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Unit 1: Mathematical Reasoning, Data Analysis, and Probability 
 
Unit Overview 
Students learn how to collect and analyze real world data, use statistical tools and 
approaches to make data-based decisions and interpretations, and learn how collecting and 
presenting data can influence interpretation. 
 
The total number of suggested days for this unit is between 7 and 13  days. Adjustments 
may be needed based upon student performance and amount of available time until the 
semester ends. 
 

Vocabulary 
 
Number theory    natural numbers 
Prime numbers    factors 
Multiples     divisibility 
Expression     composite number 
Prime factorization    tree diagram 
Deficient     abundant 
Perfect     inductive reasoning 
Counterexample    conjecture 
Goldbach’s Conjecture   prime pair 
Mersenne Prime    term 
Tally charts     frequency bar graphs 
Stack plots     line plots 
Histogram     line graph 
Measure of central tendency  mode 
Media      mean 
Statistics     maximum 
Minimum     range 
Probability     experimental probability 
Theoretical probability   sample space 
Fundamental counting principle 
 

Materials List 
 
Student Journal    Lesson specific cutouts 
Lesson specific transparencies  “Setting the Stage” Transparencies 
overhead projector     overhead markers 
Dry-erase boards    calculators 
Color pencils     color markers 
Biography of artists    clothespins, string (ribbon), tape 
Blank transparencies   Post-It Notes™ 
Dice (optional: not in tub)   coins (optional: not in tub) 
The table below contains lesson names, timelines, summaries of concepts covered, and 
essential question(s) for each lesson. 
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Lesson Suggested 

Timeline 
Concepts Covered Essential 

Question(s) 
Common Core 
Standards for 
Mathematical 
Content 

Topics in 
Number Theory 
 
 

1-2 Days • Develop an intuitive 
understanding of prime 
number, composite 
number, and factor. 

• Prove a conjecture false 
by counterexample. 

• Observe patterns and 
make generalizations 
based on their 
observations. 

What 
characteristics 
are important 
about prime and 
composite 
numbers? 

3.MD.7a;  4.OA.4;  
4.OA.5 
 

Number Patterns 1-2 Days • Construct the meaning 
of divisibility. 

• Elicit prior knowledge 
about prime numbers. 

• Make generalizations 
based on observations. 

How can you 
quickly 
determine if a 
number is prime 
or composite? 

3.OA.4,  3.OA.9,  
4.OA.4 
 

Inductive 
Reasoning 

1-2 Days • Observe patterns and 
make generalizations 
based on observations. 

• Construct the meaning 
of inductive reasoning. 

• Use inductive reasoning 
to make predictions 
based upon patterns. 

How could you 
reasoning to 
make a 
conclusion both 
in the world 
around you and 
in mathematics? 

3.OA.9,  4.OA.5,  
5.OA.1,  5.OA.2 
 

Data Analysis 1-2 Days • Collect and describe 
data. 

• Construct and interpret 
charts and graphs. 

• Make inferences and 
arguments based on 
data analysis. 

• Examine arguments 
based on data others 
have analyzed. 

How can visually 
displaying data 
help you better 
understand what 
the data 
represents? 

2.MD.10,  3.MD.3,  
5.G.1,  5.G.2,  6.SP.4,  
6.SP.5a,  S-ID.1 
 

Descriptive 
Statistics 

1-2 Days • Determine the 
measures of central 
tendency and 
dispersion. 

• Construct inferences 

How can 
representing a 
large set of data 
with one number 
help you better 
understand what 
the data 
represents? 

3.MD.3,  6.SP.3,  
6.SP.4,  6.SP.5,  S-
ID.1,  S-ID.2 
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Lesson Suggested 
Timeline 

Concepts Covered Essential 
Question(s) 

Common Core 
Standards for 
Mathematical 
Content 

Probability 1-2 days • Determine the 
likelihood of an event 
happening. 

• Conduct experiments or 
simulations and exam 
outcomes. 

What is the 
difference 
between 
experimental 
probability and 
theoretical 
probability? 
 

7.SP.8b,  7.SP.8c,  S-
CP.6 
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Unit 2: Numbers and Integers 
 
Unit Overview 
Students develop understanding and the need for the different number sets with a focus on 
the four main operations on a set of integers. 
 
The total number of suggested days for this unit is 9 days. Adjustments may be needed 
based upon student performance and amount of available time until the semester ends. 
 

Vocabulary 
 
Natural numbers    counting numbers 
Whole numbers    integers 
Closed under addition   closed 
Zero pair     Commutative property 
Associative property    opposites 
Additive inverses    Commutative property of multiplication 
Associative property of multiplication dividend 
Divisor     quotient 
Rational numbers    numerator 
Denominator     Distributive property 
 

Materials List 
 
Student Journal    Lesson specific cutouts 
Lesson specific transparencies  “Setting the Stage” Transparencies 
overhead projector     overhead markers 
calculators     dry-erase boards 
chart paper (optional)   blank transparencies 
tiles      overhead tiles 
string      clothespins 
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The table below contains lesson names, timelines, summaries of concepts covered, and 
essential question(s) for each lesson. 
 
Lesson Suggested 

Timeline 
Concepts Covered Essential Question(s) Common Core 

Standards for 
Mathematical 
Content 

Getting to Know Tiles 
 

½ Day • Become familiar with 
tiles to represent 
integers. 

How can concrete 
objects like tiles help 
better understand 
abstract concepts 
related to integers? 
 
 
 

6.NS.5,  
7.NS.1a7.SP.8b,  
7.SP.8c,  S-CP.6 
 

Natural Numbers to 
Integers 

1 ½ Days • Use graphic organizers 
to represent the 
relationships of 
natural numbers, 
whole numbers, and 
integers. 

• Determine if a set of 
numbers is closed 
under addition, 
subtraction, or 
multiplication. 

Why are integer 
numbers needed in our 
society? 

6.NS.5 
 

Adding Integers 1 Day • Use the zero pair 
concept to add 
integers. 

• Develop a rule for 
adding integers. 

• Add integers 
symbolically. 

• Add matrices with 
integers. 

• Confirm commutative 
and associative 
property of addition of 
integers. 

How might you always 
remember how to add 
integers? 

6.NS.5,  
6.NS.6a,  
7.NS.1a,  
7.NS.1c,  N-
VM.6,  N-VM.8, 
(This lesson is 
also a good 
foundation for 
A-APR.1) 
 

Subtracting Integers 1 Day • Model subtracting 
integers with tiles. 

• Develop algorithms for 
subtracting integers. 

• Apply the operation of 
subtracting and 
adding integers to a 
real-world application. 

How might you always 
remember how to 
subtract integers? 

6.NS.5,  
6.NS.6a,  
7.NS.1a,  
7.NS.1c,  (This 
lesson is also a 
good foundation 
for A-APR.1) 
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Lesson Suggested 
Timeline 

Concepts Covered Essential Question(s) Common Core 
Standards for 
Mathematical 
Content 

Multiplying Integers 1 Day • Represent integer 
multiplication with 
tiles. 

• Solve problems with 
integer multiplication. 

• Simplify expressions 
that contain integers. 

How might you always 
remember how to 
multiply integers? 

7.NS. 2,  7.NS.3   
 

Dividing Integers 1 ½ days • Represent integer 
division with tiles. 

• Understand the 
relationship between 
multiplication and 
division. 

• Calculate the division 
of integers with a 
calculator. 

• Understand integer 
division rules based 
upon real-world 
context. 

• Remember and use 
integer rules. 

How might you always 
remember how to divide 
integers? 

3.OA.1,  3.OA.2,  
3.OA.6,  4.OA.1, 
4.OA.4,  7.NS.2,  
7.NS.3, (This 
lesson is also a 
good foundation 
for A-APR.1) 
 

Natural Numbers to 
Rational Numbers 

1 Day • Determine that the set 
of integers is not 
closed for division. 

• Determine that the set 
of rational numbers is 
closed under division 
for all ration numbers 
with the exception of 
dividing by zero. 

• Determine the sign 
rules for adding, 
subtracting, 
multiplying, and 
dividing integers. 

Why are rational 
numbers needed in our 
society? 

3.OA.1,  5.NF.3,  
7.NS.2b, (This 
lesson is also a 
good foundation 
for A-APR.7) 
 

 
 
 
 
 
 
Unit 3: Rational Numbers 
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Unit Overview 
Students explore rational numbers from both an additive (absolute) and multiplicative 
(relative) approach. 
 
The total number of suggested days for this unit is between 11 and 15 days. Adjustments 
may be needed based upon student performance and amount of available time until the 
semester ends. 
 

Vocabulary 
 
Relative thinking    absolute thinking 
Percent     rational number 
Denominators    numerators 
Fraction     reciprocals 
Multiplicative inverse   decimal number 
Base 10 fraction    repeating decimal 
Terminating decimal    ratio 
rate 
 

Materials List 
 
Student Journal    Lesson specific cutouts 
Lesson specific transparencies  “Setting the Stage” Transparencies 
overhead projector     overhead markers 
Bags      Dry-erase boards 
Scissors     jars (10 each of 4 different sizes) 
Towels      dry-erase markers 
String (yarn)     metric ruler 
Index cards     Cuisenaire rods (optional) 
Calculators     Poster paper 
Rulers      tracing paper 
Meter ruler     dry-erase boards 
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The table below contains lesson names, timelines, summaries of concepts covered, and 
essential question(s) for each lesson. 
 
Lesson Suggested 

Timeline 
Concepts Covered Essential 

Question(s) 
Common 
Core 
Standards for 
Mathematical 
Content 

Relative and 
Absolute 
Reasoning 

1 Day • Understand the 
difference between 
absolute thinking 
and relative 
thinking. 

• Approach a problem 
by thinking 
relatively. 

How might you 
use relative or 
absolute 
thinking? 

 

Percents 1 Day • Recall prior 
knowledge about 
percents. 

• Use multiplicative 
reasoning through 
halving and splitting. 

• Use the concept of a 
unit when estimating 
a percent of an 
amount. 

How can you 
estimate percents 
intuitively? 

4.MD.2,  
6.RP.3c 

Finding Percents 1-2 Days • Use portioning to 
determine the 
percent of a number. 

• Estimate the percent 
of a number to solve 
real world problems. 

How might you 
estimate 
percents? 

6.RP.3c 
 

The Multiple 
Personalities of 
Rational Numbers 
and Unitizing 
Revisited 

1-2 Days • Review the different 
meanings of a/b. 

• Use the part/whole 
representation to 
review representing 
a relationship with a 
fraction and change 
the representation 
depending on the 
unit. 

How can thinking 
about units help 
you better 
understand how 
to manipulate 
rational numbers? 

3.NF.3b,  
4.NF.1,  N-Q.1, 
N-Q.2 

Common 
Denominators and 
Adding & 
Subtracting 
Fractions 

1 Day • Use prior knowledge 
to understand the 
purpose for common 
denominators. 

• Use multiplicative 
identity to help with 
adding and 
subtracting fractions. 

How can you 
always remember 
how to add and 
subtract rational 
numbers? 

3.NF.3a,  
4.NF.1,  
4.NF.3a,  
4.NF.3b,  
4..NF.4,  
5.NF.1,  5.NF.2 
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Lesson Suggested 
Timeline 

Concepts Covered Essential 
Question(s) 

Common 
Core 
Standards for 
Mathematical 
Content 

Multiplying 
Rational Numbers 

1 Day • Discover and 
understand the 
algorithm for 
multiplication of 
rational numbers. 

• Compare how finding 
the percent of a 
number is the same 
as multiplying by a 
fraction. 

How might you 
always remember 
how to multiply 
rational numbers? 

4.NF.4a,  
4.NF.4b,  
4.NF.4c,  
5.NF.5a,  
5.NF.5b,  
5.NF.6 

Reciprocals and 
Dividing Fractions 

1-2 Days • Conceptually 
understand the 
definition of the 
reciprocal. 

• Use the reciprocal to 
simplify expressions 
with rational 
numbers. 

How might you 
always remember 
how to divide 
rational numbers? 

5.NF.7a,  
5.NF.7b,  
5.NF.7c,  
6.NS.1 

Investigating the 
Mysteries of 
Decimals 

1-2 Days • Complete the basic 
operations of 
addition, subtraction, 
and multiplication of 
decimal numbers in a 
application and as a 
procedure. 

• Have a conceptual 
understanding of the 
basic links between 
decimal numbers and 
their equivalent bas 
10 fractions. 

• Convert from a 
fraction to a decimal. 

Why do the 
algorithms for 
decimals work? 

4.NF.5,  
4.NF.6,  
5.NBT.1,  
5.NBT.2,  
5.NBT.3,  
5.NBT.7,  
5.MD.1,  
6.NS.3,  
6.RP.3d 

Ratios and Rates 2 Days • Compare ratios and 
rates and solve 
problems using ratios 
and rates. 

• Organize 
understanding of 
rational numbers in 
a graphic organizer. 

How can you 
compare the value 
of different ratios? 

3.NF.3d,  
4.NF.2,  
6.RP.1,  
6.RP.2,  
6.RP.3a,  
6.RP.3b 

 
 
Unit 4: Measurement 
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Unit Overview 
Students learn how to accurately measure by selecting and using appropriate techniques, 
units, and tools. Students use geometric measures  
of length, area, volume, and angles. 
 
The total number of suggested days for this unit is between 9 and 10 days. Adjustments 
may be needed based upon student performance and amount of available time until the 
semester ends. 
 

Vocabulary 
 
Double pace     thumb inch 
Hand span     fathom 
Class foot     rod 
Perimeter     area 
Unit      parallelogram 
Polygon     protractor 
Angle      degrees 
Initial side     terminal side 
Angle measure    vertex 
Ray      acute angles 
Right angles     obtuse angles 
Straight angles    triangle 
Acute triangle    obtuse triangle 
Right triangle     isosceles triangle 
Equilateral triangle    scalene triangle 
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Vocabulary Continued 
 
Hypotenuse     legs 
Pythagorean theorem   ordered pair 
Cartesian coordinate system  x-axis 
y-axis      quadrants 
origin      Quadrant I 
Quadrant II     Quadrant III 
Quadrant IV     coordinate plane 
Line segment     vertex 
Slope      rise 
Run      parallel 
Perpendicular    toe 
Caster      camber 
 

Materials List 
 
Student Journal    Lesson specific cutouts 
Lesson specific transparencies  “Setting the Stage” Transparencies 
overhead projector     overhead markers 
string      rulers 
paper clips     scissors 
measuring tapes    chart paper 
masking tape     construction paper 
classroom objects or objects from home wax paper 
protractor     colored markers 
calculator     dry-erase boards 
blank transparencies     
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The table below contains lesson names, timelines, summaries of concepts covered, and 
essential question(s) for each lesson. 
 
Lesson Suggested 

Timeline 
Concepts Covered Essential 

Question(s) 
Common 
Core 
Standards for 
Mathematical 
Content 

Measuring 
Concepts and 
Skills 

1 Day • Estimate the length 
of objects with non-
standard units. 

• Make accurate 
measurements of 
objects with 
centimeter and inch 
rulers. 

Which units of 
measure are the 
best to use for 
measuring length? 

2.MD.1,  
2.MD.2, 
3.MD.8,  4.MD. 

Areas and 
Perimeters 

1 Day • Explore the meaning 
of area and 
perimeter of a 
figure. 

• Determine the area 
and perimeter of 
objects. 

What is the best 
method to 
measure area? 

3.MD.5,  
3.MD.6,  
3.MD.8 

Rectangles and 
Parallelograms 

1 Day • Determine the 
perimeter and area 
of rectangles and 
parallelograms. 

Why does the 
formula for the 
area of a rectangle 
and parallelogram 
work? 

3.MD.5b,  
3.MD.6,  
3.MD.7a,  
3.MD.7b,  
3.MD.8,  
4.MD.3,  4.G.2,  
6.G.1 

Angles and Angle 
Measures 

1 Day • Classify angles. 
• Categorize and 

classify triangles. 
• Identify the initial 

and terminal sides 
of an angle. 

• Accurately measure 
angles. 

How is measuring 
angles different 
from measure the 
length of an 
object? 

4.MD.5a,  
4.MD.5b,  
4.MD.6,  4.G.2,  
5.G.3,  5.G.4,  
G-CO.12 

Getting Ready for 
Pythagoras 

1 ½ Days • Determine if a 
triangle is a right 
triangle. 

• Determine the 
unknown 
hypotenuse of a 
right triangle. 

How could you 
show why the 
Pythagorean 
theorem is true? 

3.MD.8,  8.G.7,  
G-SRT.8 
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Lesson Suggested 
Timeline 

Concepts Covered Essential 
Question(s) 

Common 
Core 
Standards for 
Mathematical 
Content 

Locations for Real 
Numbers 

1 Day • Identify locations on 
global grid and 
Cartesian coordinate 
plane. 

• Plot points on a 
coordinate grid 
given the ordered 
pairs. 

How can using a 
system to locate 
points on a plane 
help in 
mathematics? 

5.G.1,  5.G.2,  
6.NS.6 

Slope 1 Day • Determine the slope 
of lines given 
ordered pairs on the 
line or given graphs 
of the lines. 

• Determine the 
slopes of horizontal 
and vertical lines. 

Why does it take 
two values to 
describe the slope 
of an object? 

6.RP.3a,  
8.EE.5 

Slopes for Special 
Lines 

1 ½ Days • Draw a line given its 
slope and a point on 
the line. 

• Use properties of 
parallel and 
perpendicular in 
real-world problems. 

• Determine if lines 
are parallel, 
perpendicular, or 
neither. 

How can you apply 
descriptions of 
lines in real-world 
applications? 

4.G.1,  8.EE.5,  
G-CO.12 
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Unit 5: Patterns and Functions Introduction to Algebra 
 
Unit Overview 
Students learn how to look for, generalize, and use patterns; understand the meaning and 
nature of variables; represent algebraic problems verbally, visually, concretely, and 
symbolically; and begin to appreciate algebraic language and the power of symbolism. 
 
The total number of suggested days for this unit is 14 days. Adjustments may be needed 
based upon student performance and amount of available time until the semester ends. 
 

Vocabulary 
Order of Operations    Power 
Exponent     decimal number 
Equivalent expressions   equivalent equations 
Commutative property of addition  associative property of addition 
Distributive property   identity property of addition 
Clearing fractions    opposite operations 
Solve      solution 
One-step equation    Two-step equation 
PEMDAS     relations 
Input variable    Independent variable 
Output variable    Dependent variable 
Function     function notation 
Ordered pair     vertical line test 
Domain     range 
Graphs 
 

Materials List 
 
Student Journal    Lesson specific cutouts 
Lesson specific transparencies  “Setting the Stage” Transparencies 
overhead projector     overhead markers 
dry-erase boards    calculator 
tiles      overhead tiles 
Candy (optional)    Graph paper 
Poster paper     construction paper 
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The table below contains lesson names, timelines, summaries of concepts covered, and 
essential question(s) for each lesson. 
 
Lesson Suggested 

Timeline 
Concepts Covered Essential 

Question(s) 
Common 
Core 
Standards for 
Mathematical 
Content 

Order of 
Operations 

1 Day • Use order of 
operations to evaluate 
expressions and real-
world applications. 

• Use calculators to 
evaluate expressions. 

Why is it important 
to understand how 
to apply 
mathematical 
operations? 

5.OA.1,  
5.OA.2,  
6.EE.1,  
8.EE.1,  
8.EE.3,   
8.EE.4 

Equivalence 1 Day • Create equivalent 
expressions. 

• Create equivalent 
equations. 

• Model equivalent 
expressions and 
equations using tiles 
and tile pads. 

How can two 
different equations 
be equivalent? 
How can two 
different 
expressions be 
equivalent? 

6.EE.2,  
6.EE.3,  
6.EE.4,  
6.EE.5,  
6.EE.6,  
6.EE.7,   
7.EE.2 

Opposite 
Operations 

1 Day • Follow directions 
backward. 

• Identify and execute 
the opposite operation 
in an equation. 

Why might it be 
important to 
understand opposite 
operations? 

4.OA.2,  
7.NS.1a,  
7.NS.1c,  
7.NS.2b,  
7.NS.3,  
7.EE.1,   
7.EE.4 

Solving One-step 
Equations 

2 Days • Solve equations using 
opposite operations. 

• Check a solution to an 
equation. 

• Translate application 
problems into 
equations and solve 
using opposite 
operations. 

Why is translating 
a problem to an 
equation useful? 

7.EE.3,  
7.EE.4,  
8.EE.7,  
A-REI.1,   
A-REI.2,   
A-REI.3 

Solving Two-Step 
Equations 

1 Day • Solve two-step 
equations using 
opposite operations, 
tiles, and algebraic 
symbols. 

• Check a solution to an 
equation. 

• Translate application 
problems into 
algebraic equations 
and then solve them. 

Why is it important 
to follow the order 
of operations 
backwards when 
solving an 
equation? 

7.EE.3,  
7.EE.4,  
8.EE.7,   
A-REI.1,   
A-REI.2,   
A-REI.3 
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Lesson Suggested 
Timeline 

Concepts Covered Essential 
Question(s) 

Common 
Core 
Standards for 
Mathematical 
Content 

Tables and 
Graphs 

2 Days • Model and solve 
contextualized 
problems using 
multiple 
representations. 

What is the value of 
a table over a 
graph? 
What is the value of 
a graph over a 
table? 

5.G.1,   
5.G.2,   
5.G.8,   
6.EE.9 

Patterns 2 Days • Model and solve 
contextualized 
problems using 
various 
representations, such 
as words, tables, 
graphs, and 
equations. 

How can you 
describe patterns 
mathematically? 

3.OA.8,  
3.OA.9,  
4.OA.5,  
5.OA.3,  5.G.1,  
5.G.2,  6.EE.9,  
8.F.1,  8.F.4,  
8.F.5,   
A-CED.2,   
F-BF.1a 

Introduction to 
Functions 

2 Days • Determine if a 
relation is a function. 

• Change an equation 
into function notation. 

How can you 
determine if a 
relation is a 
function? 

5.OA.3,  5.G.1,  
5.G.2,  6.NS.8,  
6.EE.9,  8.F.1,  
8.F.2,  8.F.3,  
A-CED.1,   
A-CED.2,   
F-IF.1,  F-IF.2,  
F-BF.1a 

Exploring and 
Analyzing 
Graphs 

2 Days • Model and solve 
contextualized 
problems using 
graphs, tables, and 
equations. 

What is the 
advantage of using 
a graph to better 
understand 
mathematical 
information? 

5.G.1,  5.G.2,  
6.NS.8,  
6.EE.9,  8.F.1,  
8.F.2,  
A-CED.2 
 

 


