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7th Grade Math Third Quarter 

Module 4: Percent and Proportional Relationships (25 days) 
Unit 1:  Proportional Reasoning with Percents 

This unit builds on previous units as it extends students’ understanding of ratio and rate reasoning to percents. Students also write and solve 1-‐step equations as part of their work 
with percents; for example, the question “If Kevin paid a total of 13.50, including 8% sales tax, what was the price of the item he purchased?” can be represented by the equation 
1.08x = 13.50.  
 

Big Idea: 

 Rates, ratios, percentages and proportional relationships can be applied to problem solving situations such as interest, tax, discount, etc. 

 Rates, ratios, percentages and proportional relationships can be applied to solve multi-step ratio and percent problems. 

Essential 
Questions: 

 How can I use proportional relationships to solve ratio and percent problems? 

Vocabulary Ratio, proportion, percent increase, percent decrease, percent error, markdowns, markups, scale 
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Common Core Standards Explanations & Examples Comments 

7 RP.
A 

1 A. Analyze proportional relationships and use 
them to solve real-world and mathematical 
problems.  
 
Compute unit rates associated with ratios of fractions, 
including ratios of lengths, areas and other quantities 
measured in like or different units. For example, if a 
person walks ½ mile in each ¼ hour, compute the unit 
rate as the complex fraction ½/¼ miles per hour, 
equivalently 2 miles per hour.  

 
7.MP.2. Reason abstractly and quantitatively. 
7.MP.6. Attend to precision. 

Students continue to work with unit rates from 6th grade; however, 
the comparison now includes fractions compared to fractions.  The 
comparison can be with like or different units.  Fractions may be 
proper or improper. 
 
Example 1: 
If ½ gallon of paint covers 1/6 of a wall, then how much paint is needed 
for the entire wall? 
 
Solution: 
½ gal / 1/6 wall. 
 
3 gallons per 1 wall 
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7 RP.
A 

2 A. Analyze proportional relationships and use 
them to solve real-world and mathematical 
problems.  
 
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.  

b. Identify the constant of proportionality (unit 
rate) in tables, graphs, equations, diagrams, 
and verbal descriptions of proportional 
relationships.  

c. 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.  

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.  

 

Students’ understanding of the multiplicative reasoning used with 
proportions continues from 6th grade. Students determine if two 
quantities are in a proportional relationship from a table. Fractions and 
decimals could be used with this standard. 
 
Note:  This standard focuses on the representations of proportions.  
Solving proportions is addressed in 7.SP.3.  
 
Example 1: 
The table below gives the price for different numbers of books.  Do the 
numbers in the table represent a proportional relationship? 

 
Solution: 
Students can examine the numbers to determine that the price is the 
number of books multiplied by 3, except for 7 books.  The row with 
seven books for $18 is not proportional to the other amounts in the 
table; therefore, the table does not represent a proportional 
relationship. 
 
Students graph relationships to determine if two quantities are in a 
proportional relationship and to interpret the ordered pairs.  If the 
amounts from the table above are graphed (number of books, price), 
the pairs (1, 3), (3, 9), and (4, 12) will form a straight line through the 
origin (0 books, 0 dollars), indicating that these pairs are in a 
proportional relationship. The ordered pair (4, 12) means that 4 books 
cost $12.  However, the ordered pair (7, 18) would not be on the line, 
indicating that it is not proportional to the other pairs. 
 
The ordered pair (1, 3) indicates that 1 book is $3, which is the unit 

Students model with 
mathematics (MP.4) and 
attend to precision 
(MP.6) as they look for 
and express repeated 
reasoning (MP.8) by 
generating various 
representations of 
proportional relationships 
and use those 
representations to 
identify and describe 
constants of 
proportionality.  
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rate.  The y-coordinate when x = 1 will be the unit rate.  The constant 
of proportionality is the unit rate.  Students identify this amount from 
tables (see example above), graphs, equations and verbal descriptions 
of proportional relationships. 
 
Example 2: 
The graph below represents the price of the bananas at one store. 
What is the constant of proportionality? 

 
 
Solution: 
From the graph, it can be determined that 4 pounds of bananas is 
$1.00; therefore, 1 pound of bananas is $0.25, which is the constant of 
proportionality for the graph.  Note:  Any point on the line will yield 
this constant of proportionality. 
 
Students write equations from context and identify the coefficient as 
the unit rate which is also the constant of proportionality. 
 
Example 3: 
The price of bananas at another store can be determined by the 
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equation:  P = $0.35n, where P is the price and n is the number of 
pounds of bananas.  What is the constant of proportionality (unit rate)? 
 
Solution: 
The constant of proportionality is the coefficient of x (or the 
independent variable).  The constant of proportionality is 0.35. 
 
 
Example 4: 
A student is making trail mix. Create a graph to determine if the 
quantities of nuts and fruit are proportional for each serving size listed 
in the table. If the quantities are proportional, what is the constant of 
proportionality or unit rate that defines the relationship? Explain how 
the constant of proportionality was determined and how it relates to 
both the table and graph. 

 

 
The relationship is proportional. For each of the other serving sizes 
there are 2 cups of fruit for every 1 cup of nuts (2:1).  The constant 
of proportionality is shown in the first column of the table and by 
the steepness (rate of change) of the line on the graph. 
Example 5: 
The graph below represents the cost of gum packs as a unit rate of $2 
dollars for every pack of gum. The unit rate is represented as $2/pack. 
Represent the relationship using a table and an equation. 
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Equation: d = 2g, where d is the cost in dollars and g is the packs of 
gum. 
A common error is to reverse the position of the variables when writing 
equations. Students may find it useful to use variables specifically 
related to the quantities rather than using x and y. Constructing verbal 
models can also be helpful. A student might describe the situation as 
“the number of packs of gum times the cost for each pack is the total 
cost in dollars”. They can use this verbal model to construct the 
equation. Students can check their equation by substituting values and 
comparing their results to the table. The checking process helps 
student revise and recheck their model as necessary. The number of 
packs of gum times the cost for each pack is the total cost. (g x 2 = d) 
x 2 = d) 
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7 RP.
A 

3 A.Analyze proportional relationships and use 
them to solve real-world and mathematical 
problems. 

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.MP.1. Make sense of problems and persevere in 
solving them. 
7.MP.2. Reason abstractly and quantitatively. 
7.MP.3. Construct viable arguments and critique the 
reasoning of others. 
7.MP.4. Model with mathematics. 
7.MP.5. Use appropriate tools strategically. 
7.MP.6. Attend to precision. 
7.MP.7. Look for and make use of structure. 
7.MP.8. Look for and express regularity in repeated 
reasoning. 

 

Students should be able to explain or show their work using a 
representation (numbers, words, pictures, physical objects, or 
equations) and verify that their answer is reasonable. Models help 
students to identify the parts of the problem and how the values are 
related. For percent increase and decrease, students identify the 
starting value, determine the difference, and compare the difference in 
the two values to the starting value. 

Examples: 

 Gas prices are projected to increase 124% by April 
2015. A gallon of gas currently costs $4.17. What is 
the projected cost of a gallon of gas for April 2015? 

A student might say: “The original cost of a gallon of gas is 
$4.17. An increase of 100% means that the cost will double. I 
will also need to add another 24% to figure out the final 
projected cost of a gallon of gas. Since 25% of $4.17 is about 
$1.04, the projected cost of a gallon of gas should be around 
$9.40.”  

$4.17 + 4.17 + (0.24  4.17) = 2.24 x 4.17 

 

 A sweater is marked down 33%. Its original price was 
$37.50. What is the price of the sweater before sales 
tax? 

 

The discount is 33% times 37.50. The sale price of the sweater 
is the original price minus the discount or 67% of the original 
price of the sweater, or Sale Price = 0.67 x Original Price. 

 A shirt is on sale for 40% off. The sale price is $12. 
What was the original price? What was the amount 
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of the discount? 

     

 

 At a certain store, 48 television sets were sold in 
April. The manager at the store wants to encourage 
the sales team to sell more TVs and is going to give all 
the sales team members a bonus if the number of 
TVs sold increases by 30% in May. How many TVs 
must the sales team sell in May to receive the bonus?  
Justify your solution. 

 A salesperson set a goal to earn $2,000 in May. He 
receives a base salary of $500 as well as a 10% 
commission for all sales. How much merchandise will 
he have to sell to meet his goal?  

After eating at a restaurant, your bill before tax is $52.60. The sales tax 
rate is 8%. You decide to leave a 20% tip for the waiter based on the 
pre-tax amount. How much is the tip you leave for the waiter? How 
much will the total bill be, including tax and tip? Express your solution 
as a multiple of the bill. The amount paid = 0.20 x $52.50 + 0.08 x 
$52.50 = 0.28 x $52.50. 

7 EE.
B 

3 B.Solve real-life and mathematical problems 
using numerical and algebraic expressions and 
equations.  
 
Solve multi-step real‐life and mathematical problems 
posed with positive and negative rational numbers in 
any form (whole numbers, fractions, and decimals), 
using tools strategically. Apply properties of operations 
to calculate with numbers in any form; convert 
between forms as appropriate; and assess the 
reasonableness of answers using mental computation 

Estimation strategies for calculations with fractions and decimals 
extend from students’ work with whole number operations. Estimation 
strategies include, but are not limited to: 

 front-end estimation with adjusting (using the highest place 
value and estimating from the front end making adjustments 
to the estimate by taking into account the remaining 
amounts), 

 clustering around an average (when the values are close 
together an average value is selected and multiplied by the 
number of values to determine an estimate),  

 rounding and adjusting (students round down or round up and 

7.EE.B.3 is a major 
capstone standard for 
arithmetic and its 
applications 
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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.  
 
7.MP.1. Make sense of problems and persevere in 
solving them. 
7.MP.2. Reason abstractly and quantitatively. 
7.MP.3. Construct viable arguments and critique the 
reasoning of others. 
7.MP.4. Model with mathematics. 
7.MP.5. Use appropriate tools strategically. 
7.MP.6. Attend to precision. 
7.MP.7. Look for and make use of structure. 
7.MP.8. Look for and express regularity in repeated 
reasoning. 

 

then adjust their estimate depending on how much the 
rounding affected the original values), 

 using friendly or compatible numbers such as factors 
(students seek to fit numbers together  - i.e., rounding to 
factors and grouping numbers together that have round sums 
like 100 or 1000), and  

 using benchmark numbers that are easy to compute 
(student’s select close whole numbers for fractions or 
decimals to determine an estimate). 

Example: 
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. 

 

7 G.
A 

1 A.Draw, construct, and describe geometrical 
figures and describe the relationships between 
them.  
 
Solve problems involving scale drawings of geometric 
figures, including computing actual lengths and areas 
from a scale drawing and reproducing a scale drawing 
at a different scale.  
 
7.MP.1. Make sense of problems and persevere in 
solving them. 
7.MP.2. Reason abstractly and quantitatively. 
7.MP.3. Construct viable arguments and critique the 
reasoning of others. 
7.MP.4. Model with mathematics. 
7.MP.5. Use appropriate tools strategically. 

Students determine the dimensions of figures when given a scale and 
identify the impact of a scale on actual length (one-dimension) and 
area (two-dimensions). Students identify the scale factor given two 
figures.  Using a given scale drawing, students reproduce the drawing 
at a different scale.   Students understand that the lengths will change 
by a factor equal to the product of the magnitude of the two size 
transformations. 
 
Example 1: 
Julie shows the scale drawing of her room below. If each 2 cm on the 
scale drawing equals 5 ft, what are the actual dimensions of Julie’s 
room? Reproduce the drawing at 3 times its current size. 

Work with scale drawings 
(7.G.A.1) should be 
included as an instance of 
proportional reasoning.  
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7.MP.6. Attend to precision. 
7.MP.7. Look for and make use of structure. 
7.MP.8. Look for and express regularity in repeated 
reasoning. 

 

 

 
Example 2: 
If the rectangle below is enlarged using a scale factor of 1.5, what will 
be the perimeter and area of the new rectangle? 

 
Solution: 
The perimeter is linear or one-dimensional.  Multiply the perimeter of 
the given rectangle (18 in.) by the scale factor (1.5) to give an answer 
of 27 in.  Students could also increase the length and width by the scale 
factor of 1.5 to get 10.5 in. for the length and 3 in. for the width.  The 
perimeter could be found by adding 10.5 + 10.5 + 3 + 3 to get 27 in. 
The area is two-dimensional so the scale factor must be squared.  The 
area of the new rectangle would be 14 x 1.52 or 31.5 in2.                                                                                                                                                                         
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7th Grade Math Third Quarter 

Module 5:  Statistics and Probability (25 days) 
Unit 1:  Probability of Simple Events 

Students in Grade 6 learn the concepts of ratio and unit rate as well as the precise mathematical language used to describe these relationships. They learn to solve problems using 
ratio and rate reasoning using a variety of tools such as tables, tape diagrams, double number lines and equations. 
In Grade 7 students develop a general understanding of the likelihood of events occurring by realizing that probabilities fall between 0 and 1. They gather data from simulations to 
estimate theoretical probability using the experimental probability. Students will make predictions about the relative frequency of an event by using simulations to collect, record, 
organize and analyze data. They will develop probability models to be used to find the probability of simple and compound events. Students will determine from each sample space 
the probability or fraction of each possible outcome. 
 

Big Idea: 

 The probability of a chance event is a number between 0 and 1 that expresses the likelihood of the event occurring. 

 The probability of a chance event is approximated by collecting data on the chance process that produces it, observing its long-run 
relative frequency, and predicting the approximate relative frequency given the probability. 

 A probability model, which may or may not be uniform, is used to find probabilities of events. 

Essential 
Questions: 

 How are probability and the likelihood of an occurrence related and represented? 

 How is probability approximated? 

 How is a probability model used? 

Vocabulary 
Sample spaces, simulation, probability, sample space, random sample, outcome, theoretical probability, experimental probability, relative 
frequency, tree diagram, likelihood, counting principle 
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Common Core Standards Explanations & Examples Comments 

7 SP.
C 

5 C. Investigate chance processes and develop, use, 
and evaluate probability models.  
 
Understand that the probability of a chance event is a 
number between 0 and 1 that expresses the likelihood 
of the event occurring. Larger numbers indicate greater 
likelihood. A probability near 0 indicates an unlikely 
event, a probability around 1/2 indicates an event that 
is neither unlikely nor likely, and a probability near 1 
indicates a likely event.  

This is the students’ first formal introduction to probability. 

Probability can be expressed in terms such as impossible, unlikely, 
likely, or certain or as a number between 0 and 1 as illustrated on the 
number line. Students can use simulations such as Marble Mania on 
AAAS or the Random Drawing Tool on NCTM’s Illuminations to 
generate data and examine patterns. 

Marble Mania 
http://www.sciencenetlinks.com/interactives/marble/marblemania.ht

In this unit, 7.SP.C.5, 
7.SP.C.6, and 7.SP.C.7 are 
investigated with simple 
events only. In unit 8, 
students will apply these 
concepts and skills with 
compound events.  
In this unit, students 
engage in developing 
probability models and 

http://www.sciencenetlinks.com/interactives/marble/marblemania.html
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7.MP.4. Model with mathematics. 
7.MP.5. Use appropriate tools strategically. 
7.MP.6. Attend to precision. 
7.MP.7. Look for and make use of structure. 

 

ml 

Random Drawing Tool - 
http://illuminations.nctm.org/activitydetail.aspx?id=67 

 

 

 

Students recognize that the probability of any single event can be can 
be expressed in terms such as impossible, unlikely, likely, or certain or 
as a number between 0 and 1, inclusive, as illustrated on the number 
line below. 

 

 

The closer the fraction is to 1, the greater the probability the event will 
occur. 

Larger numbers indicate greater likelihood.  For example, if someone 
has 10 oranges and 3 apples, you have a greater likelihood of selecting 
an orange at random. 

Students also recognize that the sum of all possible outcomes is 1. 

Example 1: 

There are three choices of jellybeans – grape, cherry and orange.  If the 
probability of getting a grape is 3/10 and the probability of getting 
cherry is 1/5 , what is the probability of getting orange? 

Solution: 

The combined probabilities must equal 1.  The combined probability of 

thereby engage in MP.4. 
For many probability 
situations, more than one 
model may be developed 
and applied to answer 
real-‐‐world questions; 
therefore, students 
construct viable 
arguments and critique 
the reasoning of others 
(MP.3).  
 

http://www.sciencenetlinks.com/interactives/marble/marblemania.html
http://illuminations.nctm.org/activitydetail.aspx?id=67
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grape and cherry is  5/10.  The probability of orange must equal 5/10      
to get a total of 1. 

 

Example 2: 

The container below contains 2 gray, 1 white, and 4 black marbles. 
Without looking, if you choose a marble from the container, will the 
probability be closer to 0 or to 1 that you will select a white marble? A 
gray marble? A black marble? Justify each of your predictions. 

                                              
Solution: 
White marble:     Closer to 0 
Gray marble:       Closer to 0 
Black marble:      Closer to 1 

 

7 SP.
C 

6 C. Investigate chance processes and develop, use, 
and evaluate probability models.  
 

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. 

 
7.MP.1. Make sense of problems and persevere in 
solving them. 
7.MP.2. Reason abstractly and quantitatively. 
7.MP.3. Construct viable arguments and critique the 
reasoning of others. 
7.MP.4. Model with mathematics. 

Students collect data from a probability experiment, recognizing that 
as the number of trials increase, the experimental probability 
approaches the theoretical probability.  The focus of this standard is 
relative frequency -- The relative frequency is the observed number of 
successful events for a finite sample of trials. Relative frequency is the 
observed proportion of successful event, expressed as the value 
calculated by dividing the number of times an event occurs by the total 
number of times an experiment is carried out. 

Example 1: 

Suppose we toss a coin 50 times and have 27 heads and 23 tails. We 
define a head as a success. The relative frequency of heads is: 

27/50 = 54% 

The probability of a head is 50%. The difference between the relative 
frequency of 54% and the probability of 50% is due to small sample 
size.  The probability of an event can be thought of as its long-run 
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7.MP.5. Use appropriate tools strategically. relative frequency when the experiment is carried out many times. 

Students can collect data using physical objects or graphing calculator 
or web-based simulations. Students can perform experiments multiple 
times, pool data with other groups, or increase the number of trials in 
a simulation to look at the long-run relative frequencies. 

Example 2: 

Each group receives a bag that contains 4 green marbles, 6 red 
marbles, and 10 blue marbles.  Each group performs 50 pulls, recording 
the color of marble drawn and replacing the marble into the bag 
before the next draw. Students compile their data as a group and then 
as a class. They summarize their data as experimental probabilities and 
make conjectures about theoretical probabilities (How many green 
draws would are expected if 1000 pulls are conducted? 10,000 pulls?). 

Students create another scenario with a different ratio of marbles in 
the bag and make a conjecture about the outcome of 50 marble pulls 
with replacement. (An example would be 3 green marbles, 6 blue 
marbles, 3 blue marbles.)  

Students try the experiment and compare their predictions to the 
experimental outcomes to continue to explore and refine conjectures 
about theoretical probability.  

Example 3: 

A bag contains 100 marbles, some red and some purple.  Suppose a 
student, without looking, chooses a marble out of the bag, records the 
color, and then places that marble back in the bag.  The student has 
recorded 9 red marbles and 11 purple marbles.  Using these results, 
predict the number of red marbles in the bag. 

(Adapted from SREB publication Getting Students Ready for Algebra I:  
What Middle Grades Students Need to Know and Be Able to Do) 

 

7 SP.
C 

7 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. 

Probabilities are useful for predicting what will happen over the long 
run.  Using theoretical probability, students predict frequencies of 
outcomes.  Students recognize an appropriate design to conduct an 
experiment with simple probability events, understanding that the 
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a. Develop a uniform probability model by assigning 
equal probability to all outcomes, and use the model 
to determine probabilities of events. For 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. 

b. 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? 

 

experimental data give realistic estimates of the probability of an event 
but are affected by sample size. 

 

Students need multiple opportunities to perform probability 
experiments and compare these results to theoretical probabilities. 
Critical components of the experiment process are making predictions 
about the outcomes by applying the principles of theoretical 
probability, comparing the predictions to the outcomes of the 
experiments, and replicating the experiment to compare results. 
Experiments can be replicated by the same group or by compiling class 
data. Experiments can be conducted using various random generation 
devices including, but not limited to, bag pulls, spinners, number 
cubes, coin toss, and colored chips. Students can collect data using 
physical objects or graphing calculator or web-based simulations. 
Students can also develop models for geometric probability (i.e. a 
target). 

Example 1: 

If Mary chooses a point in the square, what is the probability that it is 
not in the circle?  

                                                           

Solution: 

The area of the square would be 12 x 12 or 144 units squared.  The 
area of the circle would be 113.04 units squared.  The probability that a 
point is not in the circle would be 30.96/144  or 21.5% 

 

Example 2: 

Jason is tossing a fair coin.  He tosses the coin ten times and it lands on 
heads eight times.  If Jason tosses the coin an eleventh time, what is 
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the probability that it will land on heads? 

Solution: 

The probability would be 1/2 .  The result of the eleventh toss does not 
depend on the previous results. 

Example 3: 

Devise an experiment using a coin to determine whether a baby is a 
boy or a girl.  Conduct the experiment ten times to determine the 
gender of ten births.  How could a number cube be used to simulate 
whether a baby is a girl or a boy or girl? 

Example 4: 

Conduct an experiment using a Styrofoam cup by tossing the cup and 
recording how it lands. 

•    How many trials were conducted? 

•    How many times did it land right side up? 

•    How many times did it land upside down? 

•    How many times did it land on its side? 

•    Determine the probability for each of the above results. 

                                     

 


