations to help build understanding of the 
concept of adding and subtracting rational 
numbers. 
 

Lesson Objective(s): 
In this lesson, students will be able to 

• Apply the properties of operations to add and 
subtract rational numbers. 

 

Vocabulary: 
No new vocabulary — Reinforce the properties of 
the associative, commutative, and distributive 
properties of whole numbers. 

Focus Question(s): 
How do the properties of operations help you add and 
subtract rational numbers? 
 

 
Description of Lesson (including instructional strategies): 

Anticipatory Set: 
Give students one example of each of the associative, commutative, and distributive properties and ask 
students to identify each. 
 
Instruction and Strategies: 
Give students a problem such as 2 + ¾ + 5. Ask if there is a way to rearrange the problem to make it easier to 
solve. Tell students that they can use the commutative property to rewrite the problem as 2 + 5 + ¾, and ask 
them to find the sum. Ask students to work with a partner to write another problem that would be easier to 
solve if they used the commutative property. Then have them rewrite and solve the problem.  
 
Now ask students to find the difference: 5 3/5 – 3. Demonstrate how to rewrite the problem as 5 + 3/5 – 3, and 
then use the commutative property to write it as 5 – 3 + 3/5. Ask students to find the answer. 
 
Give students the problem 4¼ – ¾ and demonstrate the process of rewriting the problem to find the difference. 
Start by rewriting 4¼ as 4 + ¼, making the problem (4 + ¼) – ¾. Use the associative property to rewrite the 
problem as 4 + ( ¼ – ¾ ), and then 4 + (-2/4) or 4 + (-1/2). Using the properties of integers they learned 
previously, have students find the answer. 
 
Have students turn to their partner and explain how they used the associative property to make the problem 
easier to solve. 
 
Guided Practice: 
Ask students to solve two or three similar problems that involve a mix of positive and negative rational 
numbers and are easier solved by applying one or more of the properties. 
 
Formative Assessment: 
Review the focus question with students. Have students explain how the properties of operations help them 
add and subtract rational numbers. Be sure to have students include an example. 
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Closure: 
Have students write a word problem that would have them use the properties of operations to find the 
solution. Have them show a partner how properties would be used to simplify the problem. Be sure students 
are using fractions and integers in the problem. 
 
Independent Practice: 
This concept is not yet fully developed for students to work independently. 

 

Accommodations/Modifications: 
• For students who have difficulty using the commutative property, have them write each term of the 

expression on a slip of paper and physically rearrange the terms. 
• For students who need more visual support, have them use the number line to model the addition and 

subtraction as in previous lessons. 
Resources (Textbook and Supplemental):  

• Khan Academy Tutorial 
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Content:  Math Grade/Course:  7  Timeline:  50 minutes       
Standard(s): 

7.SP.2 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. 

 
Mathematical Practice:  3. Construct viable arguments and critique the reasoning of others. 
 
Lesson Overview: 
In this lesson, students explore how a random 
sample (or samples) can be used to infer 
something about a larger population. They will use 
provided samples to draw inferences and generate 
two samples to compare variation. 
 

Lesson Objective(s): 
In this lesson, students will be able to 

• Make an inference based on a provided sample. 
• Use generated samples to measure variation. 

 

Vocabulary: 
Sample, random sample, population 
 

Focus Question(s): 
• How does a sample of a population help you 

understand the whole population? 
 
Description of Lesson (including instructional strategies): 

Anticipatory Set: 
Write the words “population” and “sample” on the board. Ask students to write a sentence or draw a picture 
that describes each word. 
 
After they complete this, engage the class in a conversation about trying to figure out an accurate way of 
determining the hair colors of everyone on the island. Since you can’t get to everyone, would you look at a 
sample or a population? You want to get to the idea of using a sample but also how to determine the sample 
that will most accurately represent the island. Would you gather a sample of which of the following? Why or 
why not?   

A) Every fourth person leaving the airport on a Monday. 
B) Every fourth grade student at every elementary school. 
C) Every fourth person leaving the movies. 
D) Every person entering a grocery store between 4 and 6 pm on Monday. 

 
Instruction and Strategies: 
Discuss with students that a population is a large group of similar things. Ask: “What kinds of things can be 
described as a population?” Have students discuss then review answers as a class. Discuss as a class that a 
sample is a part of a population. Explain that we can use samples to make inferences, or educated guesses, 
about the whole population. 
 
Show students a table, like the one below, that contains one set of sample data. Have them identify what the 
population is (for example, all the people in the city). Ask: “What do you think this data tells us about the whole 
population? Why? How could you be sure?” Have students discuss these questions with a partner then share 
out with the group. Point out to students that the only way they could know if their inferences are correct 
would be to look at the entire population. Ask students if they can think of a population that might be difficult 
to measure (such as the number of people in a country or trees in a forest). 
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One hundred people in a city were asked what color car they drive.  
Car Color Blue White Red Black 
People 24 36 30 10 

 
Use the same data as above but let students know that the data was collected at a college campus. Ask: 
“Would this change your thinking about the population? How would it change?”   
 
Have students brainstorm why it would be important to understand the sample that was used to gather data?   
 
Give students another example, one with two same-size samples of the same population, as in the example 
below. Have students make an inference about the whole population based on both samples. Ask students to 
explain how their inference changes when they use both samples as opposed to just one of the samples.  
 
Two samples of 100 people each at the amusement park. 

Age Sample 1 Sample 2 
0-10 20 18 

11-18 41 27 

19-35 32 29 

Over 35 7 26 

 
Explain to students that they can make their own samples by collecting data. Distribute a two-color counter or 
coin to each student. Have students flip the coin 10 times and record the results (side A/side B). Then have them 
flip the coin another ten times and record those results separately. Collect the data from at least five students 
to create two samples of at least 50 coin flips each. Use this class data set to examine variations in the samples, 
and discuss how students can describe these variations. An example of variation might be that there are 
significantly more side A results than side B. As an alternative to concrete manipulatives, students could use 
virtual manipulatives to model the coin toss. 
 
Guided Practice: 
Have students solve two or three problems similar to those above. The online resources below may be helpful 
as a problem resource. 
 
Formative Assessment: 
Review the Focus Question. Ask students to explain how they can use samples to better understand the 
characteristics of the whole population. Have them look in a newspaper, magazine, or online resource to find 
an example. 
 
Closure: 
Tell students that people use samples every day to understand the characteristics of a population. We have to 
choose those samples carefully to be sure that they represent the whole population. One way to do this is by 
using random samples, like those in this lesson. 
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Independent Practice: 
Have students collect sample data and make inferences about the population represented by the data. They 
should describe their sample and the process they used to make their inference. This could be included in a 
larger project in which students would find samples in the media. 
 

 

Accommodations/Modifications: 
• For students who are struggling with the difference between a sample and the population, use the class 

to model the concept. Explain that the whole class is the population, and select a small group of 
students to represent a sample of the class. Ask the sample a simple question (such as favorite color) 
and then have the class work together to make inferences based on the sample. 

• For students who are ready to go deeper, extend the data collection to a more complex sample space, 
such as a number cube. 

 
Resources (Textbook and Supplemental):  

• Problem Set (This is a collection of problems about samples that would be great to use to enhance this 
lesson or as part of the assignment.) 

• Coin Toss Simulation (Students can use this to collect a random sample and then make inferences about 
coin tosses.)   

• Illustrative Mathematics: Valentine Marbles (Predicting marbles by sample) 
• Inferences (Georgia Department of Education) 
• Count on Math: Data and Inferences (National Council of Teachers of Mathematics) 
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Content:  Math Grade/Course:  7   Timeline:  50 Min. 
Standard(s):  

7.EE.1 Apply properties of operations as strategies to add, subtract, factor, and expand linear expressions 
with rational coefficients. 

 
Mathematical Practices: 4. Model with mathematics, 5. Use appropriate tools strategically. 
 
Lesson Overview: 
In this lesson, students are working with expanded 
multiplication using area model, pictorials, 
numerical, variables, and creation of numerical 
expressions to comprehend distributive 
properties. 
 

Lesson Objective(s): 
In this lesson, students will be able to 

• Understand and apply distributive properties to 
combine like terms. 
 

Vocabulary: 
Linear expressions, variables/constants, combine 
like terms, rational coefficients 
 

Focus Question(s): 
How we can illustrate the distributive property? 

 
Description of Lesson (including instructional strategies): 

Anticipatory Set:  
- KWL (Marzano: Cues, Questions, and Graphic Organizers) 
 Distribute sheets of paper and have students divide the paper into three parts. 
 One part will be for “What does the student already know about the distributive property?” 
 One part will be for “What does the student want to know about the distributive property?” 
 One part will be for “What did the student learn about the distributive property?” 

 
- Multiplication expanded using area model. 
 This model will serve as a link to prior knowledge to build towards application of the distributive 

property. 
 

- Distributive property 
 Model the distributive property with a numerical expression. 

 
Instruction and Strategies: 

- Apples and Pineapples pictorial example – Use the attached PowerPoint to guide this lesson. 
 A model using boxes of apples and pineapples will be displayed to show a real-world example of 

the distributive property; emphasis must be made that apples cannot be combined with 
pineapples. 

 The model can then be translated into a variable expression. 
 

- Variable expression example 
- Students will then apply the distributive property in a linear expression and combine like terms.  
 Students must actively record notes in their notebooks for future reference (Marzano: 

Summarizing and Notetaking). 
 
Guided Practice:  
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- True and false voting cards (Marzano: Setting Objectives and Providing Feedback) 
 Students will form groups of 3-4 and work together to simplify linear expressions using the 

distributive property. 
 Students will compare two linear expressions to check for equivalency. 
 When prompted, students will raise “True” if the two expressions are equivalent and “False” if they 

are not equivalent. 
 If the statement is “False,” check for understanding as to why the expressions are not equivalent.  

 
Formative Assessment: 

- Construct an example using distributive property  
 Students will be given index cards to create their own examples of linear expressions and 

application of the distributive property. 
 

Closure: 
- Complete KWL (Marzano: Cues, Questions, and Graphic Organizers) 
 Students will complete their KWL chart and detail what they learned about the distributive 

property. 
 

Independent Practice: 
This concept not yet fully developed for students to work independently. 
 

 

Accommodations/Modifications:  
Manipulatives (Algebra tiles) can be used to model these problems as well. These models would provide 
students with another representation of the symbols.   
Resources (Textbook and Supplemental):  

• Combine like terms 
• Distributive properties video 
• Additional problems in attachment 
• PowerPoint for this lesson 
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Examples of Other Representations for Writing Equivalent Expressions 
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Content:  Math  Grade/Course:  7   Timeline:  45–50 minutes 
Standard(s):  

7.SP.7a 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: Develop a uniform probability model by assigning equal probability to all outcomes, 
and use the model to determine probabilities of events.  

Mathematical Practices: 2. Reason abstractly and quantitatively, 4. Models with mathematics, 6. Attend to 
precision, 7. Look for and make use of structure. 
 
Lesson Overview: 
Prior to this lesson, students have learned the 
basic concept of probability. In this lesson, they 
will extend their understanding of probability.  

Lesson Objective(s): 
In this lesson, students will be able to 

• Develop and evaluate probability models. 

Vocabulary:  
probability, events, outcome 
 

Focus Question(s):   
• What are the components of a probability model 

and explain each component?  
• What conclusions can we draw from the model? 

 
 
Description of Lesson (including instructional strategies): 
 

Anticipatory Set:  
Students will be given a coin and a table to record the 
outcomes of flipping the coin twenty times. They will make 
tally marks in their tables to generate the events of heads or 
tails (Marzano: Nonlinguistic Representations). 
 
 

 Heads Tails 
Tally   

Total    
Probability   

Instruction and Strategies: 
1. Facilitate the Anticipatory Set 
2. Review of Vocabulary: probability, outcomes, events. Students will be asked for the definition of each 

vocabulary (for example: “Does anyone know what probability is?”). Combine students’ correct 
responses to formulate each definition. At the same time, pose questions for students to use the 
vocabulary to identify the components of the anticipatory set.  
Questions:   
(a) From the activity, what are the two possible outcomes?  
(b) What is the probability that you will get a head? (Response: 1/2)  A tail? (Response: 1/2)   
(c) How many events did you execute? 

              (d) How does the outcomes of your activity relate to the probability? 
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3. Model the probability model of anticipatory set.  

          Using only 1 coin, adding the probability        
of heads (½) and tails (½) should equal 
one. 

    Heads    Tails      

 

It is important before moving into guided practice to discuss why the data in the table from the anticipatory set 
is different from the probability model. The anticipatory set was collected as actual data whereas the model is 
calculated from the theory of possible outcomes. In this case, there are only two possible outcomes; to get 
heads, it should occur one out of every two times. As the groups rolled, their actually outcomes might be very 
far from the theory.   

 Heads Tails 
Tally   

Total    
Probability   

 
Guided Practice:                                                                                    
Students will be placed in groups of 2 to work on this 
activity (Think, Pair, Share).  
Each group will be provided a die and a table (like the 
one shown) to record their outcomes from rolling the 
die 30 times. They will calculate an actual probability.   
 
Referring back to the probability model of the 
quarters, each group will then create a probability 
model for the Die Activity and describe in paragraph form (Quickdraw/Quicktalk/Quickwrite) the outcomes in 
relation to their probability model using key vocabulary.  
 
Again, have students discuss how the data in their table is different from the theoretical outcomes of rolling a 
dice. (In theory, the outcome for each number should be 1/6. Therefore, the sum of the probability of each of 
the six numbers is one.)   
 
Introduce experiences where the probability model doesn’t distinct outcomes. For example, using the word 
“Mississippi”. The probability model would include the letters m, i, s, and p. The probabilities would not be 
equal because the possible outcomes for some may be repeated (Marzano: Generating and Testing 
Hypothesis). Predict what would happen if events changed. 
  
Formative Assessment & Closure: 
Exit Ticket. Using the letters of their first name, students will create a probability model to show the possible 
theoretical outcomes   
 
Independent Practice: 
Determining Probability—Candy worksheet link below 
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Accommodations/Modifications: 
• The tables may be provided at the beginning of each activity. 
• Instructions may be repeated and simplified.  

 
Resources (Textbook and Supplemental):  

• Coin, Die, charts for collecting data 
• Candy Probability Worksheet 
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Table for Actual Probability for Flipping a Coin 
 
 

 Heads Tails 
Tally   
Total   
Probability   

 
 
 
 
 
 
 
 

Table for Actual Probability for Rolling a Die 
 

 Tally Total Probability 
1    
2    
3    
4    
5    
6    
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Common Core State Standard (CCSS) 
 

GDOE Content Standard Alignment Notes SAT 10 
Objectives 

SBA 
Objectives 

8.NS.1 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 
expression which repeats eventually into a 
rational number. 

8.1.2  Identify and define rational 
numbers and irrational numbers, 
both positive and negative. 

Partial: CCSS 
specifically defines 
rational, but GDOE 
only says define. 

-Identify 
alternative 
representations 
of real numbers 

N/A 

8.NS.2 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 (e.g., π2). For 
example, by truncating the decimal 
expansion of √2, show that √2 is between 
1 and 2, then between 1.4 and 1.5, and 
explain how to continue on to get better 
approximations. 

8.1.3  Order real numbers on the 
number line. 

Partial: GDOE makes 
students put 
numbers on the 
number line but does 
not have them use 
the knowledge of 
rational and 
irrational numbers to 
estimate irrational 
numbers and locate 
them on the number 
line. GDOE also does 
not have them 
estimate any 
expressions. 

-Compare and 
order real 
numbers 
-Solve problems 
using estimation 
strategies 

(2,4) 
Understan
ding 
irrational 
and 
rational 
numbers 
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Common Core State Standard (CCSS) GDOE Content Standard Alignment Notes SAT 10 
Objectives 

SBA 
Objectives 

8.EE.1 Know and apply the properties of integer 
exponents to generate equivalent 
numerical expressions. For example, 32 × 
3–5 = 3–3 = 1/33 = 1/27. 

8.2.1  Analyze and memorize the 
rules of exponents for 
operations. 
8.3.1  Perform the arithmetic 
operations on integral 
exponentials and numbers 
expressed in scientific notation 
(e.g., evaluate expressions 
involving exponentials). 

Partial: Both sets of 
standards include 
rules of exponents, 
but GDOE says 
analyze and 
memorize, while 
CCSS wants them to 
know and apply. 
CCSS expects them to 
go deeper with 
exponents by 
generating 
equivalent 
expression using 
exponents. 

-Simplify 
expressions 
containing 
exponents 

(6 - 12) 
Simplify 
expression 
with 
exponents 

8.EE.2 Use square root and cube root symbols to 
represent solutions to equations of the 
form x2 = p and x3 = p, where p is a positive 
rational number. Evaluate square roots of 
small perfect squares and cube roots of 
small perfect cubes. Know that √2 is 
irrational.   

1ALG.3.2  Find the square and 
cube roots of numbers and 
perform arithmetic operations on 
these roots. 

Partial: GDOE only 
requires them to find 
the roots, but CCSS 
requires them to use 
square roots and 
cube roots to solve 
equations. CCSS also 
requires them to 
understand the 
difference between 
rational and 
irrational numbers. 

N/A N/A 

8.EE.3 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. For 

8.1.1  Represent very small and 
very large numbers using 
scientific notation. 

Partial: GDOE does 
not have them 
compare numbers in 
scientific notation; it 
only has write them 

-Identify 
numbers 
expressed in 
scientific 
notation 

(3,5) Write in 
scientific 
notation 
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Common Core State Standard (CCSS) GDOE Content Standard Alignment Notes SAT 10 
Objectives 

SBA 
Objectives 

example, estimate the population of the 
United States as 3 × 108 and the 
population of the world as 7 × 109, and 
determine that the world population is 
more than 20 times larger. 

in scientific notation. 

8.EE.4 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.   

8.1.1  Represent very small and 
very large numbers using 
scientific notation. 
8.3.1  Perform the arithmetic 
operations on integral 
exponentials and numbers 
expressed in scientific notation 
(e.g., evaluate expressions 
involving exponentials). 

Partial: GDOE does 
not have students 
include appropriate 
units with scientific 
notation, work with 
operations of 
numbers that are in 
scientific notation as 
well as fractions, or 
interpret values 
displayed from 
technology. 

-Simplify 
expressions 
containing 
exponents 
-Solve 
problems using 
numerical 
reasoning 

N/A 

8.EE.5 Graph proportional relationships, 
interpreting the unit rate as the slope of 
the graph. Compare two different 
proportional relationships represented in 
different ways. For example, compare a 
distance-time graph to a distance-time 
equation to determine which of two 
moving objects has greater speed. 

8.4.1  Compare the properties of 
linear and nonlinear functions in 
tables, graphs, and equations. 
8.7.1  Relate the slope of graphs 
of linear equations to the 
constant rate of change of the 
variables. 

Partial: The intent of 
the CCSS is to 
connect proportional 
relationships to a 
unit rate on a graph 
as the foundation for 
slope in order to 
compare two 
proportions 
graphically versus 
just algebraically. 
GDOE misses this 
connection between 
proportions and the 
slope of a line. 

N/A (28) Using 
graph to find 
rate of 
change 
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Common Core State Standard (CCSS) GDOE Content Standard Alignment Notes SAT 10 
Objectives 

SBA 
Objectives 

8.EE.6 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.   

N/A N/A -Solve 
problems using 
properties of 
geometric 
figures 
-Identify 
equations of 
linear functions 
given tables of 
values, points, 
or graphs 

N/A 

8.EE.7a Solve linear equations in one variable: 
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).   

N/A N/A N/A N/A 

8.EE.7b Solve linear equations in one variable: 
Solve linear equations with rational 
number coefficients, including equations 
whose solutions require expanding 
expressions using the distributive property 
and collecting like terms.   

8.5.2  Solve linear equations and 
inequalities symbolically and 
graphically. 

Partial: GDOE is very 
vague about linear 
equations. CCSS is 
very specific about 
what type of 
equations they need 
to solve. 

-Identify and 
use order of 
operations 
rules 
-Solve linear 
equations 

(19,22,23,24) 
Solve real 
world using 
linear 
equations 

8.EE.8a Analyze and solve pairs of simultaneous 
linear equations: Understand that 
solutions to a system of two linear 
equations in two variables correspond to 

2ALG.5.1  Use matrices and 
geometrical and algebraic 
techniques to solve systems of 
linear equations in two or three 

Partial: GDOE 
involves more than 
CCSS as far as 
solving, but CCSS is 

N/A N/A 
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Common Core State Standard (CCSS) GDOE Content Standard Alignment Notes SAT 10 
Objectives 

SBA 
Objectives 

points of intersection of their graphs, 
because points of intersection satisfy both 
equations simultaneously.   

variables. 
2ALG.9.1  Solve systems of linear 
equations and inequalities 
graphically. 

asking them to 
understand the 
concept of the 
solution to a system. 

8.EE.8b Analyze and solve pairs of simultaneous 
linear equations: 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 + 2y = 5 and 
3x + 2y = 6 have no solution because 3x + 
2y cannot simultaneously be 5 and 6. 

2ALG.5.1  Use matrices and 
geometrical and algebraic 
techniques to solve systems of 
linear equations in two or three 
variables. 
2ALG.9.1  Solve systems of linear 
equations and inequalities 
graphically. 

Partial: GDOE uses 
matrices, which is 
beyond the scope of 
this grade level. 
However, it does 
align to using graphs 
to estimate solutions 
and solving systems 
algebraically. 

-Solve 
problems using 
estimation 
strategies 
-Solve linear 
equations 

N/A 

8.EE.8c Analyze and solve pairs of simultaneous 
linear equations: 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. 

8.5.1  Translate problem 
situations involving linear 
relationships into linear 
equations or inequalities. 
8.6.1  Model and solve problems 
using tables, graphs, and 
equations. 

Partial: The GDOE 
standard includes 
translating word 
problems into 
equations but 
doesn't include two 
equations of two 
variables. 

-Translate 
problem 
situations into 
symbolic 
notation 
-Solve linear 
equations 

N/A 

8.F.1 Understand that a function is a rule that 
assigns to each input exactly one output. 
The graph of a function is the set of 
ordered pairs consisting of an input and 
the corresponding output.  
NOTE: Function notation is not required in 

Grade 8.   

1ALG.4.2  Identify and justify 
when a relation (represented as 
ordered pairs, in a table, 
algebraic expression, or graph) is 
a function. 

Partial: This standard 
will relate the 
ordered pairs to a 
function, but does 
not specifically relate 
a function as in 
input/output. 

-Identify 
equations of 
linear functions 
given tables of 
values, points, 
or graphs 
-Evaluate 
expressions 
Identify points 
on a 
coordinate grid 

(14,15, 17, 
21) Identify 
the function 
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Common Core State Standard (CCSS) GDOE Content Standard Alignment Notes SAT 10 
Objectives 

SBA 
Objectives 

8.F.2 Compare properties of two functions each 
represented in a different way 
(algebraically, graphically, numerically in 
tables, or by verbal descriptions). For 
example, given a linear function 
represented by a table of values and a 
linear function represented by an algebraic 
expression, determine which function has 
the greater rate of change. 

8.4.1  Compare the properties of 
linear and nonlinear functions in 
tables, graphs, and equations. 
1ALG.6.2  Identify and solve 
contextual problems involving 
linear relationships between the 
variables using tables, graphs, 
and/or algebraic symbol 
manipulation. 

Aligned -Identify 
equations of 
linear functions 
given tables of 
values, points, 
or graphs 
-Identify 
equivalent 
algebraic 
expressions 
and equations 

(16,18) Write 
the equation 
of the graph 
 

8.F.3 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. For example, the 
function A = s2 giving the area of a square 
as a function of its side length is not linear 
because its graph contains the points (1,1), 
(2,4) and (3,9), which are not on a straight 
line. 

8.5.2  Solve linear equations and 
inequalities symbolically and 
graphically. 

Partial: GDOE has the 
students graph linear 
functions, but it does 
not ask them to 
identify non-linear 
functions and explain 
why they are not 
linear. 

-Identify 
equations of 
linear functions 
given tables of 
values, points, 
or graphs 
-Solve 
problems using 
logical 
reasoning 

N/A 

8.F.4 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.   

8.5.1  Translate problem 
situations involving linear 
relationships into linear 
equations or inequalities. 
8.6.1  Model and solve problems 
using tables, graphs, and 
equations. 
8.7.1  Relate the slope of graphs 
of linear equations to the 
constant rate of change of the 
variables. 

Partial: While the 
GDOE standards 
address the 
connection of a rate 
of change to the 
slope of a graph, the 
CCSS is explicit about 
using data from a  
table or graph to 
write a linear model 
(equation). 

-Identify 
equations of 
linear functions 
given tables of 
values, points, 
or graphs 
-Analyze data 
and draw 
inferences 
from tables 
and graphs 
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Common Core State Standard (CCSS) GDOE Content Standard Alignment Notes SAT 10 
Objectives 

SBA 
Objectives 

8.F.5 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.   

1ALG.4.3  Identify, create, 
analyze, and graph linear and 
non-linear functions. 

Partial: The GDOE 
standard in Algebra 1 
is vague whereas the 
CCSS specifically 
addresses the need 
to analyze a function 
from its graph, as 
well as being able to 
sketch graphs of 
specific features of a 
function. 

-Identify 
equations of 
linear functions 
given tables of 
values, points, 
or graphs 
-Analyze data 
and draw 
inferences 
from tables 
and graphs 

N/A 

8.G.1a Verify experimentally the properties of 
rotations, reflections, and translations: 
Lines are taken to lines, and line segments 
to line segments of the same length.   

8.10.1  Identify and describe the 
features of a rotation of an object 
about a fixed point (e.g., center 
of rotation, angle of rotation, 
clockwise/counterclockwise). 

Partial: GDOE only 
talks about rotation 
about a fixed point, 
but CCSS talks about 
all transformations.  
CCSS is also specific 
about how 
transformations 
effect lines. 

-Identify 
geometric 
transformation
s 

N/A 

8.G.1b Verify experimentally the properties of 
rotations, reflections, and translations: 
Angles are taken to angles of the same 
measure.   

8.10.1  Identify and describe the 
features of a rotation of an object 
about a fixed point (e.g., center 
of rotation, angle of rotation, 
clockwise/counterclockwise). 

Partial: GDOE only 
talks about rotation 
about a fixed point, 
but CCSS talks about 
all transformations.  
CCSS is also specific 
about how 
transformations 
effect angles. 

-Identify 
geometric 
transformation
s 

N/A 

8.G.1c Verify experimentally the properties of 
rotations, reflections, and translations: 
Parallel lines are taken to parallel lines.   

8.10.1 Identify and describe the 
features of a rotation of an object 
about a fixed point (e.g., center 

Partial: GDOE only 
talks about rotation 
about a fixed point, 

-Identify 
geometric 
transformation

N/A 
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Common Core State Standard (CCSS) GDOE Content Standard Alignment Notes SAT 10 
Objectives 

SBA 
Objectives 

of rotation, angle of rotation, 
clockwise/counterclockwise). 

but CCSS talks about 
all transformations.  
CCSS is also specific 
about how 
transformations 
effect parallel lines. 

s 

8.G.2 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.   

3.10.1  Use slides, flips, and turns 
to demonstrate the relationship 
of congruence or similarity. 
4.8.6  Identify congruent figures 
and give reasons for congruence. 
6.10.1  Describe transformations 
of two-dimensional shapes using 
the language of translations (i.e., 
slides), rotations (i.e., turns), and 
reflections (i.e., flips). 
GEO.10.1  Identify, perform, and 
solve problems with translations, 
reflections, and rotations of two-
dimensional figures in the 
coordinate plane. 

Partial: GDOE talks 
about the use of 
transformations but 
doesn't specifically 
ask to use them to 
show figures are 
congruent. 

-Identify 
geometric 
transformation
s  
-Solve 
problems using 
properties of 
geometric 
figures 

N/A 

8.G.3 Describe the effect of dilations, 
translations, rotations, and reflections on 
two-dimensional figures using 
coordinates.   

6.10.2  Perform translations on 
figures in the coordinate plane 
and give the coordinates of the 
vertices after the translations. 
7.10.1  Reflect figures in the 
coordinate plane across the 
horizontal and vertical axes and 
give the coordinates of vertices 
of the reflected figure. 
8.11.1  Use a variety of strategies 
(e.g., tracing paper, compass and 

Partial: GDOE only 
talks about finding 
the coordinates of a 
figure after a rotation 
about a fixed point, 
but CCSS talks about 
all transformations. 

-Determine 
measurements 
indirectly from 
scale drawings 

N/A 
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Common Core State Standard (CCSS) GDOE Content Standard Alignment Notes SAT 10 
Objectives 

SBA 
Objectives 

protractor) to find the location of 
a geometric figure after a given 
rotation about a fixed point. 

8.G.4 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.   

3.10.1  Use slides, flips, and turns 
to demonstrate the relationship 
of congruence or similarity. 
8.8.1  Analyze, identify, and 
describe the relationships 
between the attributes of similar 
polygons (e.g., corresponding 
angles are equal, corresponding 
sides are proportional). 

Partial: CCSS requires 
the use of 
transformations to 
identify similar 
figures, but GDOE is 
asking the students 
to identify the 
properties of similar 
figures. 

-Identify 
geometric 
transformation
s 
-Determine 
measurements 
indirectly from 
scale drawings  
-Solve 
problems using 
properties of 
geometric 
figures 

N/A 

8.G.5 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. For example, arrange three 
copies of the same triangle so that the 
sum of the three angles appears to form a 
line, and give an argument in terms of 
transversals why this is so. 

6.11.1  Use the relationships 
between the angles of 
intersecting lines (e.g., parallel 
lines cut by a transversal) to find 
unknown angles. 
7.8.2  Using the properties of 
similar triangles, solve problems 
involving missing side or angle 
measures of similar triangles. 
8.8.1  Analyze, identify, and 
describe the relationships 
between the attributes of similar 
polygons (e.g., corresponding 
angles are equal, corresponding 
sides are proportional). 
GEO.13.9  Develop and use the 

Partial: CCSS requires 
students to provide 
informal arguments, 
but the GDOE 
standards only ask 
them to use the 
properties.  
 

N/A N/A 
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Common Core State Standard (CCSS) GDOE Content Standard Alignment Notes SAT 10 
Objectives 

SBA 
Objectives 

formula for the sum of the 
measures of the interior angles of 
polygons to find the measures of 
interior and exterior angles of 
polygons. 

8.G.6 Explain a proof of the Pythagorean 
Theorem and its converse.   

8.8.3  Identify right-angled 
triangles and show how the 
Pythagorean Theorem describes 
the relationship between the 
sides. 
GEO.8.11  Prove the Pythagorean 
Theorem. 

Partial: GDOE does 
not address the proof 
until high school 
geometry, and then it 
isn't explicit whether 
the converse is 
addressed. 

-Solve 
problems using 
Pythagorean 
Theorem 

N/A 

8.G.7 Apply the Pythagorean Theorem to 
determine unknown side lengths in right 
triangles in real-world and mathematical 
problems in two and three dimensions.   

8.11.2  Solve problems involving 
right-angled triangles using the 
Pythagorean Theorem or its 
converse. 
8.13.1  Use the Pythagorean 
Theorem to solve right-angled 
triangles (i.e., missing lengths of 
sides) and its converse to show 
that a particular angle is or is not 
a right angle. 

Partial: GDOE does 
require students to 
use the Pythagorean 
Theorem and its 
converse to solve 
triangles, but it does 
not require them to 
use it in a real-world 
context or in three 
dimensions. 

-Solve 
problems using 
Pythagorean 
Theorem 

(41,42,43,44) 
Solve for 
missing 
information 
using 
Pythagorean 
Theorem 

8.G.8 Apply the Pythagorean Theorem to find 
the distance between two points in a 
coordinate system.   

8.11.2  Solve problems involving 
right-angled triangles using the 
Pythagorean theorem or its 
converse. 
8.13.1  Use the Pythagorean 
theorem to solve right-angled 
triangles (i.e., missing lengths of 
sides) and its converse to show 
that a particular angle is or is not 
a right angle. 

Partial: GDOE 
requires the use of 
Pythagorean 
Theorem but is not 
specific to find the 
distance between 
points in a 
coordinate plane. 

-Solve 
problems using 
Pythagorean 
Theorem 

N/A 
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8.G.9 Know the formulas for the volumes of 
cones, cylinders, and spheres and use 
them to solve real-world and 
mathematical problems.   

7.13.1  Using the formula for the 
volume of a cylinder (i.e., V = 
πr2h), find the surface area and 
volume of cylinders and explore 
the relationship between them. 
7.13.2  Given the formulas for the 
surface area (i.e., A = 4πr2) and 
volume (i.e., V = 4/3 πr3) of a 
sphere, find the surface area and 
volume of spheres and explore 
the relationship between them. 
1ALG.13.1  Understand and use 
formulas for the perimeter, area, 
surface area, and volume of 
regular geometric shapes. 
GEO 13.7  Find the surface areas 
and volumes of prisms, cylinders, 
pyramids, cones, and spheres. 

Partial: CCSS requires 
the use of formulas 
to solve real-world 
problems, but GDOE 
just ask the students 
to find the volume.  
All the standards in 
GDOE require more 
than just volume. 

-Solve 
problems 
involving 
perimeter, 
circumference, 
area, or 
volume 

N/A 

8.SP.1 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.   

N/A N/A N/A N/A 

8.SP.2 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.   

N/A N/A -Analyze data 
and draw 
inferences 
from tables 
and graphs 

N/A 
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Objectives 

8.SP.3 Use the equation of a linear model to 
solve problems in the context of bivariate 
measurement data, interpreting the slope 
and intercept. For example, in a linear 
model for a biology experiment, interpret 
a slope of 1.5 cm/hr as meaning that an 
additional hour of sunlight each day is 
associated with an additional 1.5 cm in 
mature plant height. 

8.7.1  Relate the slope of graphs 
of linear equations to the 
constant rate of change of the 
variables. 
8.14.1  Collect data to answer 
questions about characteristics of 
two or more populations. 
1ALG.5.4  Determine the 
equation of a line given two 
pieces of information about it 
(e.g., two points on the line, the 
slope and one point, where it 
intersects the x- and y-axes, the 
slope and y-intercept). 

Partial: GDOE has 
standards that are 
related to these 
topics, but not any 
that apply them all 
together 

N/A N/A 

8.SP.4 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. For example, collect data from 
students in your class on whether or not 
they have a curfew on school nights and 
whether or not they have assigned chores 
at home. Is there evidence that those who 
have a curfew also tend to have chores? 

N/A N/A N/A N/A 
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GRADE 8 Common Core State Standards – Critical Areas 
In Grade 8, instructional time should focus on three critical areas: (1) formulating and reasoning about expressions and equations, including 
modeling an association in bivariate data with a linear equation, and solving linear equations and systems of linear equations; (2) grasping the 
concept of a function and using functions to describe quantitative relationships; (3) analyzing two- and three-dimensional space and figures 
using distance, angle, similarity, and congruence, and understanding and applying the Pythagorean Theorem.  
 
(1) Students use linear equations and systems of linear equations to represent, analyze, and solve a variety of problems. Students recognize 

equations for proportions (y/x = m or y = mx) as special linear equations (y = mx + b), understanding that the constant of proportionality (m) 
is the slope, and the graphs are lines through the origin. They understand that the slope (m) of a line is a constant rate of change, so that if 
the input or x-coordinate changes by an amount A, the output or y-coordinate changes by the amount mA. Students also use a linear 
equation to describe the association between two quantities in bivariate data (such as arm span vs. height for students in a classroom). At 
this grade, fitting the model, and assessing its fit to the data are done informally. Interpreting the model in the context of the data requires 
students to express a relationship between the two quantities in question and to interpret components of the relationship (such as slope 
and y-intercept) in terms of the situation.  
 
Students strategically choose and efficiently implement procedures to solve linear equations in one variable, understanding that when they 
use the properties of equality and the concept of logical equivalence, they maintain the solutions of the original equation. Students solve 
systems of two linear equations in two variables and relate the systems to pairs of lines in the plane; these intersect, are parallel, or are the 
same line. Students use linear equations, systems of linear equations, linear functions, and their understanding of slope of a line to analyze 
situations and solve problems.  
 

(2) Students grasp the concept of a function as a rule that assigns to each input exactly one output. They understand that functions describe 
situations where one quantity determines another. They can translate among representations and partial representations of functions 
(noting that tabular and graphical representations may be partial representations), and they describe how aspects of the function are 
reflected in the different representations.  
 

(3) Students use ideas about distance and angles, how they behave under translations, rotations, reflections, and dilations, and ideas about 
congruence and similarity to describe and analyze two-dimensional figures and to solve problems. Students show that the sum of the angles 
in a triangle is the angle formed by a straight line, and that various configurations of lines give rise to similar triangles because of the angles 
created when a transversal cuts parallel lines. Students understand the statement of the Pythagorean Theorem and its converse, and can 
explain why the Pythagorean Theorem holds, for example, by decomposing a square in two different ways. They apply the Pythagorean 
Theorem to find distances between points on the coordinate plane, to find lengths, and to analyze polygons. Students complete their work 
on volume by solving problems involving cones, cylinders, and spheres. 
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 Quarter 1 

 

Italic Information: Recursive standard – repeated in at least one other quarter 
BOLD information: Standards that should be emphasized 
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Big Idea 1, Quarter 1: 
Students will develop number and operation sense needed to 
verbally, symbolically, and graphically represent rational and 
irrational numbers and number relationships, compute fluently, and 
make reasonable estimates in problem solving. 

Essential Question(s):   
How can you use the relationship between rational and irrational numbers to 
make estimations and solve real-world problems?  

Standards 
8.NS.1 Understand informally that every number has a decimal expansion; the rational numbers are those with decimal expansions that 

terminate in 0s or eventually repeat. Know that other numbers are called irrational. 
8.NS.2 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 (e.g., π^2).  
 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in solving 
them. 

2. Reason 
abstractly and 
quantitatively. 

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

4. Model with 
mathematics. 

5. Use 
appropriate tools 
strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
reasoning. 

 

Suggested Timeline:  3 weeks  
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Big Idea 2, Quarter 1: 
Students will be able to recognize and describe the congruency of 
rotations, reflections, or translations of two-dimensional shapes and 
their parts.   

Essential Question(s): 
How can transformations be used to prove congruency? 

Standards: 
8.G.1.a Verify experimentally the properties of rotations, reflections, and translations: a. Lines are taken to lines, and line segments to line 

segments of the same length. 
8.G.1.b Verify experimentally the properties of rotations, reflections, and translations: b. Angles are taken to angles of the same measure. 
8.G.1.c Verify experimentally the properties of rotations, reflections, and translations: c. Parallel lines are taken to parallel lines. 
8.G.2 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. 
8.G.3 Describe the effect of dilations, translations, rotations, and reflections on two-dimensional figures using coordinates. 
8.G.4 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. 

8.G.5 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. 

 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in solving 
them. 

2. Reason 
abstractly and 
quantitatively. 

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

4. Model with 
mathematics. 

5. Use 
appropriate tools 
strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
reasoning. 

 

Suggested Timeline:  4 weeks  
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BOLD information: Standards that should be emphasized 
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Big Idea 3, Quarter 1: 
Students will be able to use powers (down to cubed roots) to 
calculate and solve problems, as well as to represent and compare 
values written in scientific notation. 

Essential Question(s):   
How much smaller is a number raised to a fractional power compared to the 
original number? 
How much larger is a number raised to a whole-number power compared to 
the original number? 

Standards: 
8.EE.1 Know and apply the properties of integer exponents to generate equivalent numerical expressions. 
8.EE.2 Use square root and cube root symbols to represent solutions to equations of the form x^2 = p and x^3 = p, where p is a positive rational 

number. Evaluate square roots of small perfect squares and cube roots of small perfect cubes. Know that √2 is irrational. 
8.EE.3 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.  
8.EE.4 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. 

 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in solving 
them. 

2. Reason 
abstractly and 
quantitatively. 

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

4. Model with 
mathematics. 

5. Use 
appropriate tools 
strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
reasoning. 

 

Suggested Timeline:  3 weeks   
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Italic Information: Recursive standard – repeated in at least one other quarter 
BOLD information: Standards that should be emphasized 
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Big Idea 1, Quarter 2: 
Students will be able to use powers (down to cubed roots) to 
calculate and solve problems, as well as to represent and compare 
values written in scientific notation. 

Essential Question(s):   
How much smaller is a number raised to a fractional power compared to the 
original number? 
How much larger is a number raised to a whole number power to the original 
number? 
How do you compare very large and very small numbers? 

Standards: 
8.EE.1 Know and apply the properties of integer exponents to generate equivalent numerical expressions. 
8.EE.2 Use square root and cube root symbols to represent solutions to equations of the form x^2 = p and x^3 = p, where p is a positive rational 

number. Evaluate square roots of small perfect squares and cube roots of small perfect cubes. Know that √2 is irrational. 
8.EE.3 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.  
8.EE.4 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. 

 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in solving 
them. 

2. Reason 
abstractly and 
quantitatively. 

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

4. Model with 
mathematics. 

5. Use 
appropriate tools 
strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
reasoning. 

 

Suggested Timeline:  3 weeks  
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GUAM District Level Curriculum Map Grade 8 – MATH 
 Quarter 2 

Italic Information: Recursive standard – repeated in at least one other quarter 
BOLD information: Standards that should be emphasized 
 
Guam Department of Education 2013 

Big Idea 2, Quarter 2: 
Students will be able to prove and apply the Pythagorean Theorem. 
 

Essential Question(s):   
How can the missing side of a right triangle be found? 
How would you show the Pythagorean Theorem to be true? 

Standards: 
8.G.6 Explain a proof of the Pythagorean Theorem and its converse. 
8.G.7 Apply the Pythagorean Theorem to determine unknown side lengths in right triangles in real-world and mathematical problems in two 

and three dimensions. 
8.G.8 Apply the Pythagorean Theorem to find the distance between two points in a coordinate system. 
 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in solving 
them. 

2. Reason 
abstractly and 
quantitatively. 

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

4. Model with 
mathematics. 

5. Use appropriate 
tools strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
reasoning. 

 

Suggested Timeline:  3 weeks 
 

 

Big Idea 3, Quarter 2: 
Students will be able to use formulas to find the volume of cones, 
spheres, and cylinders. 
 

Essential Question(s):   
How can formulas be used in problem solving? 

Standards: 
8.G.9 Know the formulas for the volumes of cones, cylinders, and spheres and use them to solve real-world and mathematical problems. 
 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in solving 
them. 

2. Reason 
abstractly and 
quantitatively. 

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

4. Model with 
mathematics. 

5. Use appropriate 
tools strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
reasoning. 

 

Suggested Timeline:  3 weeks   
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Italic Information: Recursive standard – repeated in at least one other quarter 
BOLD information: Standards that should be emphasized 
 
Guam Department of Education 2013 

Big Idea 1, Quarter 3: 
Students will be able to analyze and solve linear equations using 
multiple strategies and methods. 

Essential Question(s):   
How are algebraic rules used to solve linear equations? 

Standards: 
8.EE.7.a Solve linear equations in one variable. a. 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). 

8.EE.7.b Solve linear equations in one variable. b. Solve linear equations with rational number coefficients, including equations whose solutions 
require expanding expressions using the distributive property and collecting like terms. 

 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in solving 
them. 

2. Reason 
abstractly and 
quantitatively. 

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

4. Model with 
mathematics. 

5. Use appropriate 
tools strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
reasoning. 

 

Suggested Timeline:  4 weeks  
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Italic Information: Recursive standard – repeated in at least one other quarter 
BOLD information: Standards that should be emphasized 
 
Guam Department of Education 2013 

Big Idea 2, Quarter 3: 
Students will be able to define, evaluate, and compare functions using 
proportionality and slope. 

Essential Question(s):  
Given any two points, how can the relationship of all of the points on a 
straight line be shown? 
How does the slope of a line relate to a proportion? 

Standards: 
8.EE.5 Graph proportional relationships, interpreting the unit rate as the slope of the graph. Compare two different proportional relationships 

represented in different ways.  
8.EE.6 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. 
8.F.1 Understand that a function is a rule that assigns to each input exactly one output. The graph of a function is the set of ordered pairs 

consisting of an input and the corresponding output. Function notation is not required in Grade 8. 
8.F.2 Compare properties of two functions each represented in a different way (algebraically, graphically, numerically in tables, or by verbal 

descriptions).  
 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in solving 
them. 

2. Reason 
abstractly and 
quantitatively. 

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

4. Model with 
mathematics. 

5. Use appropriate 
tools strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
reasoning. 

 

Suggested Timeline:  5 weeks  
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GUAM District Level Curriculum Map Grade 8 – MATH 
 Quarter 3 

Italic Information: Recursive standard – repeated in at least one other quarter 
BOLD information: Standards that should be emphasized 
 
Guam Department of Education 2013 

Big Idea 3, Quarter 3: 
Students will be able to analyze and solve pairs of simultaneous linear 
equations, including real-world problems.  
 

Essential Question(s):   
What does the solution of a system of linear equations tell you? 
How do you solve a system of equations algebraically? Graphically? 
In what situations would you have simultaneous equations to solve?  
What are the real-world problems? 

Standards: 
8.EE.8.a Analyze and solve pairs of simultaneous linear equations. a. 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. 
8.EE.8.b Analyze and solve pairs of simultaneous linear equations. b. Solve systems of two linear equations in two variables algebraically, and 

estimate solutions by graphing the equations. Solve simple cases by inspection.  
8.EE.8.c Analyze and solve pairs of simultaneous linear equations. c. Solve real-world and mathematical problems leading to two linear equations 

in two variables.  
 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in solving 
them. 

2. Reason 
abstractly and 
quantitatively. 

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

4. Model with 
mathematics. 

5. Use appropriate 
tools strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
reasoning. 

 

Suggested Timeline:  2 weeks  
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BOLD information: Standards that should be emphasized 
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Big Idea 1, Quarter 4: 
Students will be able to analyze and solve pairs of simultaneous linear 
equations, including real-world problems.  
 

Essential Question(s):   
What does the solution of a system of linear equations tell you? 
How do you solve a system of equations algebraically? Graphically? 
In what situations would you have simultaneous equations to solve?   
What are the real world problems? 

Standards: 
8.EE.8.a Analyze and solve pairs of simultaneous linear equations. a. 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. 
8.EE.8.b Analyze and solve pairs of simultaneous linear equations. b. Solve systems of two linear equations in two variables algebraically, and 

estimate solutions by graphing the equations. Solve simple cases by inspection.  
8.EE.8.c Analyze and solve pairs of simultaneous linear equations. c. Solve real-world and mathematical problems leading to two linear equations 

in two variables.  
 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in 
solving them. 

2. Reason 
abstractly and 
quantitatively. 

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

4. Model with 
mathematics. 

5. Use appropriate 
tools strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
reasoning. 

 

Suggested Timeline:  2 weeks  
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Big Idea  2, Quarter 4: 
Students will analyze graphs as it relates to the functional relationship 
that exists between two quantities. They will construct functions to 
model linear relationships.   

Essential Question(s):   
How do you know if a function is linear or nonlinear?   
What are the concepts and ideas that you use to construct a linear model? 

Standards: 
8.F.3 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.  
8.F.4 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. 

8.F.5 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. 

 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in solving 
them. 

2. Reason 
abstractly and 
quantitatively. 

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

4. Model with 
mathematics. 

5. Use appropriate 
tools strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
reasoning. 

 

Suggested Timeline:  3 weeks  
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Big Idea 3, Quarter 4: 
Students will investigate patterns of scatterplots to determine the 
degree of correlations and line of best fit if one exists. They will 
understand the patterns of bivariate data from frequency tables.   

Essential Question(s):   
How does a scatterplot help you to determine the relationship that exists 
between two quantities? 
How to you write the equation for a line of best fit? When would you do this 
and why? 

Standards: 
8.SP.1 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. 
8.SP.2 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. 
8.SP.3 Use the equation of a linear model to solve problems in the context of bivariate measurement data, interpreting the slope and intercept.  
8.SP.4 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.  

 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in solving 
them. 

2. Reason 
abstractly and 
quantitatively. 

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

4. Model with 
mathematics. 

5. Use 
appropriate tools 
strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
reasoning. 

 

Suggested Timeline:  3 weeks  
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Big Idea 1, Quarter 1: 
Students will develop number and operation sense needed to 
verbally, symbolically, and graphically represent rational and 
irrational numbers and number relationships, compute fluently, and 
make reasonable estimates in problem solving. 

Essential Question(s):   
How can you use the relationship between rational and irrational numbers to 
make estimations and solve real-world problems?  

Standards 
8.NS.1 Understand informally that every number has a decimal expansion; the rational numbers are those with decimal expansions that 

terminate in 0s or eventually repeat. Know that other numbers are called irrational. 
8.NS.2 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 (e.g., π^2).  
 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in solving 
them. 

2. Reason 
abstractly and 
quantitatively. 

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

4. Model with 
mathematics. 

5. Use 
appropriate tools 
strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
reasoning. 

 

Elements of the Standard(s) – What’s the meaning? 
Students will learn about the number system and the way numbers are grouped together. They need to understand that all the numbers they deal with 
are considered Real Numbers. These Real Numbers are broken up into two main subgroups: Rational and Irrational. The Rational Numbers are further 
broken down into Integers, Whole Numbers, and Natural Numbers.   
 
Students will further explore the difference between rational and irrational (8.NS.1). By definition a number is rational if it can be represented in the 
form 𝑎

𝑏
, where a and b are both integers and b cannot equal zero. Using their knowledge of long division, they should learn that a rational number will 

have a decimal representation that either terminates or repeats. This will lead to the understanding that if a number has a decimal representation that 
does not terminate or repeat, then it is called irrational.   
 
Students will learn strategies for representing rational numbers both in decimal form and fraction form. They will use this knowledge to represent both 
rational and irrational numbers on a number line, and to estimate the value of an irrational number (8.NS.2).   
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Key Vocabulary 
These are review vocabulary words but need 
to be emphasized: real numbers, rational 
numbers, irrational numbers, whole numbers, 
natural numbers, radical, radicand, square 
roots, perfect squares, terminating decimals, 
repeating decimals, approximation.  
 

Links to Prior Learning 
In 7th grade, students used long division to 
distinguish between repeating and 
terminating decimals.  
 
 

Links to Future Learning 
The understanding of rational and irrational numbers 
will help students as they begin to work with different 
types of equations and understand what their 
answers mean.  

Instructional Strategies (EL, SIOP, SPED, Marzano) 
Students will create a model to represent the real numbers. (Marzano: Nonlinguistic 
Representation) Give each student a white piece of paper and label the top Real Numbers.  
Have them fold the paper in half and draw a line on the crease. Label one side Rational and 
Irrational. Have a discussion about how all real numbers will fall into one of these categories. If 
available, use different colored paper for each of the different squares. Have students cut a 
square that will fit inside the Rational box and label it Integers. Have them recognize that the 
integer box fits inside the rational side, so an integer is also rational; it is just a special type of 
rational, which is also real. Then cut a box that will fit inside the Integer box, and label it Whole 
Numbers. Again, have them recognize that the whole number fits inside the integer, which is 
inside the rational. So, if a number is whole, then it is also an integer, rational, and real. Have 
them cut one final box to represent Natural Numbers, and this should fit inside the Whole 
Number box.   
 
After students have created this model, talk about specific examples of each type of rational 
number. Draw out a number line and have students recognize where these numbers are on the 
number line.   
 
Page 6 of the Kansas Flipbook (Grade 8 Flipbook) will give you an example of the Real Number 
Model.   
 
Students will now explore the different types of decimal expansion for rational numbers. Break 
students into two different groups. (Marzano: Cooperative Learning) Give one group a set of 

Mathematical Practices 
Reason abstractly and quantitatively: Students will 
need to recognize how numbers compare to each 
other on the number line (MP 2). 
 
Model with mathematics: Students will represent the 
groups of numbers and represent where numbers fall 
on the number line (MP 4). 
 
Attend to precision: Students will need to pay 
attention to their calculations as they estimate the 
value of irrational numbers (MP 6). 
 
Look for and make use of structure: Students will 
need to look at the structure of the real number 
system and understand how the groups are related 
(MP 7).  
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fractions that become repeating decimals and the other group a set that become terminating 
decimals. Have each group graph their numbers on the number line. Have a class discussion 
about how all rational numbers will be represented by either a terminating or repeating 
decimal.   
 
Students need to learn how to write a terminating or repeating decimal as a fraction. Students 
should use their knowledge of converting fractions to decimals to understand that decimals 
have a fraction equivalent.  
 
Converting Repeating Decimal to Fraction – This is a great lesson with step-by-step directions 
and is similar to what you will read in the Kansas Flipbook.   
Converting Decimals to Fractions Method 1 – This method has students recognize the place 
values for fractions and use that to convert. 
Converting Decimals to Fractions Method 2 – This uses the method of putting the decimal over 
1, multiply, then reduce. 
 
Students should have a good understanding of rational numbers and that they can be 
represented as fractions or decimals. Now they need to see that the other numbers are called 
irrational. Give them the example of pi and how it does not repeat and it does not terminate. 
Discuss how other numbers have these same properties. Specifically the square root of non-
perfect squares. (Marzano: Generating and Testing Hypotheses) 
 
Review perfect squares with students, and make sure they know their perfect squares at least 
up to 12. Give students a non-perfect square root and ask them to estimate the answer.   
 
There are a few different ways to get students to estimate non-perfect square roots. The 
Kansas Flipbook has two different strategies, and here is another. Square Roots will review the 
concept of perfect square roots and non-perfect square roots. (Marzano: Summarizing and 
Note Taking) 
 
  

Funded by Title A-V Consolidated Grant 158

http://www.basic-mathematics.com/converting-repeating-decimals-to-fractions.html
http://www.coolmath.com/prealgebra/02-decimals/05-decimals-converting-decimal-to-fraction-02.htm
http://www.mathsisfun.com/converting-decimals-fractions.html
http://www.slideshare.net/dhamsunita/perfect-squares-square-roots-lesson-12


GUAM District Level Curriculum Guide Grade 8 – MATH 
 Quarter 1 

Italic Information: Recursive standard – repeated in at least one other quarter 
BOLD information: Standards that should be emphasized 
 
Guam Department of Education 2013 

Resources & Links to Technology 
• Grade 8 Flipbook This document from the state of Kansas unwraps all the CCSS and provides examples and misconceptions for every standard.  

This document will be a support for every Big Idea.   
• Illustrative Mathematics This site also provides many higher level questions and problems for most of the CCSS for this grade level.   
• Converting Repeating Decimal to Fraction  
• Converting Decimals to Fractions Method 1  
• Converting Decimals to Fractions Method 2  
• Square Roots 

 
 

Big Idea 2, Quarter 1: 
Students will be able to recognize and describe the congruency of 
rotations, reflections, or translations of two-dimensional shapes and 
their parts.   

Essential Question(s): 
How can transformations be used to prove congruency? 

Standards: 
8.G.1.a Verify experimentally the properties of rotations, reflections, and translations: a. Lines are taken to lines, and line segments to line 

segments of the same length. 
8.G.1.b Verify experimentally the properties of rotations, reflections, and translations: b. Angles are taken to angles of the same measure. 
8.G.1.c Verify experimentally the properties of rotations, reflections, and translations: c. Parallel lines are taken to parallel lines. 
8.G.2 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. 
8.G.3 Describe the effect of dilations, translations, rotations, and reflections on two-dimensional figures using coordinates. 
8.G.4 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. 

8.G.5 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. 
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Mathematical Practices:   
1. Make sense of 
problems and 
persevere in solving 
them. 

2. Reason 
abstractly and 
quantitatively. 

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

4. Model with 
mathematics. 

5. Use 
appropriate tools 
strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
reasoning. 

 

Elements of the Standard(s) – What’s the meaning? 
Students have previously studied translations, reflections, and rotations, and will now extend that knowledge with a deeper understanding of these 
transformations (8.G.1). For translations, every point of the pre-image is moved the same distance and in the same direction from the image. For 
reflections, the image is flipped over a line, known as the “line of reflection.” For rotations, the image is spun around a fixed point called the center of 
rotation. The figure can spin either clockwise or counterclockwise.    
 
As students explore these transformations, they should recognize that characteristics such as length of a segment, measure of an angle, and parallel 
lines will remain the same under the transformation. Allow students time to explore this concept using compasses, protractors, rulers, or geometric 
software.   
 
This will lead them to the concept of congruency (8.G.2). They will recognize that when a figure can be mapped directly onto another figure using these 
transformations or a combination of the transformations, then the figures have the same size and shape. They will then develop the formal definition for 
congruency, recognizing that the corresponding angles and corresponding line segments have the same measure. Students will need to know that the 
order in which a congruency statement is written is important.   
 
Next, students will use the coordinate plane and discover the relationship between the ordered pairs of the pre-image and image under the different 
transformations (8.G.3). Students will name the exact ordered pairs, and then describe a general rule for each transformation. Have students begin with 
translations, rotations, and reflections. They will then start their study of dilations. They should recognize that dilation uses a scale factor, which will let 
them know if the figure is being enlarged or reduced.   
 
Students will recognize that under dilations the figures are not congruent, but they are similar (8.G.4). They will explore the properties that are required 
to make figures similar. They should recognize that the angles will have the same measure and the sides will be proportional.   
 
Students will begin their study of deductive reasoning. They will use informal reasoning to show the following relationships are true (8.G.5):  

• The sum of the angles in a triangle equals 180 degrees. 
• The sum of the exterior angles of a triangle equals 360 degrees. 
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• Special angle pairs are created when parallel lines are cut by a transversal. 
• Angle-Angle criteria can be used to show two triangles are similar. 

 
At this time, students do not need to write formal proofs. They will use examples to mathematically show these relationships are true. 
 
Key Vocabulary 
translations, rotations, reflections, line of 
reflection, center of rotation, clockwise, 
counterclockwise, parallel lines, congruence, 
similarity, dilations, pre-image, image, rigid 
transformations, exterior angles, interior 
angles, alternate interior angles, vertical 
angles, adjacent, supplementary, 
complementary, corresponding, scale factor, 
transversal 
 

Links to Prior Learning 
Students have studied basic geometric 
concepts like lines, angles, parallel lines, and 
polygons. They will now use those concepts 
and deepen that knowledge through the 
study of transformations.   
 

Links to Future Learning 
Students will use the knowledge of transformations, 
congruence, and similarity in depth in high school 
Geometry. They will explore specific theorems and 
postulates.   

Instructional Strategies (EL, SIOP, SPED, Marzano) 
Students first need a good understanding of the transformations and exactly what is happening 
with each one. Math is Fun - Transformations will walk students through each of the 
transformations: translate, rotate, reflect, and dilation. (Marzano: Summarizing and Note 
Taking) It will allow them to watch a figure go through the transformation when it is graphed 
on the coordinate plane. They will also go through the idea of congruency and similarity with 
the figures under the transformations. This should just be used as an introduction to these 
terms and what they will be studying.   
 
Now look at each transformation separately, starting with translations. Have a discussion with 
students to have them put the idea of transformations in their own words, and fill in any gaps 
they are missing. They need to understand that a translation is just moving a figure from one 
point to the next in a specified direction. Have students think about where they might see 
translations in the real world. (Marzano: Identifying Similarities and Differences)  
 

Mathematical Practices 
Reason abstractly and quantitatively: Students will be 
required to make conjectures looking at sample 
problems (MP 2). 
 
Construct viable arguments and critique the reasoning 
of others: Students will work with other students to 
make conjectures (MP 3). 
 
Model with mathematics: Students will have the 
opportunity to show why geometric statements are 
true (MP 4). 
 
Use appropriate tools strategically: Students will be 
using rulers and protractors to support statements 
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Have this same discussion with rotations and reflections. They need to understand that a 
rotation is moving a figure around a specific point and that a reflection is a mirror image across 
a specific line. Have them discuss where they see rotations and reflections in the real world.  
 
Now they should explore what happens to the figures under these transformations. Set up 
three different stations. At each station, give a figure under one of the transformations and 
have students use rulers and protractors to measure the length of the sides and the measure of 
the angles. After they have rotated through all the stations, have students work in groups to 
come up with a conclusion they can make about each transformation. They should recognize 
that all the sides and angles have stayed the same under each transformation; this will lead to 
the definition for congruency. (Marzano: Generating and Testing Hypotheses)   
 
They should recognize that when two figures are congruent, all their sides and angles are equal.  
To practice congruency, give students a figure under a set of transformations, and ask the 
students if they could map one figure onto the other, and to describe what transformations 
they have used. Explain that when a figure can be mapped onto another one, the figures are 
congruent. Have students work on writing congruent statements about two polygons, 
emphasizing that the order in which you write the statements is important because it states 
which angles and sides are congruent. 
 
Now students will explore what each transformation does to the vertices of the polygon. Put 
students in groups, and assign each of them a transformation to study. (Marzano: Cooperative 
Learning)  Give them a few examples to look at and see if they can figure out the general rule 
that could be applied to that transformation. Once they have agreed upon a rule, have them 
make a poster to show it, and then share with the rest of the class. After all the rules have been 
established, have students practice finding the coordinates of the vertices of figures under the 
transformations.  
 
Now start looking at dilations. Explain that this transformation is the figure being enlarged or 
reduced and it will depend on the scale factor. Have students use rulers and given a figure, 
measure the sides and then a draw a figure 3 times as big and then ½ as big. Have them use 

(MP 5).  
 
Attend to precision: Students need to use the correct 
vocabulary and pay attention to details as they 
measure lines and angles (MP 6). 
 
Look for and make use of structure: Through different 
examples, students will be able to see the reasoning 
that applies (MP 7). 
 
Look for and express regularity in repeated reasoning: 
Through different examples, students will be able to 
see the reasoning that applies (MP 8). 
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protractors to measure the angles of these figures. They should see that even though the sides 
changed, the angles stayed the same. This will lead to a discussion of similarity. Explanation of 
Similar Figures gives a good explanation of similar figures versus congruent figures and how 
they are related to the different transformations. Have students practice identifying 
coordinates of a figure under dilation and be able to describe a set of transformations that will 
map a figure onto a similar figure. 
 
For the last part of this unit, students will use their knowledge of angle relationships to show 
other angle relationships that are true. Kansas Flipbook (pp. 34, 35, 40, 41) gives some great 
strategies of how to teach this standard.   
 
Resources & Links to Technology 

• Transformation Resources  This site will give you links to videos and other resources related to these standards. 
• Math is Fun - Transformations 
• Explanation of Similar Figures 
• Kuta Software  This site provides some extra practice worksheets. Look at the box labeled Plane Figures and Rigid Transformations. 

 
 

Big Idea 3, Quarter 1: 
Students will be able to use powers (down to cubed roots) to 
calculate and solve problems, as well as to represent and compare 
values written in scientific notation. 

Essential Question(s):   
How much smaller is a number raised to a fractional power compared to the 
original number? 
How much larger is a number raised to a whole-number power compared to 
the original number? 

Standards: 
8.EE.1 Know and apply the properties of integer exponents to generate equivalent numerical expressions. 
8.EE.2 Use square root and cube root symbols to represent solutions to equations of the form x^2 = p and x^3 = p, where p is a positive rational 

number. Evaluate square roots of small perfect squares and cube roots of small perfect cubes. Know that √2 is irrational. 
8.EE.3 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.  
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8.EE.4 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. 

 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in solving 
them. 

2. Reason 
abstractly and 
quantitatively. 

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

4. Model with 
mathematics. 

5. Use 
appropriate tools 
strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
reasoning. 

 

Elements of the Standard(s) – What’s the meaning? 
This Big Idea is split into two categories. The first will deal with students’ understanding of what an exponent means, and how to rewrite expressions 
that contain exponents (8.EE.1). They will specifically work with square roots and cube roots to solve equations (8.EE.2). In the second part, students will 
learn how to write numbers in scientific notation (8.EE.3) and then perform operations with these numbers (8.EE.4). 
 
Students have already studied exponents and should understand the basic meaning. They will now use that knowledge to understand the basic 
properties of exponents and apply them to problems with numerical bases (8.EE.1). There are five properties students will need to understand and be 
able to apply: 

1) Am ∙ An = Am + n – Add exponents when the bases are the same. 
2) Am/An = Am – n – Subtract exponents when the bases are the same.  
3) (Am)n  = Amn – Multiply exponents when you have a power to a power. 
4) A0 = 1 – Anything to zero power is equal to 1. 
5) A-1  = 1/A – A negative exponent means take the reciprocal. 

 
Students need to apply these properties to numerical bases. For example, they will need to know that 23 ∙ 25 = 23 + 5 = 28. They will need to work through 
problems that require them to use more than one of these properties to simplify.   
 
After they understand these properties, students will study square roots and cube roots. They first should know what a perfect square and a perfect 
cube mean and understand that square roots and cube root are the inverse operations of square and cube. Further, they should apply their knowledge 
of rational and irrational numbers to understand that the square root or cube root of a non-perfect square or cube is an irrational number. Once they 
understand the concept of cube root and square root, they will solve basic equations. They will only look at equations that give them a rational answer.  
They should understand that when you take the square root of a variable you get two answers, positive and negative, but that when taking a cube root, 
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the answer is specific to the sign of the number. 
 
Students will take their knowledge of place value and exponents and learn how to write numbers in scientific notation. They need to understand that 
when written in scientific notation, a positive exponent will equal a larger number, and a negative exponent will be used to represent the smaller 
numbers. They should know that as the exponent increases, the value of the number increases by a power of 10. They should be able to relate the 
number to a unit, understanding that 3 x 108 will represent a large number and should choose an appropriate corresponding unit.   
 
After they understand how to write a number in scientific notation and what that number means, they will use the rules for exponents to perform 
operations. They will need to multiply and divide given two numbers in scientific notation, one in scientific notation and one in decimal, or both in 
decimal that they must convert to scientific notation first. They also need to understand how technology represents scientific notation. Students should 
recognize that the output of 2.45E+23 is 2.45 x 1023 and 3.5E-4 is 3.5 x 10-4.   
 
Key Vocabulary 
squared, square root, cubed, cube root, 
scientific notation 

Links to Prior Learning 
Students have already worked with basic 
exponents, and they have a good 
understanding of place value and how to 
write and compare very small and very large 
numbers.   
 

Links to Future Learning 
As students begin to study Algebra, they will continue 
to work with exponents and extend their knowledge 
from 8th grade to deal with rational exponents.  

Instructional Strategies (EL, SIOP, SPED, Marzano) 
Cool Math - Exponents will walk students through all the rules for exponents and 
understanding why the rules work. (Marzano: Summarizing and Note Taking) It will give 
examples and then some problems for students to do themselves. After they understand the 
rules, they need to practice with numbers as the bases instead of variables. Another option 
would be to set up stations. Post each rule at a station, and have students explore what 
happens when you multiply, divide, and raise exponents to a power. Have them develop the 
rule. (Marzano: Generating and Testing Hypotheses)  
 
Take some time to develop the understanding of what a zero exponent and a negative 
exponent mean. The videos, Zero Exponent Explanation and Negative Exponent Explanation, 
use the rules of exponents to establish the rules for zero and negative exponents. (Marzano: 

Mathematical Practices 
Reason abstractly and quantitatively: Students will 
need to understand why certain properties are true 
(MP 2). 
 
Use appropriate tools strategically: Students will need 
to understand how technology represents scientific 
notation (MP 5). 
 
Attend to precision: Students need to pay attention to 
their calculations (MP 6). 
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Summarizing and Note Taking)  
 
Students will now study equations that involve squares and cubes. First, have them review 
what it means to be a perfect square and a perfect cube. Explain that square roots and cube 
roots are the inverses of squares and cubes. Practice taking the square root and cube root of 
numbers. Have a discussion about what happens when the numbers are not perfect squares or 
cubes. Students should understand that these are irrational numbers. Now that they 
understand square roots and cube roots, have them apply them to simple equations. For 
example, x2 = 25. They need to understand that when you take the square root you have two 
options, 5 or –5.  For cube roots, x3 = –8, they should understand that this is just –2. Also have 
them work with equations where the answers could be fractions. 
 
Students will also learn how to write numbers in scientific notation. First, have students explore 
the powers of 10, both positive and negative exponents. Then, give them problems written in 
scientific notation, and have them multiply it out to see what they get. They should recognize 
that they are ending up with very large or very small numbers. Have a discussion about when 
the numbers are large, and when are they small, getting them to recognize positive exponents 
give you large numbers and negative exponents give you small numbers. Place students in 
groups and have some of the groups work with writing large numbers in scientific notation and 
some groups working with the small numbers, and have them develop steps for writing 
numbers in scientific notation. Have each group share out and fill in any gaps they are missing. 
(Marzano: Cooperative Learning) 
 
Finally, have students combine their knowledge of scientific notation and exponents to perform 
operations with numbers in scientific notation. They should know that you can multiply or 
divide the numbers, then apply the rules for exponents to the powers of 10. They need to 
analyze their answer and make sure it is in scientific notation. Scientific Notation Practice has 
worksheets to allow students to practice putting numbers in scientific notation and then 
performing operations. (Marzano: Homework and Practice) Have students practice with 
calculators so they can understand how to read the answers from the calculators.  
 

Look for and make use of structure: Students will 
recognize how the rules for exponents and for 
scientific notation follow the rules they already know 
about multiplying and powers (MP 7). 
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Resources & Links to Technology 
• Cool Math - Exponents 
• Zero Exponent Explanation 
• Negative Exponent Explanation 
• Kuta Software  This site provides extra practice for applying the properties of exponents and writing numbers in scientific notation. 
• Scientific Notation Practice 

 
 

 

Funded by Title A-V Consolidated Grant 167

http://www.coolmath.com/prealgebra/13-intro-to-exponents/index.html
http://www.virtualnerd.com/pre-algebra/factors-fractions-exponents/exponent-properties/negative-zero-exponents/zero-exponent-definition
http://www.virtualnerd.com/pre-algebra/factors-fractions-exponents/exponent-properties/negative-zero-exponents/negative-exponent-definition
http://www.kutasoftware.com/freeipa.html
http://www.mathworksheets4kids.com/scientific-notations.html


GUAM District Level Curriculum Guide Grade 8 – MATH 
 Quarter 2 

Italic Information: Recursive standard – repeated in at least one other quarter 
BOLD information: Standards that should be emphasized 
 
Guam Department of Education 2013 

Big Idea 1, Quarter 2: 
Students will be able to use powers (down to cubed roots) to 
calculate and solve problems, as well as to represent and compare 
values written in scientific notation. 

Essential Question(s):   
How much smaller is a number raised to a fractional power compared to the 
original number? 
How much larger is a number raised to a whole number power to the original 
number? 
How do you compare very large and very small numbers? 

Standards: 
8.EE.1 Know and apply the properties of integer exponents to generate equivalent numerical expressions. 
8.EE.2 Use square root and cube root symbols to represent solutions to equations of the form x^2 = p and x^3 = p, where p is a positive rational 

number. Evaluate square roots of small perfect squares and cube roots of small perfect cubes. Know that √2 is irrational. 
8.EE.3 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.  
8.EE.4 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. 

 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in solving 
them. 

2. Reason 
abstractly and 
quantitatively. 

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

4. Model with 
mathematics. 

5. Use 
appropriate tools 
strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
reasoning. 

 

Elements of the Standard(s) – What’s the meaning? 
The same standards are addressed in Big Idea 3, Quarter 1.   
 
Key Vocabulary 
See Big Idea 3, Quarter 1. 
 

Links to Prior Learning 
See Big Idea 3, Quarter 1. 
 

Links to Future Learning 
See Big Idea 3, Quarter 1. 
 

Instructional Strategies (EL, SIOP, SPED, Marzano) 
See Big Idea 3, Quarter 1. 
 
This Big Idea also includes students comparing very large and very small numbers. Students are 

Mathematical Practices 
See Big Idea 3, Quarter 1. 
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already familiar with place values and should apply that knowledge to comparing numbers in 
scientific notation. They should first look at the power of 10 and then look at the decimal. 
Students should also work on comparing numbers in scientific notation with numbers in 
decimal notation. 
 
Resources & Links to Technology 
See Big Idea 3, Quarter 1. 
 
 

Big Idea 2, Quarter 2: 
Students will be able to prove and apply the Pythagorean Theorem. 
 

Essential Question(s):   
How can the missing side of a right triangle be found? 
How would you show the Pythagorean Theorem to be true? 

Standards: 
8.G.6 Explain a proof of the Pythagorean Theorem and its converse. 
8.G.7 Apply the Pythagorean Theorem to determine unknown side lengths in right triangles in real-world and mathematical problems in two 

and three dimensions. 
8.G.8 Apply the Pythagorean Theorem to find the distance between two points in a coordinate system. 
 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in solving 
them. 

2. Reason 
abstractly and 
quantitatively. 

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

4. Model with 
mathematics. 

5. Use appropriate 
tools strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
reasoning. 

 

Elements of the Standard(s) – What’s the meaning? 
Students will expand on their knowledge of triangles and show that all right triangles share the same property: a2 + b2 = c2. They will learn that this is the 
Pythagorean Theorem, and that if they are given a right triangle they know this is true, and conversely they can prove a triangle is right by showing this 
relationship exists. Students are familiar with the area of squares and should use this knowledge to prove the Pythagorean Theorem (8.G.6).   
 
Students will apply the Pythagorean theorem in three ways: find the missing side of a triangle (8.G.7), apply to a real-world situation (8.G.7), and use in 
the coordinate plane to find the distance between two points (8.G.8).   
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Key Vocabulary 
right triangle, legs, hypotenuse, Pythagorean 
Theorem, converse 
 
 

Links to Prior Learning 
Students already know the basic concept of 
triangles and are familiar with squares and 
square roots.   

Links to Future Learning 
Students will use this knowledge in Geometry when 
they explore the proof of the Pythagorean Theorem 
by the use of similar triangles.  

Instructional Strategies (EL, SIOP, SPED, Marzano) 
Students should start with a review of what is required to make a triangle: the sum of two sides 
must be greater than the third side. Now have them investigate right triangles. Before moving 
into the computations, it is important to stop to be sure students are accurately identifying the 
legs of the triangle versus the side that is the hypotenuse of the triangle. The legs are the two 
sides that form the right angle. You can have students used colored pencils and use one color 
to trace the legs and another color to trace the hypotenuse. When students do this, the 
orientation of the triangle doesn’t matter. At this point, give students a couple of different 
triangles and have them fill in the table below: 
 

Triangle 
 

Measure of  
Leg 1 

Measure of  
Leg 2 

Measure of 
Hypotenuse 

Area of 
Square 
on Leg 1 

Area of 
Square 
on Leg 2 

Area of 
Square on 
Hypotenuse 

1       
2       

  
Have students work in groups to develop a conjecture about the lengths of the sides of a right 
triangle. As a class, discuss the conjectures and develop the Pythagorean Theorem. (Marzano: 
Cues, Questions, and Advanced Organizers)  Explain that this theorem works in this manner: if it 
is a right triangle then a2 + b2 = c2, and if a2 + b2 = c2 then it is a right triangle. Give students the 
lengths of sides of a triangle, and have them determine if it is a right triangle. Specifically give 
them Pythagorean Triples, and develop how they can create similar triangles by multiplying by 
a scale factor.  
 
Now that they understand the Pythagorean Theorem, students should explore the different 
proofs of the theorem. Pythagorean Practice will give students the proof using the area of 

Mathematical Practices 
Make sense of problems and persevere in solving 
them: Students will need to look at situations and 
determine how they can apply their knowledge of the 
Pythagorean Theorem (MP 1). 
 
Construct viable arguments and critique the reasoning 
of others: Students will need to look at a set of 
information and make conjectures (MP 3). 
 
Model with mathematics: Students will need to show 
models of the triangles as they apply the Pythagorean 
Theorem to assure the measurements are substituted 
into the formula correctly (MP 4). 
 
Attend to precision: Students will need to pay 
attention to their calculations and the vocabulary they 
are using with Pythagorean Theorem (MP 6). 
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squares on each side of the triangle and animate how it works. (Marzano: Summarizing and 
Note Taking) It will also explain how the Pythagorean Theorem can be used to solve for the side 
of a triangle and give some practice problems for students to work on. Students should 
continue to practice solving for a missing side in a triangle. On this site, Using Pythagorean, go 
to Under Plane Figures and use Pythagorean Theorem. It will give them practice problems for 
finding a missing side of a right triangle. (Marzano: Homework and Practice)  
 
Application #1 – This site provides some examples to show students how the Pythagorean 
Theorem can be used. 
Application #2 – This site is an interactive set of problems students can work through that apply 
the Pythagorean Theorem. 
Application #3 – This site includes application problems of the Pythagorean Theorem. 
Application #4 – This site includes application problems of the Pythagorean Theorem. 
(Marzano: Homework and Practice) 
 
All of these resources will give students an understanding of how the Pythagorean Theorem can 
be applied in the real world. Students have already found vertical and horizontal distances 
between points, but will now be able to use Pythagorean Theorem to find the distance 
between any two points on the coordinate plane.  
 
Place students in partners, and give each group an ordered pair. (Marzano: Cooperative 
Learning) Have them graph the ordered pair and then find the distance between the origin and 
that ordered pair. Tell them you want them to use right triangles and apply the Pythagorean 
Theorem. After students get the correct answer, give them two ordered pairs to graph, and 
have them find the distance between these points. As students get the problems correct, give 
them more challenging problems.   
 
Resources & Links to Technology 

• Pythagorean Practice  This will give students the proof using the area of squares on each side of the triangle and animate how it works. 
• Using Pythagorean  Under Plane Figures, use Pythagorean Theorem, it will give them practice problems for finding a missing side of a right 

triangle.   
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• Application #1  Gives some examples to show students how the Pythagorean Theorem can be used 
• Application #2  Gives an interactive set of problems the students can work through 
• Application #3  Gives some application problems 
• Application #4  Gives some application problems 

 
 

Big Idea 3, Quarter 2: 
Students will be able to use formulas to find the volume of cones, 
spheres, and cylinders. 
 

Essential Question(s):   
How can formulas be used in problem solving? 

Standards: 
8.G.9 Know the formulas for the volumes of cones, cylinders, and spheres and use them to solve real-world and mathematical problems. 
 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in solving 
them. 

2. Reason 
abstractly and 
quantitatively. 

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

4. Model with 
mathematics. 

5. Use appropriate 
tools strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
reasoning. 

 

Elements of the Standard(s) – What’s the meaning? 
Students will use their previous knowledge of the volume of a rectangular prism (length x width x height) to derive the formula for the volume of a 
cylinder (8.G.9). They will then apply the formula to real-life situations and explain the meaning of volume. 
 
After they understand the volume formula for cylinder, they will use that information to understand the formulas for cones and spheres (8.G.9). They 
should recognize that both the cone and sphere can fit inside the cylinder, and therefore their volumes are a part of the volume of the cylinder.  
Students should be able to apply these formulas to real-life situations and explain the meaning of volume.   
    
Key Vocabulary 
cylinder, cone, sphere, radius, height, pi, 
volume, area of circle 
 

Links to Prior Learning 
Students are familiar with volume and have 
used formulas to find the volume of prisms.   
 

Links to Future Learning 
Students will deepen their knowledge of volume when 
they study these concepts in Geometry.  
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Instructional Strategies (EL, SIOP, SPED, Marzano) 
Have a discussion with the class about what they are finding when they find the volume. Ask 
them about situations where it would be important to find the volume, so they understand 
there is an application to volume. (Marzano: Cues, Questions, and Advanced Organizers) Place 
students in groups and give them a box and a ruler. Have the group fine the volume of their box 
and explain to how they found the volume. Once the group has the volume correct, give them a 
cylinder (a can) and see if they can apply their reasoning for finding the volume of a rectangular 
prism to find the volume of the cylinder. (Marzano: Cooperative Learning) After the groups are 
done, have a class discussion about the volume of a cylinder. Give students an opportunity to 
practice finding the volume of cylinders, Cylinder Practice Problems. (Marzano: Homework and 
Practice) Have students complete a journal writing about where they think the volume of 
cylinder could be used in a real-life situation, and then have them share with their partners 
what they wrote.  
 
Now that they understand how to find the volume of a cylinder, start talking about finding the 
volume of a cone. Looking at a cone and a cylinder with the same height, have students write a 
statement about the volume of the cone compared to the volume of the cylinder. Have 
students watch the Cylinder and Cone Video about the relationship between the volume of 
cylinder and cone to see if their statements were true. (Marzano: Summarizing and Note 
Taking) If possible, show students how the cone will fit inside the cylinder, and like the video, it 
will take 3 cones to fill the cylinder, so the volume of the cone is 1/3 the volume of the cylinder. 
Give students some time to practice. Cone Practice Problems has worksheets on cylinder, 
cones, and spheres, and also some real-life situations. (Marzano: Homework and Practice) 
 
Students will now explore the formula for the volume of a sphere. The Grade 8 Kansas Flipbook 
page 47 gives a great explanation of how to derive the volume formula of a sphere using the 
concept of a hemisphere and a cylinder. Volume of a Sphere will give some videos on all the 
aspects of finding the volume of a sphere along with videos on how to prove the formula. There 
are also some practice problems.   
 

Mathematical Practices 
Make sense of problems and persevere in solving 
them: Students will need to work through formulas 
and understand all parts (MP 1). 
 
Construct viable arguments and critique the reasoning 
of others: Students will need to use their previous 
knowledge to develop an understanding of volume of 
cylinders, cones, and spheres (MP 3). 
 
Model with mathematics: Students will use modeling 
to develop formulas (MP 4). 
 
Look for and make use of structure: Students will 
need to understand the connection between volume 
of cylinder, cones, and spheres (MP 7). 
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Resources & Links to Technology 
• Common Core Lesson  This is a video of a teacher giving a common core lesson on 8.G.9. 
• Cylinder Practice Problems 
• Cylinder and Cone Video 
• Cone Practice Problems  This Web site will give you worksheets on cylinders, cones, and spheres, and also some real-life situations. 
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Big Idea 1, Quarter 3: 
Students will be able to analyze and solve linear equations using 
multiple strategies and methods. 

Essential Question(s):   
How are algebraic rules used to solve linear equations? 

Standards: 
8.EE.7.a Solve linear equations in one variable. a. 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). 

8.EE.7.b Solve linear equations in one variable. b. Solve linear equations with rational number coefficients, including equations whose solutions 
require expanding expressions using the distributive property and collecting like terms. 

 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in solving 
them. 

2. Reason 
abstractly and 
quantitatively. 

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

4. Model with 
mathematics. 

5. Use appropriate 
tools strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
reasoning. 

 

Elements of the Standard(s) – What’s the meaning? 
Students will continue their work with one-variable equations and solve equations with the same variable on both sides of the equal sign (8.EE.7a). They 
should understand that the solution to the equation is the value(s) of the variable that will make a true statement when substituted back into the 
equation. They will solve equations that include distributive property, combining like terms, and rational numbers (8.EE.7b). 
 
Students should understand that an equation will have one solution when the variable does not cancel out. If each side of the equation is treated as a 
linear equation and graphed, the intersection would represent the solution. The x-coordinate would represent the value of the variable, and the y-
coordinate would represent the value of the equation when the x-coordinate is substituted into the equation. 
 
Equations will have no solution when the variables cancel out and the constants are not equal. Students should understand that no solution means no 
value of the variable can be substituted into the equation that will make the sides equal. If each side of the equation is treated as a linear equation and 
graphed, the lines would be parallel.   
 
Equations could also have infinitely many solutions when both sides of the equations are equal after they are simplified. Students should understand 
that infinitely many solutions means that any value substituted into the equation will create a true statement. If each side of the equation is treated as a 
linear equation and graphed, the lines would be the same.     
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Key Vocabulary 
linear equation, distributive property, like 
terms, solution, no solution, infinitely many 
solutions 
 

Links to Prior Learning 
Students already understand the properties of 
operations as they apply to equivalent 
expressions. 
 

Links to Future Learning 
Students will use the knowledge of solving equations 
when they work with graphing, systems, and higher 
order equations.  
 

Instructional Strategies (EL, SIOP, SPED, Marzano) 
Start with a review of solving one- and two-step equations. Make sure students understand the 
basic properties of solving equations and reteach as needed. Review Game will walk students 
through a game that allows them to earn money as they answer questions correctly. Students 
should also review the concepts of combining like terms. (Marzano: Homework and Practice)   
 
Begin to work with equations that have the same variable on each side. Have students separate 
the two sides into two linear equations and graph on a coordinate plane using an x|y table. 
(Marzano: Identifying Similarities and Differences) Give students a range of numbers to plug in 
to make sure one of the numbers is the solution. Have a discussion about what students 
noticed about the lines they graphed. Students should recognize that the lines intersect at one 
point. Talk about how that point will represent the solution to the equation. Now work on 
algebraically solving equations and have students check their answers.   
 
Once they understand how to solve an equation with one solution, have them explore the 
equations with no solution and infinitely many solutions. Give them one “no solution” equation 
and one “infinitely many” solutions equation. Have them graph each one, and have them make 
one conjecture about what each graph means. Now have them solve algebraically and compare 
their answer with the conjecture from their graph. (Marzano: Generating and Testing 
Hypotheses) Put students in groups, and have them discuss what each solution should be and 
why. Have each group share, and as a class the concept of no solution and infinitely many 
solutions should be developed. They should understand that when solving an equation, a false 
statement (4 = 5) will mean no solution and the graph is parallel lines, and a true statement (6 = 
6) will mean infinitely many solutions and the graph is the same line. 
 
Now begin to work with more difficult equations. Include equations that involve fractions, 

Mathematical Practices 
Reason abstractly and quantitatively: Students will 
need to use reasoning skills to connect the graphs and 
their information to the associated equation (MP 2). 
 
Attend to precision: Students will need to pay 
attention to their basic calculations and make sure 
they are applying rules of integers correctly (MP 6). 
 
Look for and make use of structure: Students should 
understand the concept of equations and the 
importance of keeping the equation balanced (MP 7).  
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distributive property, and combining like terms. Kuta Software - Linear, Cool Math - 
Linear, Fraction Explanation will give some resources for practice and some good explanations. 
(Marzano: Homework and Practice)  
 
Resources & Links to Technology 

• Review Game 
• Linear Equations  Links to several videos on how to solve many different types of linear equations.  
• Kuta Software - Linear 
• Cool Math - Linear 
• Fraction Explanation 

 
 

Big Idea 2, Quarter 3: 
Students will be able to define, evaluate, and compare functions using 
proportionality and slope. 

Essential Question(s):  
Given any two points, how can the relationship of all of the points on a 
straight line be shown? 
How does the slope of a line relate to a proportion? 

Standards: 
8.EE.5 Graph proportional relationships, interpreting the unit rate as the slope of the graph. Compare two different proportional relationships 

represented in different ways.  
8.EE.6 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. 
8.F.1 Understand that a function is a rule that assigns to each input exactly one output. The graph of a function is the set of ordered pairs 

consisting of an input and the corresponding output. Function notation is not required in Grade 8. 
8.F.2 Compare properties of two functions each represented in a different way (algebraically, graphically, numerically in tables, or by verbal 

descriptions).  
 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in solving 

2. Reason 
abstractly and 
quantitatively. 

3. Construct viable 
arguments and 
critique the 

4. Model with 
mathematics. 

5. Use appropriate 
tools strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
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them. reasoning of others. reasoning. 
 

Elements of the Standard(s) – What’s the meaning? 
Students will start with a study of slope and proportional relationships (8.EE.5). Students should be able to identify the unit rate (slope), when given a 
graph, an equation, or a table. They should be able to compare these proportional relationships to make conclusions about a related situation. They 
should recognize in an equation, the unit rate (slope) is the coefficient of x, and on a graph or table it is represented by the change from one point to the 
next.   
 
Now students will use their knowledge of similar triangles to show that the slope between any two points on a line is the same. They will use this 
information to write the equation of the line (8.EE.6). Students will look at the graph of a line with three different points. To show that the slope is the 
same between these points, they will draw two different triangles and show that the triangles are similar by comparing the sides. They want to show 
that the proportion of the sides will represent the same constant. Now that they can identify the slope of the line, they will write the equation of the 
line. They will use y = mx for a line through the origin, and y = mx + b for a line intersecting the y-axis at b.  
 
Students will study functions. They first need to understand that to be a function a rule must take one input value to exactly one output value. They 
should understand that the input and output values can be used to graph the function (8.F.1). Students should look at graphs, tables, and equations and 
determine if they represent a function. They should be able to explain why it is a function. If they decide it is not a function, they should provide a 
counterexample: the input value with at least two output values.    
 
Now students will look at different representations of functions: graphs, tables, equations, and compare the properties (8.F.2). They should be able to 
determine things like which function has a greater rate of change or which one has a negative slope. Students should explore different forms of an 
equation and how they can find the slope of that equation so they can compare the slope with other functions.  
 
Key Vocabulary 
proportion, unit rate, coefficient, similar 
triangles, slope, function, input value, output 
value, counterexample 

Links to Prior Learning 
Students have already studied unit rates and 
proportional relationships. They understand 
the coordinate plane and how to plot points. 

Links to Future Learning 
Students will use this information to write equations 
of lines from information and to graph more complex 
equations. They will expand their knowledge of 
functions in their study of Algebra.  
 

Instructional Strategies (EL, SIOP, SPED, Marzano) 
Students need to understand how to find unit rate when given a table, graph, or equation. 
Once they have found the unit rate, they should be asked to compare these rates to answer a 

Mathematical Practices 
Reason abstractly and quantitatively: Students will 
need to make sense of the same information 
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question about a situation. These two videos will explain how unit rate is related between 
equations, graphs, and tables. (Marzano: Summarizing and Note Taking) Proportional 
Relationships, a YouTube video to understand the proportional relationship between equations 
and graphs. Unit Rate, a YouTube video to understand how to find unit rate given a table or a 
graph. These two resources provide practice for different types of problems: Proportional 
Practice Problems  and Proportion and Rate Resources. (Marzano: Homework and Practice)  
 
Students will use similar triangles to prove the slope of a line is constant between different 
points on the line, and then use that slope to write the equation of the line. Have students start 
with a line through the origin and three different points graphed on the line; make sure the 
points are different distances apart. Have students draw in a right triangle between the first 
two points and one between the second and third points. For each triangle, have students 
compare the ratio of the sides of each triangle. Make sure they are writing the ratios as rise/run 
because they are finding the slope. They should recognize that these ratios will create a 
proportion because they are the same constant, therefore the triangles are similar. They have 
now shown that the slope of the line is constant. Have them write the equation of the line 
using the slope they found: y = mx.  
 
Have students work on a graph that does not go through the origin. First, use similar triangles 
to find the slope, and then write the equation in the form: y = mx + b, where b is where the 
graph crosses the y-axis. Have a discussion about how this point has a special name: y-
intercept. Similar Triangles and Equations is a YouTube video that explains using similar 
triangles to get the equation y = mx + b. (Marzano: Summarizing and Note Taking) Have 
students practice writing different equations. Make sure to include problems that include a 
negative slope. 
 
Students will begin their study of functions. First, discuss the meaning of input and output 
values. Look at graphs, equations, and tables, and determine the input and output values.  
Make sure they understand that the input value is put in, and the result is the output value.  
Have them name the different input/output values for each example, and write them as 
ordered pairs. Explain that to be called a function; every input value must have exactly one 

represented in different ways (MP 2). 
 
Construct viable arguments and critique the reasoning 
of others: Students will need to support their 
reasoning for functions and provide counterexamples 
if appropriate (MP 3). 
 
Look for and make use of structure: Students will 
need to use structure of functions to make sense of 
problems (MP 7). 
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output value. Look at the examples and determine which ones are functions. Give students a 
variety of different graphs, tables, and equations, and have them determine if they represent a 
function, and have them justify their answer. If their answer is no, give the counterexample: 
the input/output values that make it a non-function. Practice Resources will give different 
practice opportunities. (Marzano: Homework and Practice)   
 
Now students will look at different functions: graphs, tables, and equations, and compare their 
properties. They will have to make conjectures about the rate of change of each function and 
use that information to answer a question about a situation. (Marzano: Generating and Testing 
Hypotheses) Compare Functions is a set of videos for comparing different functions. 
Use Function Practice Problems for guided practice. (Marzano: Homework and Practice, 
Identifying Similarities and Differences)   
 
Resources & Links to Technology 

• Proportional Relationships 
• Unit Rate 
• Proportional Practice Problems 
• Proportion and Rate Resources 
• Similar Triangles and Equations 
• Practice Resources 
• Function Practice Problems 

 
 

Big Idea 3, Quarter 3: 
Students will be able to analyze and solve pairs of simultaneous linear 
equations, including real-world problems.  
 

Essential Question(s):   
What does the solution of a system of linear equations tell you? 
How do you solve a system of equations algebraically? Graphically? 
In what situations would you have simultaneous equations to solve?  
What are the real-world problems? 

Standards: 
8.EE.8.a Analyze and solve pairs of simultaneous linear equations. a. Understand that solutions to a system of two linear equations in two variables 
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correspond to points of intersection of their graphs, because points of intersection satisfy both equations simultaneously. 
8.EE.8.b Analyze and solve pairs of simultaneous linear equations. b. Solve systems of two linear equations in two variables algebraically, and 

estimate solutions by graphing the equations. Solve simple cases by inspection.  
8.EE.8.c Analyze and solve pairs of simultaneous linear equations. c. Solve real-world and mathematical problems leading to two linear equations 

in two variables.  
 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in solving 
them. 

2. Reason 
abstractly and 
quantitatively. 

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

4. Model with 
mathematics. 

5. Use appropriate 
tools strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
reasoning. 

 

Elements of the Standard(s) – What’s the meaning? 
Students will learn how to solve a system of equations and understand the meaning of the solution. They should understand that a system will have one 
solution when the lines intersect at one point, no solutions when the lines do not intersect, and infinitely many solutions when the lines are the exact 
same line. They will need to solve by graphing and be able to estimate the solution by graphing (8.EE.a).   
 
They should be able to solve systems algebraically and understand the context of the solution (8.EE.b). They need to recognize when a solution is no 
solution and infinitely many solutions. They should work with equations that involve fractions and decimals. They will need to use the process of 
substitution and elimination. They should be able to write and solve a system of solutions that model a real-world situation (8.EE.c). The context of a 
problem is important to include early in instruction so that students can make sense of the solution as well as the procedures for solving a system of 
equations.   
 
Key Vocabulary 
system of equations, elimination, substitution 
 
 

Links to Prior Learning 
Students already understand the concept of 
one solution, no solution, and infinitely many 
solutions as it applies to linear equations. 
 

Links to Future Learning 
Students will use their knowledge of systems when 
they study algebra and extend this knowledge to 
systems of three equations.  

Instructional Strategies (EL, SIOP, SPED, Marzano) 
Students have already solved equations that have one, none, or many solutions. They solved by 
graphing each side of the equation and recognizing the solution was represented by where the 
lines intersect. Now have them use that knowledge to solve a system of equations.   

Mathematical Practices 
Make sense of problems and persevere in solving 
them: Students will need to look at real-world 
situations, write a system, solve the system, and make 
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Start with solving by graphing. Give each student a line to graph and label them A, B, C, D, E, 
and F. After they have graphed their lines, have all students with the same letter check their 
answers and make sure they have graphed the line correctly. Now have an A match up with a B, 
a C with a D, and E with F. Have them graph the other student’s line on top of theirs and have a 
discussion about the solution. Make sure students recognize that the solution represents the 
ordered pair that would be a true solution for both equations. Have students practice finding 
the solution.   
 
Ask students to draw a graph that has no solution and to draw a graph that has infinitely many 
solutions. If they get stuck, tell them to think back to the solutions of equations when they had 
answers of no solution and infinitely many solutions. Have a class discussion about how 
systems can also have these solutions, and when graphing, no solution will be parallel lines, and 
infinitely many solutions will be the same line. Students should begin to recognize these 
solutions from the equations before they start graphing. (Marzano: Cues, Questions, and 
Advanced Organizers)  
 
Now give students a system of equations to solve by graphing that does not give an exact 
answer. Have students estimate what they think the answer might be. Teach them how to solve 
the systems algebraically, both by substitution and elimination. Split the class into two groups 
and have one solve by substitution and the other by elimination, so they understand either 
method will work. Have students practice solving using both methods, and have discussions 
about when it is appropriate to use each method. They need to solve equations that involve 
fractions and decimals. You should also consider having students use algebra tiles as a model to 
solve systems. It will help students distinguish what it means to solve an equation using 
substitution versus using the elimination method. (Online Algebra Tile Application for Solving 
Systems  or Video Using Algebra Tiles for Substitution or Using Representations to Solve a 
System – Go down search to open PDF “Teacher’s Directions for Task 2 Solving Using 
Eliminations Using . . .”) 
 
Have them start looking at systems that have no solution and infinitely many solutions. Make 

sense of the answers (MP 1). 
 
Model with mathematics: Students will look at 
equations and model their solution using a graph. 
Algebra tiles can also be used here to model systems 
and how to solve them algebraically (MP 4).   
 
Attend to precision: Students will need to pay 
attention to details when graphing and watch for 
mathematical errors when solving algebraically (MP 
6). 
 
Look for and make use of structure: Students should 
make the connections between solving by graphing 
and solving algebraically. Furthermore, students 
should look for patterns among and between 
problems in relationship to the equation and the 
graph (MP 7).  
 
Look for and express regularity in repeated reasoning:  
Students should use their knowledge of solving 
equations and use the same reasoning for solving 
systems (MP 8). 
 

Funded by Title A-V Consolidated Grant 182

http://www.projectsharetexas.org/resource/solving-systems-equations-concrete-models
http://www.projectsharetexas.org/resource/solving-systems-equations-concrete-models
http://www.youtube.com/watch?v=QfyEMkhDmlc
http://www.google.com/search?client=safari&rls=en&q=solving+systems+of+equations+with+algebra+tiles&ie=UTF-8&oe=UTF-8
http://www.google.com/search?client=safari&rls=en&q=solving+systems+of+equations+with+algebra+tiles&ie=UTF-8&oe=UTF-8


GUAM District Level Curriculum Guide Grade 8 – MATH 
 Quarter 3 

Italic Information: Recursive standard – repeated in at least one other quarter 
BOLD information: Standards that should be emphasized 
 
Guam Department of Education 2013 

sure they understand that when solving a system that generates a true statement, (0 = 0), will 
be infinitely many solutions, and a system generating a false statement, (0 = 6), will be no 
solution. Students should begin to see these solutions after they have manipulated the 
equations.   
 
Students will start applying systems of equations to real-life situations. They should be able to 
read through a problem, write and solve a system, and make sense of the answer. They should 
understand what it means if they get an answer of no solution or infinitely many solutions. 
Students have worked with real-life situations and writing equations in previous grades and 
lessons. Remind them of the same techniques and that with writing equations for systems, they 
are allowed to use two variables.  
 
Resources & Links to Technology 

• Systems Practice 
• System Word Problems 
• Online Algebra Tile Application for Solving Systems    
• Video Using Algebra Tiles for Substitution  
• Using Representations to Solve a System  Go down search to open PDF “Teacher’s Directions for Task 2 Solving Using Eliminations Using . . .” 
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Big Idea 1, Quarter 4: 
Students will be able to analyze and solve pairs of simultaneous linear 
equations, including real-world problems.  
 

Essential Question(s):   
What does the solution of a system of linear equations tell you? 
How do you solve a system of equations algebraically? Graphically? 
In what situations would you have simultaneous equations to solve?   
What are the real world problems? 

Standards: 
8.EE.8.a Analyze and solve pairs of simultaneous linear equations. a. 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. 
8.EE.8.b Analyze and solve pairs of simultaneous linear equations. b. Solve systems of two linear equations in two variables algebraically, and 

estimate solutions by graphing the equations. Solve simple cases by inspection.  
8.EE.8.c Analyze and solve pairs of simultaneous linear equations. c. Solve real-world and mathematical problems leading to two linear equations 

in two variables.  
 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in 
solving them. 

2. Reason 
abstractly and 
quantitatively. 

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

4. Model with 
mathematics. 

5. Use appropriate 
tools strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
reasoning. 

 

Elements of the Standard(s) – What’s the meaning? 
The same standards were addressed in Big Idea 3, Quarter 3. 
 
Key Vocabulary 
See Big Idea 3, Quarter 3. 

Links to Prior Learning 
See Big Idea 3, Quarter 3. 

Links to Future Learning 
See Big Idea 3, Quarter 3. 

Instructional Strategies (EL, SIOP, SPED, Marzano) 
See Big Idea 3, Quarter 3. 
 

Mathematical Practices 
See Big Idea 3, Quarter 3. 

Resources & Links to Technology 
See Big Idea 3, Quarter 3. 
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Big Idea  2, Quarter 4: 
Students will analyze graphs as it relates to the functional relationship 
that exists between two quantities. They will construct functions to 
model linear relationships.   

Essential Question(s):   
How do you know if a function is linear or nonlinear?   
What are the concepts and ideas that you use to construct a linear model? 

Standards: 
8.F.3 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.  
8.F.4 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. 

8.F.5 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. 

 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in solving 
them. 

2. Reason 
abstractly and 
quantitatively. 

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

4. Model with 
mathematics. 

5. Use appropriate 
tools strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
reasoning. 

 

Elements of the Standard(s) – What’s the meaning? 
Students will specifically look at functions in the form, y = mx + b, and understand that this is a linear function and the graph will form a straight line 
(8.F.3). They will look at functions represented by equations, graphs, and tables and determine if they represent a linear function. They should 
understand that linear functions have a constant rate of change between any two points.  
 
Students will look at a variety of situations and write a function to represent that situation (8.F.4). Students should recognize they need to identify two 
key pieces of information: initial value (y-intercept) and the rate of change (slope). They should know that the initial value or y-intercept is the y-value 
when x is equal to zero, and the rate of change or slope is represented by the constant change between the points. They should be able to find this 
information and write an equation given two points, a point and the slope, a graph, a table, or a verbal description.  
 
Students will look at a graph and describe and analyze the relationship between the two values: increasing, decreasing, linear, and non-linear. They 
should also be able to sketch a graph to model a situation given a verbal description of a situation (8.F.5). 
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Key Vocabulary 
initial value, rate of change, y-intercept, 
linear, non-linear 
 

Links to Prior Learning 
Students have studied the basic concepts of 
functions and how to calculate the rate of 
change using similar triangles.  
 

Links to Future Learning 
In their study of Algebra, students will deepen their 
knowledge of functions and how to apply them to 
real-world situations.  

Instructional Strategies (EL, SIOP, SPED, Marzano) 
Students need to become familiar with the word linear and understand that this means a 
straight line. Start with equations and explore what their graphs look like to determine if they 
are linear. Math is Fun - Linear will give students a good explanation of linear equations and 
some examples of non-linear functions. (Marzano: Summarizing and Note Taking) They should 
practice identifying linear functions when they are given graphs and table, and they need to 
support their answer and explain why.   
 
Students will work on writing the equation of a linear function from a variety of sources. 
Review with students the two key pieces of information they need to find regardless of the 
source: y-intercept and slope. Discuss the properties that are associated with each of these, like 
the y-intercept is the y-value when x is zero, and the slope represents the constant rate of 
change. Have students start with problems where they can clearly find the y-intercept and 
slope and write the equation in y = mx + b. Make sure they look at word problems that consist 
of a start-up cost and then an additional cost per something. Students should continue to graph 
these functions, so they can relate the equation with a line on a graph.   
 
Now work with problems where there is no clear y-intercept or slope. Students should 
recognize that a point on the line (x, y) can be substituted into the equation y = mx + b, to find 
either m or b. Writing Equations gives a good explanation and some good examples on how to 
write these equations. Point-slope form is another way students can write equations of 
lines: Point-Slope is a good explanation and includes examples. Students need to practice 
writing equations from a variety of sources: given points, given point and slope, graph, table, or 
verbal description.   
 
Students will practice graphing from a verbal description. They will need to explain where the 

Mathematical Practices 
Reason abstractly and quantitatively: Students will 
need to make sense of information given in different 
forms (MP 2). 
 
Construct viable arguments and critique the reasoning 
of others: Students will need to support their answers 
(MP 3). 
 
Model with mathematics: Students will need to use 
graphing to support their answers (MP 4).  
 
Look for and make use of structure: Students need to 
understand the overall concept of linear, given in any 
format (MP 7).  
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graph increases and decreases, and if the graph represents a linear model, or which parts will 
be linear. Analyze Graphs has a variety of resources to help students analyze graphs from 
verbal descriptions. (Marzano: Homework and Practice) 
 
Resources & Links to Technology 

• Math is Fun - Linear 
• Writing Equations 
• Point-Slope 
• Analyze Graphs 

 
 

Big Idea 3, Quarter 4: 
Students will investigate patterns of scatterplots to determine the 
degree of correlations and line of best fit if one exists. They will 
understand the patterns of bivariate data from frequency tables.   

Essential Question(s):   
How does a scatterplot help you to determine the relationship that exists 
between two quantities? 
How to you write the equation for a line of best fit? When would you do this 
and why? 

Standards: 
8.SP.1 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. 
8.SP.2 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. 
8.SP.3 Use the equation of a linear model to solve problems in the context of bivariate measurement data, interpreting the slope and intercept.  
8.SP.4 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.  

 
Mathematical Practices:   

1. Make sense of 
problems and 
persevere in solving 

2. Reason 
abstractly and 
quantitatively. 

3. Construct viable 
arguments and 
critique the 

4. Model with 
mathematics. 

5. Use 
appropriate tools 
strategically. 

6. Attend to 
precision. 

7. Look for and 
make use of 
structure. 

8. Look for and 
express regularity 
in repeated 
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them. reasoning of 
others. 

reasoning. 
 

Elements of the Standard(s) – What’s the meaning? 
Students should begin with looking at scatter plots. They need to first determine the correlation that exists: positive, negative, or none. They should be 
able to examine the data points and determine where the data is clustered together, and what that could mean within the context of the situation, and 
determine if there are any outliers, and how that affects the data. Students should apply their knowledge of linear and non-linear to determine if a 
linear association exists (8.SP.1).   
 
Once they have determined a linear association exists, they should draw in the best line they think would represent the data. They should understand 
that the line of best fit will be the one closest to the most data points (8.SP.2). Using their knowledge of linear equations, they will write an equation 
that represents this line. They will test their equation by plugging in data points not on the line. They are testing to see if their answer is close to the one 
they are given in the data. Once they have determined their equation is a good representation of the data, they will examine the slope and y-intercept 
and understand their meaning in the context of the situation (8.SP.3). 
 
Students will then explore bivariate data represented in a two-way frequency table (8.SP.4). They will display the information in columns and rows and 
then use this information to make a judgment about the relationship of the two variables.  
 
Key Vocabulary 
bivariate data, scatter plots, correlation, 
frequency tables, outliers, positive correlation, 
negative correlation, no correlation 

Links to Prior Learning 
Students began their study of statistics with 
univariate data, data for one variable, in 6th 
and 7th grade, and will now expand that 
knowledge to bivariate data.  
 

Links to Future Learning 
Once students understand the line of best fit, they will 
be able to apply this knowledge when they learn 
about the line of regression.  

Instructional Strategies (EL, SIOP, SPED, Marzano) 
Math is Fun - Scatter Plots will give students a good overview of the concept of scatter plots. 
(Marzano: Summarizing and Note Taking) They will get to see the different correlations and see 
how a line of best fit should be drawn.  
 
After they understand the overall concept, students should look at data represented in a table 
and make their own scatter plots and determine the correlation. Have a class discussion about 
what conjectures students could make by looking at the scatter plots. Discuss the concept of 

Mathematical Practices 
Reason abstractly and quantitatively: Students will 
need to look at data represented in different forms 
and make conclusions (MP 2). 
 
Model with mathematics: Students will need to 
represent data in different forms (MP 4). 
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linear correlation versus non-linear correlation. 
 
Have students further explore linear correlation for scatter plots. Line of Best Fit will allow 
students to plot their scatter plots and then draw in what they feel is the line of best fit, and 
then ask the computer for their line of best fit. The program will also give them the equation of 
the computer-generated line. (Marzano: Homework and Practice) Have students work through 
several examples to make sure they have a clear understanding of the line of best fit. Students 
should already be familiar with slope-intercept form of an equation. Have a class discussion 
about what the slope and y-intercept are for the equation, and what this means in the context 
of the situation. Have students practice with different sets of data. They should plot the points, 
graph a line of best fit, and then find the equation of that line. After they find the equation of 
the line, have students make a prediction about a situation that is not on the graph using their 
equation.  
 
Students will now explore bivariate data represented in a two-way frequency table. Bivariate 
Data Lesson Plans gives some complete lesson plans and activities for all of the standards in this 
Big Idea. If you scroll down to the bottom for 8.SP.4, it will show students how to compile data, 
then create a table, and answer questions about the information in the table.  
 

Attend to precision: Students will need to pay 
attention to what the different forms of data mean 
(MP 6). 
 
Look for and make use of structure: Students should 
understand how to relate information for bivariate 
data represented in any form (MP 7). 
 
 

Resources & Links to Technology 
• Math is Fun - Scatter Plots 
• Line of Best Fit 
• Bivariate Data Lesson Plans 
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Content:  Math Grade/Course: 8  Timeline:      50 minutes  
Standard(s): 

8.G.3 Describe the effect of dilations, translations, rotations, and reflections on two-dimensional 
figures using coordinates. 

 
Mathematical Practices: 3. Construct viable arguments and critique the reasoning of others, 4. Model with 
mathematics, 5. Use appropriate tools strategically, 6. Attend to precision, 7. Look for and make use of structure 
Lesson Overview: 
Students will work with the coordinate plane to 
identify what happens to a figure when a 
transformation is performed.  
 

Lesson Objective(s): 
In this lesson, students will be able to 

• Identify new ordered pairs when performing 
transformations. 

• Identify if a general rule could be used for each 
transformation. 

 
Vocabulary: 
Dilation, translation, rotation, reflection, two-
dimensional figure, coordinate plane, coordinates 

Focus Question(s): 
• How can a general rule be formulated to describe 

the effect of a given transformation in the 
coordinate plane? 

 
Description of Lesson (including instructional strategies): 

Anticipatory Set: 
Students are familiar with the coordinate plane and have recently learned the properties of transformations as 
they relate to lines, angles, and parallel lines. They will now use this information to show how transformations 
affect figures in the coordinate plane.    
 
Instruction and Strategies: 

1) Lesson Opener: Give each student a piece of graph paper with a rectangle drawn in quadrant 1 and 4 
using colored pencils. (MP 4,5,6) 
a) Have them identify the ordered pairs that make up the vertices of the rectangle to make sure they 

understand the coordinate plane 
b) Using one of their colors, reflect the rectangle over the y-axis, and name the ordered pairs.  
c) Using a different color, have students translate the rectangle down a number of units so that it is in 

quadrant 4, and name the ordered pairs.   
d) Using a different color, have them rotate the rectangle 180 degrees around the origin. (This will 

probably be the hardest one for students to do and may need some instruction) 
e) Using the final color, have them make the shape that is 2 times as big and ½ as small.   

 
2) Go to the link to look at each of the transformation again. Ask students to think about how the ordered 

pairs are changing through the transformation. Seeing Transformations 
 

3) Group students into eight groups, putting all the advanced students together. 
a) First have them check their ordered pairs and make sure they all agree on the answers. Allow them 

time to discuss. (MP 3) 
b) Assign each group 1b, 1c, 1d (advanced students), or 1e. Give them the task to define a general rule 

that would apply for each transformation under different circumstances: (MP 6,7) 
1) For Reflections (1b): Identify rules for reflecting across the x- axis, y – axis, and the line y = x 
2) For Translations (1c): Identify rules for any translation 
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3) For Rotations (1d): Identify rules for 90, 180, 270 degrees, and describe what happens when 
they are negative. (Advanced Student Groups) 

4) For Dilations (1e): Identify rules for 2x as big and ½ as big 
c) Have each group make a poster of the rules they have formulated 

 
To support groups in figuring out the general rule, ask students to create a chart that describes their 
original shape (pre-image) and the new shape (image). A chart is a great way for students to make 
predictions about a general rule. They might need to use several shapes to see the pattern. 

 
4) As a class, discuss the rules from the different groups and agree upon final rules. (MP 3) 

 
Guided Practice: 
1b, c, d, and e can be used as guided practice, because you will need to review the transformations with the 
students. 
Once you have agreed upon the final rules, give the students a new shape and have them apply all the rules to 
the new shape.  
 
Formative Assessment: 
Illustrative Mathematics: Reflecting Reflections 
This will give you a chance to see if the students understand the concept of reflections. You could create more 
of these types of problems using the other transformations. If time allows, do this at the end of the lesson or 
do it as the opener to the next lesson. 
 
Closure: 
Now that students understand what happens to a figure under the transformations, ask them to describe what 
characteristics about a shape changes when it goes through a transformation and what stays the same. You 
might ask students to think about how they would use the words similar and congruent to describe a shape 
that has been transformed.   
 
Independent Practice: 
This concept is not yet fully developed for students to work independently. 

 

Accommodations/Modifications: 
• Modifications should be used when assigning students to groups and what transformation you give each 

group. Make sure each group has students at the same level, so the lower students don’t just allow the 
higher level students to complete all the work.  

• You might need to begin this work with a triangle in order to follow each transformation instead of a 
rectangle.  Also consider what happens when the rectangle is drawn at a rotated angle instead of the 
sides being vertical and horizontal.   

• You could also modify the Formative Assessment. Adjust how you want them to transform the figure 
based on the level of the student. 

Resources (Textbook and Supplemental):  
• Reflecting Reflections 
• Graph paper 
• Colored pencils 
• Seeing Transformations 
• Transformation Record Sheet 
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Transformation Record Sheet 
 

Preimage 
Ordered Pairs 

Description of 
Transformation 

Image 
Ordered Pair 

 Preimage 
Ordered Pairs 

Description of 
Transformation 

Image 
Ordered Pair 

      
      
      
      
      
      
      
      
 
What is staying the same with the ordered pairs?            What is staying the same with the ordered pairs? 
 
 
What is changing? How it is changing?           What is changing? How it is changing? 
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Content:  Math Grade/Course: 8  Timeline: 50 min   
Standard(s): 

8.G.6 Explain a proof of the Pythagorean Theorem and its converse. 
8.G.7 Apply the Pythagorean Theorem to determine unknown side lengths in right triangles in real-

world and mathematical problems in two and three dimensions. 
 
Mathematical Practices: 3. Construct viable arguments and critique the reasoning of others, 6. Attend to 
precision, 7. Look for and make use of structure 
 
Lesson Overview: 
Students will begin with exploring right triangles.  
Using data they have collected, they will make a 
conjecture about right triangles. Using this 
conjecture, students will prove or disprove that a 
triangle is a right triangle. 
 

Lesson Objective(s): 
In this lesson, students will be able to 

• Prove the Pythagorean Theorem by exploration. 
• Use the Pythagorean Theorem to prove a triangle 

is a right triangle. 

Vocabulary: 
Right triangle, legs of a right triangle, hypotenuse 
of a right triangle 

Focus Question(s): 
• What is the relationship between the legs of a 

right triangle and the hypotenuse? 
 
Description of Lesson (including instructional strategies): 

Anticipatory Set: 
Review with students how to use the distance formula to find the length of a line segment. Use sides of 
triangles on a graph. 
 
Instruction and Strategies: 

1) Start with a review of how to determine if 3 lengths will make a triangle. Give the students many 
different sets of 3 lengths, and have them show how to determine if they can make up a triangle. 
 

2) Give each student a piece of paper with a graph paper, with the x- and y-axes drawn in, and a table 
to fill in information (See end of lesson for table). (Marzano: Nonlinguistic representation) 
 

3) Students will explore the unique relationship of the sides of a right triangle by drawing in many 
different triangles of their choices.  
 

4) Have the students draw the following triangle: 
a) Draw a point on the x- and y-axes, and make a right 

triangle using the points 
b) Use distance formula to find the length of the 

hypotenuse 
c) Draw a square off each side of the triangle 
d) Find the area of each of those squares  
e) Record all this information in the provided table 

 
5) Have the students repeat step 4 with 3 more triangles 

anywhere in the coordinate plane. Just make sure they 
are drawing right triangles. You may want to have them 
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use colored pencils to draw each different triangle, so they can clearly see the different triangles. 
Make sure they draw at least one triangle, not on the x- or y-axis.  
 

6) After they have finished, ask them to make a conjecture about the relationship between the sides 
of the triangles. (Marzano: Generating and Testing Hypothesis) 
 

7) Have the student pairs share and discuss their conjectures. Have them decide if the conjectures are 
true and then post the true conjectures on a poster board. (Marzano: Cooperative Learning) 

 
8) Go through the conjectures as a class. From them develop the Pythagorean Theorem and give a 

formal definition. 
 

9) Show the proof of the Pythagorean Theorem using the generic a, b, and c lengths. The students 
have used the table to show that the sum of the legs squared equals the hypotenuse squared. 
Explain that since it works for all those numbers, now you can replace the legs with the values of a 
and b and the hypotenuse with c to get a2 + b2 = c2, so now you can use this for all triangles no 
matter the value of the legs and the hypotenuse.   
 

10) At this point you can discuss that there are many different proofs of the Pythagorean Theorem, and 
even one that was developed by President Garfield. You could assign for students to research one 
other proof of the Pythagorean Theorem.   
 

11) For guided practice, have the students go back to the review you used in step 1, and determine 
which of those are right triangles. Do one together to give them an example and then have them 
complete the rest.  
 

12) Exit Problem – Give the students a set of 3 numbers and ask them to answer the following 
questions: (Marzano: Questioning) 
a) Can these 3 numbers make up a triangle (make sure the answer to this is yes), and how do you 

know? 
b) Can these 3 numbers make up a right triangle, and how do you know? 
c) In your own words explain the Pythagorean Theorem. 

  
Guided Practice: 
Problems in Step 11 
 
Formative Assessment: 
Activity in Step 1: You are checking to see what they understand about triangles. 
Exit Problem in Step 13: The question in b (How do you know) should be the answer to the focus question.  
They should be able to describe the relationship between the legs and hypotenuse of a right triangle.  
 
Closure: 
Now that students understand the Pythagorean Theorem, they will be able to apply it to real-world problems.  
They will also recognize that the Pythagorean Theorem can be used to find the distance between two points on 
a coordinate plane by creating a right triangle.  
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Independent Practice: 
Pythagorean Practice: This website gives students the notes and has animations of different ways to prove the 
Pythagorean Theorem. It also gives them practice problems. If students do not have Internet access at home, 
provide them with a worksheet with these problems.  
 

 

Accommodations/Modifications: 
• Have students use a manipulative to form the triangles instead of drawing them.   
• When the students need to draw out different triangles, allow the lower-level students to keep them on 

the axis to make it easier to form the calculations. 
• Encourage the higher-level students to draw triangles in different quadrants to make it more 

challenging. 
 

Resources (Textbook and Supplemental):  
• Pythagorean Practice 
• Pythagorean Worksheet (This would be a good worksheet after the students have had more time to 

practice with problems you did in step 12.) 
• Pythagorean Theorem in 60 Seconds (Youtube video) 
• Multiple Proofs of Pythagorean Theorem 
• How to Use the Pythagorean Theorem 
• Proof Without Words: Pythagorean Theorem (National Council of Teachers of Mathematics) 
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Table of Data:  Investigating Side Length Relationships of Triangles 
Triangle 
 

Measure of  
Leg 1 

Measure of  
Leg 2 

Measure of 
Hypotenuse 

Area of 
Square on 
Leg 1 

Area of 
Square on 
Leg 2 

Area of 
Square on 
Hypotenuse 

1       
2       
3       
4       
 
 
 
 
 
 
 
 
 
 
Drawing for Triangles on a Coordinate Plane: 
 
 
 
 
 
 
 
 
 
 

(o,3) 

(4,0) 

Students will find the length of 5 using 
the distance formula with the 
coordinates of (0, 3) and (4, 0).   

3 

4 

5 

Area = 9 

Area = 16 

Area = 25 

Conjecture about the relationship between the sides of a right triangle: 
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Content:  Math Grade/Course:  8  Timeline:  Two 50-min blocks or 1 
block 

Standard(s):  
8.EE.7a Solve linear equations in one variable: 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). 

 
Mathematical Practices: 1. Make sense of problems and persevere in solving them, 2. Reason abstractly and 
quantitatively, 3. Construct viable arguments and critique the reasoning of others.  
 
Lesson Overview: 
PRE-REQUISITE: Students should already know 
how to simplify one-step/two-step equations for 
single variables, how to combine like terms, and 
how to apply the distributive property. 
 
In this lesson, students will use multiple strategies 
and methods in analyzing and simplifying linear 
equations. They will be provided with equations 
that lead to a single solution, no solutions, or 
infinitely many solutions. They will also be 
provided with a single equation that they must be 
able to change into any of the three possibilities 
for solutions. Regardless of how the problem is 
solved, it is important that students are able to 
differentiate between equations, whether they are 
equations with one solution, no solutions, or an 
infinite number of solutions.  

Lesson Objective(s): 
In this lesson, students will be able to 

• Differentiate between equations with one 
solution, no solutions, and an infinite number of 
solutions.  
 

Vocabulary: 
Solution vs. answer, infinite solutions, no solution, 
one solution 

Focus Question(s):  
• In an equation, what conditions lead to a single 

solution? 
• What conditions lead to no solution?  
• What conditions lead to an infinite number of 

solutions? 
 
Description of Lesson (including instructional strategies): 

Anticipatory Set: (There are two possible anticipatory sets.) 
 
1. For a class that NEEDS review (Lesson Plan Attachment 1) 
Assessment task: When are the equations true? 
Ask students to complete this task, in class or for homework, a few days before the formative assessment 
lesson. This will give you an opportunity to assess the work and to find out the kind of difficulties students have 
with it. You should then be able to target your help more effectively in the follow-up lesson. Give each student 
a copy of the assessment task. 
Spend 15 minutes working individually, answering these questions. Make sure you explain your answers really 
clearly. 
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It is important that, as far as possible, students are allowed to answer the questions without assistance. 
Students should not worry too much if they cannot understand or do everything because, in the next lesson, 
they will work on a similar task that should help them. Explain to students that, by the end of the next lesson, 
they should be able to answer questions such as these confidently. This is their goal. 
Assessing students’ responses 
Collect students’ responses to the task and make some notes on what their work reveals about their current 
levels of understanding. The purpose of doing this is to forewarn you of the difficulties students will experience 
during the lesson itself so that you may prepare carefully. 
As a suggestion, do not write scores on students’ work. Research shows that this is counterproductive, as it 
encourages students to compare scores, and distracts their attention from what they can do to improve their 
mathematics. Instead help students to make further progress by asking questions that focus their attention on 
aspects of their work. Some suggestions for these are given in the Common issues table on the next page. 
These have been drawn from common difficulties observed in trials of this unit. 
We suggest you make a list of your own questions, based on your students’ work. We recommend 
you either: 

• Write one or two questions on each student’s work, or 
• Give each student a printed version of your list of questions, and highlight appropriate questions for 
each student. 

If you do not have time to do this, you could select a few questions that will be of help to the majority of 
students, and write these on the board when you return the work to the students. 
 
2. Anticipatory Set for a class that is READY to anticipate the next challenge.  
This set is designed to be a teaser (like a movie teaser) to excite their minds and have them focused on the 
upcoming learning. If they have not mastered the lesson’s prerequisites (see overview) the class may need to 
have a different anticipatory set that is based on review (see above, #1.)   
 
Set up for class: Display a single equation that has a simplified form of a = a. Ideally, also have some prop(s) 
that suggest a magician: magic wand, hat, cape, etc.  
Example equation: 4𝑥 = 2𝑥 + 2𝑥 (when solving it should simplify to 0=0) 

 

Script 

Today I would like to start by having each of you to write down your favorite number on a piece of scratch 
paper. 
[Wait]  
Ready? Good. On the board, I have already written this equation. Through my powers of math magic, I will pick 
one of you to tell me their favorite number and that number WILL BE the solution to this equation.  
[Call on a student] 
Jane, what is your number? 
[get number]  
Let us substitute Jane’s number for our x and see if it works as a solution for x. 
[Plug it in and quickly demonstrate the solution.] 
”Alakazam” 
[Wave wand or other magic effect] 
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 It does! 
[Call a different student]  
What was your number? Let us try John’s 
[Plug and solve for the class.] 
”Alakazam” It worked too! 
[Repeat once or twice until point is made] 
Wait a minute! Now we have different answers for x! For weeks now we have been solving for x and always 
coming to a single answer, every time!  
[Do a quick/classic example for a single variable from an earlier lesson.] 
What happened today? Is it magic? Were we doing our old math work wrong? Did we miss something 
important? How can we explain it? Today we are going to answer these questions as part of answering our 
focusing question. 
[point to where focus question is written] 
In an equation, what conditions lead to a single solution, what conditions lead to an infinite number of 
solutions, and what conditions lead to no solutions at all? 
 
Instruction and Strategies: 

• Students will be paired up and given set of cards. (Attached with lesson as Card Set) 
• Their task is to solve each equation from the set of cards and place them into 3 categories and justify 

their reason for creating that particular category. Each group/pairs will use a chart to display their 
categories and reason. The objectives for this activity is for students to discover that one solution 
equation will be in the form of x = a; infinitely many solutions will be in the form of a = a; and no 
solution will be in the form a = b, where a and b are different numbers.  

• A gallery walk for students to see different perspectives. 
Guided Practice: 
Transition into the first strategy: paired work. Give each pair a set of 12 cards with equations. “You will simplify 
each of the equations on your cards. Using your solutions, you and your partner must then decide how to 
group these equation cards into 3 categories. Have a reason why or how you grouped them.” 
  
Then have the pairs record their equations and solutions onto charts and write down how or why they grouped 
them.  Have them do a quick gallery walk through so that students can compare their results to other pairs and 
write down any different reasons.  
 
Finally have a guided class conversation. Have students give their opinions on the reasons (how and why) other 
groups placed their equations into categories. Guide the questions and keep students involved. Try not to 
confirm or deny reasons, but instead let the other students confirm or deny. Try not to give the final conditions 
that we are looking for until the class has come to a consensus. If the conversation gets off track, becomes 
circular, or bogged down, give just enough hints or suggestions to get them moving in the right direction.  
 
When the class is recognizing the same reasons for grouping (1 solution, infinite solutions, no solutions OR a=a, 
x=a, a=b) confirm the classes understanding and summarize the conditions.  
 
Formative Assessment:  
Initial paired responses 
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Larger Groups charted categories’ responses 
Class discussion of groups’ thinking.  
Worksheet Assignment XXX (change to your number system)  
Exit Ticket predicting future test question 
 
(Review anticipatory set’s worksheet)  
 
Closure:  
Exit Ticket: The students must write down what they think a future test/quiz question will be.  
 
Independent Practice: 
Worksheet Assignment XXX. (Lesson Plan Attachment 2) 

 

Accommodations/Modifications:  
• Remedial practice in equation simplifying is given in the remedial anticipatory set.  
• If need, algebra tiles can be utilized during the paired and independent work.  
• Advanced students can try the challenge problem on the independent work Assignment XXX 

Resources (Textbook and Supplemental):  
• Scratch paper 
• Lesson Plan Attachment 1 (for Anticipatory Set 1) 
• Lesson Plan Attachment 2 (for Independent Practice) 
• Chart forms 
• Card sheets (with Lesson Plan) 
• Algebra tiles (as needed.) 
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Card Set 
 

 
 

2x + 3 = 

 
 

11 + 3x – 7 = 6x + 4 – 3 x 

 
 

4(2x – 8) = 8(x -4) 
 
 
 

 
 
 

𝒙
𝟐 

 - 14 = 8 
 

 

 
 
 

8x - 3x + 2 – x = 4x +2 

 
 
 

10 + 6x = 15 + 9x – 3x 

 
 
 

2(x + 3) = 18 
 

 

 
 
 

6x + 5 -2x = 4 + 4x + 1 

 
 
 

2x + 15 = 2( x + 6) 
 
 

 
 
 

20 – 6 w =14 
 
 
 

 
 
 

5(x + 3) = 3(x + 5) + 2x 

 
 
 

x + 1 = x 
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When are the equations true? 
 
1. Joe and Sally are trying to decide when the following equations are true: 

  8 + x = -2 
 
    They decide to compare their work. 
 

    
 
 
 

  
 
Are Sally and Joe correct? 
If not, where have they gone wrong? 
 
Sally: 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
____________________________ 
 
Joe:  
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
____________________________ 
 
What is your answer to the question? 

8 + x = -2 
       x = -2 + 8 
       x = 6 
So, it’s true when x = 6 

If you add any positive 
number with 8, it will 
never be less than 0, so 
it’s never true 
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________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
____________________________ 
2. Sally and Joe now try to decide when the following equation is true: 

  12x – 8 = 4x  
 
Comment on their work and identify any mistakes they have made. 
 
Sally’s work: 

__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________ 
 

 
Joe’s work: 

 
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________ 
 
 
 
 
 
 
 
 

What is your answer to the question? 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
 

If the equation was 
12x -8x = 4x, then it 
would always be 
true. 12x and 8 are 
not “like terms.” 

12X – 8 = 4X 
12X – 4X = 8 

8X
8

 = 8
8
 

x = 1 
 
when x = 0   0 – 8 ≠ 0 
when x =1   12 – 8 = 4 ✓ 
when x = 2   24 – 8 ≠ 4 
 
It doesn’t work for all 
values of x, just for 
some. 
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Assessment task: When are the equations true? 
Ask students to complete this task, in class or for homework, a few days before the formative 
assessment lesson. This will give you an opportunity to assess their work and to find out the 
kind of difficulties students have with it. You should then be able to target your help more 
effectively in the follow-up lesson. Give each student a copy of the assessment task. 
 
Spend 15 minutes working individually, 
answering these questions. Make sure you 
explain your answers really clearly. 
 
It is important that, as far as possible, students are allowed to answer the questions without 
assistance. They should not worry too much if they cannot understand or do everything 
because, in the next lesson, they will work on a similar task that should help them. Explain to 
students that, by the end of the next lesson, they should be able to answer questions such as 
these confidently. This is their goal. 
 
Assessing students’ responses 
Collect students’ responses to the task, and make some notes on what their work reveals about 
their current levels of understanding. The purpose of doing this is to forewarn you of the 
difficulties students will experience during the lesson itself so that you may prepare carefully. 
As a suggestion, do not write scores on students’ work. Research shows that this is 
counterproductive, as it encourages students to compare scores and distracts their attention 
from what they can do to improve their mathematics. Instead, help students to make further 
progress by asking questions that focus their attention on aspects of their work. 
We suggest you make a list of your own questions, based on your students’ work. We 
recommend you either 

• Write one or two questions on each student’s work, or 
• Give each student a printed version of your list of questions, and highlight appropriate 
questions. 

If you do not have time to do this, you could select a few questions that will be of help to the 
majority of students, and write these on the board when you return the work to students. 
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Copy each equation out 3 times. Each time, fill in the blank boxes with a single digit. When you are 

finished, you must have one example that has one solution, one example that has no solution, and one 

example that has an infinite (∞) number of solutions. 

 𝑥 + [ ] = 𝑥 + 2 [ ]𝑥 + 5 = 4𝑥 + [ ] 3(𝑥 + 4) = 9𝑥 + [ ] 2𝑥
[ ] =

[ ]𝑥
3

 

One     

None     

∞     

Challenge: Make a 4th example that has more than one solution. You may use extra x’s in the boxes.  
TWO!     

 
Look at each equation. Decide how many solutions there will be: 1, no solutions, or infinite (∞) 
solutions. Show your work as x=a number, a=a, or a=b. 
1) 2 − 𝑥 = 𝑥 − 2 has_______________  2) 3 + 𝑥 = 𝑥 + 3 has ______________ 

 

3) 𝑥 + 5 = 𝑥 − 3 has_______________  4) 3𝑥 − 5 = 2𝑥 has ____________ 

 

5) 𝑥
2

= 𝑥 has ____________   6) 2(𝑥 + 1) = 2𝑥 + 1 has __________ 

 

7) 6𝑥 = 𝑥 has____________   8) 7𝑥 + 14 = 7(𝑥 + 2) has _____________ 

 

9) 10
2𝑥

= 5 has _____________   10) 2𝑥+4
2

= 𝑥 + 2 has ____________ 

 

11) 5𝑥 − 5 = 5(𝑥 + 1)    12) 4𝑥 = 4has ______________ 

Name:                      Date: 

 

Pe
rio

d:
 

Funded by Title A-V Consolidated Grant 205



GUAM District Level Lesson Plan Quarter 4 

Instructions that are italicized include students engagement strategies.   
Instructions that are underlined embed checking for understanding. 
Guam Department of Education 2013 

Content:  Math  Grade/Course:  8  Timeline:  Two 50-min. lessons 
Standard(s): 

8.SP.1 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. 

 
Mathematical Practices: 1. Make sense of problems and persevere in solving them, 2. Reason abstractly and 
quantitatively, 4. Models with mathematics, 7. Look for and make use of structure.   
Lesson Overview: 
Students will construct scatter plots and 
investigate patterns to determine the degree of 
correlation (association). They will understand the 
patterns of bivariate data from frequency tables 
and determine whether data points are linear with 
a positive or negative correlation or nonlinear. 

Lesson Objective(s): 
In this lesson, students will be able to 

• Construct and interpret scatter plots. 
• Investigate and describe patterns of 

positive/negative, linear/nonlinear associations 
(correlations). 

Vocabulary: 
Scatter plot, bivariate data, correlation, positive 
correlation, negative correlation, linear 
correlation, nonlinear correlation 

Focus Question(s): 
How does a scatter plot help determine the relationship 
(patterns of association/correlation) that exists between 
two quantities of related data? 
 

 
Description of Lesson (including instructional strategies): 

Anticipatory Set: 
Review and practice prior knowledge. At the start of class, write the words “coordinate plane” on the board. 
As students share their ideas about the coordinate plane, record their responses on the board using the concept 
map format. Review as a class how to plot points on the coordinate plane using the warm up below. 

Graph each point on the same coordinate plane. 
1. A (10,40) 
2. B (30, 20) 
3. C (5, 30) 
4. D (25, 15) 

 
 

 
Instruction and Strategies: 
Day 1: 

1. State the objectives and set the purpose for learning. 
2. Facilitate the Anticipatory Set. 
3. Introduce vocabulary using slides from Scatter Plot PowerPoint presentation. 
4. Think-Pair-Share (Marzano: Cooperative Learning)—Distribute Identifying Correlation worksheet 

(attached below) to students. Have them identify the correlation for each of the data sets. After they 
have time to complete their worksheets independently, students share their answers with an elbow 
partner and then share out with the class. 

5. Guided Practice—Making a Scatter Plot of a Data Set. Pass out graph paper to each student. Present 
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the problem using the Scatter Plot PowerPoint presentation:  
Use the given data to make a scatter plot of the weight and height of each member of a 
basketball team and determine the correlation of the data set. 

Height (in.) Weight (lb.) 
71 170 
68 160 
70 175 
73 180 
74 190 

Have students plot the data points on the graph paper using prior knowledge on graphing coordinates. 
Ensure they correctly label axes and their intervals are evenly distributed. Discuss with students the 
results of their graphs. 
 

6. 3-2-1 Exit Tickets (Formative Assessment)—Have students write on a sheet of paper 3 things they 
learned, 2 questions they may have, and 1 way scatter plots can be used in real life. 

 
 
Day 2: 

1. Ball Toss Review (Formative Assessment)—To start the activity, give the ball to a student and he or she 
will state one important fact they learned about scatter plots. Then he or she passes the ball to another 
student. Whoever has the ball must state a new fact about scatter plots that they learned or a question 
they may still have. 

 
2. The Knotted Rope Problem (Marzano: Cooperative Learning)—Students are placed into groups of 4 and 

are assigned roles of leader, recorder, timekeeper, and materials gatherer. The Knotted Rope Problem 
will be presented on the PowerPoint presentation. 

a. The leader is in charge of ensuring the task is completed and each group member is productive. 
b. The recorder ensures that all information is being written down and documented. 
c. The timekeeper keeps everyone on task and is aware of time limits. 
d. The materials gatherer ensures that their group has all materials necessary for completing the 

activity. 
The Knotted Rope Problem 

     You are a gym coach. Climbing a rope is a good way to build upper body strength. You want 
to purchase a rope long enough to hang from a 30-foot-high ceiling. Climbing a rope is not easy; 
having knots in the rope provides hand-holds for beginners. Using one yard of rope as a sample, 
determine how much rope is needed. 
     Prepare a presentation that supports your proposal of how much rope you think should be 
bought. 
 
Materials per group: 1 yard of rope (0.5”–1” diameter), grid chart paper, color markers, tape 
measure 
 
Have students plot the data points on the graph paper and complete questions on the attached Knotted 
Rope Problem worksheet. Discuss and share outcomes with the class. 

 
Guided Practice: 
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Making a Scatter Plot Using Data Sets—Students will create a scatter plot from a given set of data. As they 
work on graphing data points, walk around the classroom and ensure students understand the process. 
 
Formative Assessment: 
Day 1: 3-2-1 Exit tickets 
Day 2: Presentation of Cooperative Learning Activity outcomes. Students should be able to answer the focus 
question: How does a scatter plot help determine the relationship (patterns of association/correlation) that 
exists between two quantities of related data? 
 
Closure: 
Minute Papers—At the end of class, have students write for one minute on what they learned about scatter 
plots (must include 3 vocabulary words from the lesson). 
 
Independent Practice: 
Cooperative Learning Activity: The Knotted Rope Problem 
 

 

Accommodations/Modifications: 
• Review vocabulary before lesson as a warm up using pictures and graphs to reinforce learning. 
• For struggling learners: 

o Allow the use of calculators 
o Provide pre-prepared graphs 

• For extension, have students find the line of best fit. 
Resources (Textbook and Supplemental):  

• Identifying Correlation worksheet (attached below) 
• CAST/MAST/STEM handouts: The Knotty Problem (attached below) 
• Scatter Plots PowerPoint 
• Holt, Rinehart, and Winston 
• Teaching the Common Core Math Standards with Hands-On Activities. Muschla, Muschla, and Muschla. 
• See PowerPoint attachment. 
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Identifying Correlation 
 

Determine if the data sets have positive, negative, or no correlations. 
 

The size of a jar of baby food and 
the number of jars of baby food a 

baby will eat. 
 

__________________________ 
 

The speed of a runner and the 
number of races she wins. 

 
 

__________________________ 
 

The size of a person and the 
number of fingers he has. 

 
 

__________________________ 
 

The size of a car or truck and the 
number of miles per gallon of 

gasoline it can travel. 
 

__________________________ 
 

Your grade point average and the 
number of A’s you receive. 

 
 

__________________________ 
 

The number of telephones using 
the same phone number and the 

number of calls you receive. 
 

__________________________ 
 

Adapted from: Scatterplot Group  
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The Knotted Rope Problem 
 You are a gym coach. Climbing a rope is a good way to build upper body strength. You want to purchase a 
rope long enough to hang from a 30-foot-high ceiling. Climbing a rope is not easy; having knots in the rope 
provides hand-holds for beginners. Using one yard of rope as a sample, determine how much rope is needed. 
 
 Prepare a presentation that supports your proposal of how much rope you think should be bought. 
 
Materials per group: 1 yard of rope (0.5”–1” diameter), grid chart paper, color markers, tape measure 
 
 

1. You will collect data showing how the length of a rope changes as you tie more knots in it. Before your 
group begins, discuss what you expect to find out. Write your group’s prediction about what you think will 
happen.  

 
 
 
 
 
 

2. Measure the length of the rope before you tie any knots and record the length in the table below. Tie one 
knot in the rope, measure the new length, and record it in the data table. Continue tying knots in the 
rope, measuring and recording data until you have nine knots.  
 

Number of Knots  Length of Rope (cm)  
0  
1  
2  
3  
4  
5  
6  
7  
8  
9  

 
3. Plot the data on graph paper. Be sure to label your axes clearly. 

 
 

4. What do you conclude from your graph? Why do you think you got these results? 
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Linear Expressions

Applying the distributive property in a linear expression.









KWL

What do you know about the distributive property?

What do you want to know about the distributive property.







Let’s multiply!



























3 Groups of 20 + 3 Groups of 4







Let’s multiply!



































Lesson Objective

Students will understand and apply the distributive property to combine like terms.







What are these?











One box has 4 apples and 
2 pineapples















Is it correct to say we have 6 apples?







One box has 4 apples and 
2 pineapples















What if we had 3 boxes?







3 boxes

4 apples and 2 pineapples

3 boxes





































We have 3 groups of 4 apples and 3 groups of 2 pineapples.







Let’s translate this into a variable expression.













Let’s use a to represent apples.

Let’s use p to represent pineapples.





















How do we represent 

3 boxes?



















Are these equivalent?











Let’s simplify!























True or False

Two expressions will be displayed on the screen.

Work in your groups to determine if the two expressions are equivalent.

When prompted, raise ‘True’ if the expressions are equivalent or raise ‘False’ if they are not equivalent.







True or False















True or False















True or False















KWL

What did you learn about the distributive property?
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Title: Scatter Plot

Learning Objective: The student will be able to…

construct and interpret scatter plots.

investigate and describe patterns of positive/negative, linear/nonlinear associations (correlations). 











Anticipatory Set

Coordinate Plane







Graph each point on the same coordinate plane.



Plotting Points

1. A (10, 40)

2. B (30, 20)

3. C (5, 30)

4. D (25, 15)









Vocabulary

 scatter plot

 bivariate data

 correlation

 linear correlation

positive correlation

negative correlation

non-linear correlation









Scatter Plot



A scatter plot shows relationships between two sets of data.







Bivariate Data

Bivariate data is data for two variables (usually two types of related data).

Example: Height versus length of arm span. The two variables are height and length of arm span.









Correlation

Linear correlation describes the type of relationship between two data sets.

positive correlation

negative correlation











Correlation

Non-linear correlation describes the type of relationship between two data sets.

no correlation









Do the data sets have a positive, a negative, or no correlation?



1. The size of a jar of baby food and the number of jars of baby food a baby will eat.

Identifying Correlation 







Do the data sets have a positive, a negative, or no correlation?



2. The speed of a runner and the number of races she wins.

Identifying Correlation 







Do the data sets have a positive, a negative, or no correlation?



3. The size of a person and the number of fingers he has.

Identifying Correlation 







Do the data sets have a positive, a negative, or no correlation?



4. The size of a car or truck and the number of miles per gallon of gasoline it can travel.

Identifying Correlation 







Do the data sets have a positive, a negative, or no correlation?



5. Your grade point average and the number of A’s you receive.

Identifying Correlation 







Do the data sets have a positive, a negative, or no correlation?



6. The number of telephones using the same phone number and the number of calls you receive.

Identifying Correlation 









Think-Pair-Share







Guided Practice

Use the given data to make a scatter plot of the weight and height of each member of a basketball team.





The points on the scatter plot are (71, 170), (68, 160), (70, 175), (73, 180), and (74, 190).







Write down 3 things you learned, 2 questions you have, and 1 way it can be used in real life.

Exit Ticket (3-2-1)







1. Teacher passes the ball to student. 

2. Student will state a new fact they learned from the previous lesson or a question they may still have.

3. Then student will pass the ball to another student.

Ball Toss Review







“ Knotted Rope”

Leader

Recorder

Time-keeper

Materials-gatherer

Cooperative Learning Activity









Per Group:

1 yard of rope, 0.5”–1” diameter

Grid chart paper

Color markers

Tape measure



Materials needed









You are a gym coach. Climbing a rope is a good way to build upper body strength. You want to purchase a rope long enough to hang from a 30-foot-high ceiling. Climbing a rope is not easy; having knots in the rope provides hand-holds for beginners. Using one yard of rope as a sample, determine how much rope is needed.



“The Knotted Rope Problem”







Group Discussion

What were your group predictions?

What did your group conclude from your graph?

Why do you think you got these results?







Minute Paper

At the end of class, have students write for 1 minute what they learned about scatter plots (must include 3 vocabulary words they have learned from the lesson).
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