
HIGLEY UNIFIED SCHOOL DISTRICT 
INSTRUCTIONAL ALIGNMENT 

 

Accelerated Math 7 Fourth Quarter 
Unit 8:  Statistics and Probability (5 weeks) 

Topic A:  Estimating, Calculating and Interpreting Probabilities  
In this unit, students begin their study of probability, learning how to interpret probabilities and how to compute probabilities in simple settings.  They also learn how to estimate 
probabilities empirically.  Probability provides a foundation for the inferential reasoning developed in the second half of this unit.  In Topics A, students learn to interpret the 
probability of an event as the proportion of the time that the event will occur when a chance experiment is repeated many times (7.SP.C.5).  They learn to compute or estimate 
probabilities using a variety of methods, including collecting data, using tree diagrams, and using simulations.  Students move to comparing probabilities from simulations to 
computed probabilities that are based on theoretical models (7.SP.C.6, 7.SP.C.7).  They calculate probabilities of compound events using lists, tables, tree diagrams, and simulations 
(7.SP.C.8).  They learn to use probabilities to make decisions and to determine whether or not a given probability model is plausible (7.SP.C.7).   

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. 
• Probability can be used to model, understand, and make predictions about real-life situations. 

Essential 
Questions: 

• How are probability and the likelihood of an occurrence related and represented? 
• How is probability approximated? 
• How is a probability model used? 
• Why is the probability of an event a number between 0 and 1? 
• How can I use probability to make predictions and decisions? 
• What is the difference between theoretical probabilities and experimental (estimated) probabilities? 

Vocabulary simulation, probability, probability scale, outcome, event, chance experiment, sample space, equally likely, theoretical probability, experimental 
(estimated) probability, tree diagram, compound event, likelihood, counting principle, relative frequency, empirical 

G
rade 

Dom
ain 

Standard 

AZ College and Career Readiness Standards Explanations & Examples Resources 

7 SP 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 

Explanation: 

This is the students’ first formal introduction to probability.  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 

Eureka Math: 
Module 5 Lessons 1-12 
 
Big Ideas: 
Sections: 10.1, 10.2, 10.3 
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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.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. 
 

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. 
 
Probability can be expressed in terms such as impossible, unlikely, 
equally likely, likely, or certain or as a number between 0 and 1 as 
illustrated on the probability scale 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. 

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
ml 

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

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

Examples: 

• 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 a cherry is 1/5 , what is the probability of 
getting an orange? 
 
Solution: 
The combined probabilities must equal 1.  The combined 
probability of the grape and cherry is  5/10.  The probability of 
orange must equal 5/10 to get a total of 1. 
 

• 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 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 

Explanation: 

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 

Eureka Math: 
Module 5 Lessons 1-12 
 
Big Ideas: 
Sections: 10.3 
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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. 
7.MP.5. Use appropriate tools strategically. 

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. 

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 
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. 

Students engage in developing probability models and 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).  
 

Examples: 

• 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 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 
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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.  
 

• 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 7a,b C. Investigate chance processes and develop, use, 

and evaluate probability models.  
 
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. 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 

Explanation: 

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 
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). 

Eureka Math: 
Module 5 Lessons 1-12 
 
Big Ideas: 
Sections: 10.2, 10.3 
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penny appear to be equally likely based on the 
observed frequencies? 

 

Students engage in developing probability models and 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).  
 

Examples: 

• 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% 
 

• 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 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. 
 

• 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? 
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• Conduct an experiment using a Styrofoam cup by tossing the 

cup and recording how it lands. 
o How many trials were conducted? 
o How many times did it land right side up? 
o How many times did it land upside down? 
o How many times did it land on its side? 

 
Determine the probability for each of the above results. 

                                     
7 SP 8 C. Investigate chance processes and develop, use, and 

evaluate probability models.  
 
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. 
b. 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. 
c.  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? 
 
7.MP.1. Make sense of problems and persevere in 
solving them. 

7.MP.2. Reason abstractly and quantitatively. 

Explanation: 

Students use tree diagrams, frequency tables, and organized lists, and 
simulations to determine the probability of compound events. 

Students engage in developing probability models and 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).  
 

Examples: 

• How many ways could the 3 students, Amy, Brenda, and Carla, 
come in 1st, 2nd and 3rd place? 
 
Solution: 
Making an organized list will identify that there are 6 ways for 
the students to win a race 
 
A, B, C  
A, C, B  
B, C, A  
B, A, C  
C, A, B 
C, B, A 

 

Eureka Math: 
Module 5 Lessons 1-12 
 
Big Ideas: 
Sections: 10.4, 10.5, 
Extension 10.5 
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7.MP.4. Model with mathematics. 

7.MP.5. Use appropriate tools strategically. 

7.MP.7. Look for and make use of structure. 

7.MP.8. Look for and express regularity in repeated 
reasoning. 

• 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 the sample space was 
determined and how it is used to find the probability of 
drawing one blue marble followed by another blue marble. 
 

• A fair coin will be tossed three times.  What is the probability 
that two heads and one tail in any order will result?  
 
Solution: 
HHT, HTH and THH so the probability would be 3/8. 
 
(Adapted from SREB publication Getting Students Ready for Algebra I:  
What Middle Grades Students Need to Know and Be Able to Do) 
 

• 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 of drawing the 
letters F-R-E-D in that order? 
 
What is the probability that a “word” will have an F as the first 
letter? 
Solution: 
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There are 24 possible arrangements (4 choices • 3 choices • 2 
choices • 1 choice) The probability of drawing F-R-E-D in that 
order is 1/24. 
 
The probability that a “word” will have an F as the first letter 
is 6/24 or     1/4. 
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Accelerated Math 7 Fourth Quarter 
Unit 8:  Statistics and Probability  

Topic B:  Sampling, Inferences, and Comparing Populations 
 
Students build upon their knowledge of data distributions that they studied in Grade 6, by examining how selected data can be used to draw conclusions, make predictions, and 
compare populations.  In Topic B, students focus on using random sampling to draw informal inferences about a population (7.SP.A.1, 7.SP.A.2).  They investigate sampling from a 
population (7.SP.A.2).  They learn to estimate a population mean using numerical data from a random sample (7.SP.A.2).  They also learn how to estimate a population proportion 
using categorical data from a random sample.  Students learn to compare two populations with similar variability.  They learn to consider sampling variability when deciding if there 
is evidence that the means or the proportions of two populations are actually different (7.SP.B.3, 7.SP.B.4).  Students apply their understanding of randomness. Ratio reasoning, 
including percents, is implicit in this unit (7.RP.A.3). 
 

Big Idea: 

• 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. 

• Random sampling tends to produce representative samples and support valid inferences. 
• Two data distributions can be compared using visual and numerical representations based upon measures of center and measures of variability to 

draw conclusions. 
• Statistics can be used to acquire and communicate information about a population by examining, generalizing, and visually representing data. 

Essential 
Questions: 

• How can two data distributions be compared? 
• How can statistics be used to gain information about a sample population? 
• How can a random sample of a larger population be used to draw inferences? 
• How can I effectively communicate data I have collected? 
• How do I know which measure of central tendency to use when analyzing data? 
• How can statistical results help me make predictions and decisions? 

Vocabulary 
population, sample statistic, random sample, biased sample, unbiased sample, population characteristic, variability, measure of center, measure 
of variability, data distribution, histogram, box plot, dot plot, double box plot, double dot plot, inferences, sampling variability, mean, median, 
mean absolute deviation (MAD) 

G
rade 

Dom
ain 

Standard 

AZ College and Career Readiness Standards Explanations & Examples Resources 

7 SP 1 A. Use random sampling to draw inferences 
about a population.  
 
Understand that statistics can be used to gain 

Explanation: 
Students recognize that it is difficult to gather statistics on an entire 
population.  Instead a random sample can be representative of the 
total population and will generate valid predictions.  Students use this 
information to draw inferences from data.  A random sample must be 

Eureka Math: 
Module 5 Lessons 13-23 
 
Big Ideas: 
Sections: 10.6 
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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.MP.3. Construct viable arguments and critique the 
reasoning of others. 
7.MP.6. Attend to precision. 
 

used in conjunction with the population to get accuracy.  For example, 
a random sample of elementary students cannot be used to give a 
survey about the prom. 
 
Make available to students the tools needed to develop the skills and 
understandings required to produce a representative sample of the 
general population. 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. Have students compare the random sample to population, 
asking questions like “Are all the elements of the entire population 
represented in the sample?” and “Are the elements represented 
proportionally?” 
 
Examples: 
 

• The school food service wants to increase the number of 
students who eat hot lunch in the cafeteria. The student 
council has been asked to conduct a survey of the student 
body to determine the students’ preferences for hot lunch. 
They have determined three ways to do the survey. The three 
methods are listed below.  Determine if each survey option 
would produce a random sample. Which survey option should 
the student council use and why? 
 

• Write all of the students’ names on cards and pull 
them out in a draw to determine who will complete 
the survey. 

• Survey the first 20 students that enter the 
lunchroom. 

• Survey every 3rd student who gets off a bus. 
 
 
 

 

7 SP 2 A. Use random sampling to draw inferences 
about a population.  
 

Explanation: 
Students collect and use multiple samples of data to make 
generalizations about a population.  Issues of variation in the 
samples should be addressed. 

Eureka Math: 
Module 5 Lessons 13-23 
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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 
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.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.5. Use appropriate tools strategically. 
7.MP.6. Attend to precision. 
7.MP.7. Look for and make use of structure. 
 

 
Examples: 

• Below is the data collected from two random samples of 
100 students regarding student’s school lunch preference.  
Make at least two inferences based on the results. 
 

 
 

Solution: 
Most students prefer pizza. 
More people prefer pizza than hamburgers and tacos 
combined. 

 

Big Ideas: 
Sections: 10.6, Extension 
10.6 
 

7 SP 3 B. Draw informal comparative inferences about 
two populations. 

Informally assess the degree of visual overlap of two 
numerical data distributions with similar variabilities, 
measuring the difference between the centers by 
expressing it as a multiple of a measure of variability. 
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 heights is noticeable. 

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. 

Explanation: 
This is the students’ first experience with comparing two data sets.  
Students build on their understanding of graphs, mean, median, Mean 
Absolute Deviation (MAD) and interquartile range from 6th grade.   
 
Students understand that 

1. a full understanding of the data requires consideration of the 
measures of variability as well as mean or median, 

2. variability is responsible for the overlap of two data sets and 
that an increase in variability can increase the overlap, and 

3. median is paired with the interquartile range and mean is 
paired with the mean absolute deviation . 

 
Examples: 
 

• Jason wanted to compare the mean height of the players on 
his favorite basketball and soccer teams. He thinks the mean 
height of the players on the basketball team will be greater 
but doesn’t know how much greater. He also wonders if the 

Eureka Math: 
Module 5 Lessons 13-23 
 
Big Ideas: 
Sections: 10.7 
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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. 
 

variability of heights of the athletes is related to the sport they 
play. He thinks that there will be a greater variability in the 
heights of soccer players as compared to basketball players. 
He used the rosters and player statistics from the team 
websites to generate the following lists. 
 
Basketball Team – Height of Players in inches for 2010 Season 
75, 73, 76, 78, 79, 78, 79, 81, 80, 82, 81, 84, 82, 84, 80, 84 
 
Soccer Team – Height of Players in inches for 2010 
73, 73, 73, 72, 69, 76, 72, 73, 74, 70, 65, 71, 74, 76, 70, 72, 71, 
74, 71, 74, 73, 67, 70, 72, 69, 78, 73, 76, 69 

 
To compare the data sets, Jason creates two dot plots on the 
same scale. The shortest player is 65 inches and the tallest 
players are 84 inches. 
 

                 
 

Solution: 
In looking at the distribution of the data, Jason observes that 
there is some overlap between the two data sets. Some 
players on both teams have players between 73 and 78 inches 
tall. Jason decides to use the mean and mean absolute 
deviation to compare the data sets. 
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The mean height of the basketball players is 79.75 inches as 
compared to the mean height of the soccer players at 72.07 
inches, a difference of 7.68 inches. 
 
The mean absolute deviation (MAD) is calculated by taking the 
mean of the absolute deviations for each data point. The 
difference between each data point and the mean is recorded 
in the second column of the table. The difference between 
each data point and the mean is recorded in the second 
column of the table. Jason used rounded values (80 inches for 
the mean height of basketball players and 72 inches for the 
mean height of soccer players) to find the differences. The 
absolute deviation, absolute value of the deviation, is 
recorded in the third column. The absolute deviations are 
summed and divided by the number of data points in the set. 
 
The mean absolute deviation is 2.14 inches for the basketball 
players and 2.53 for the soccer players. These values indicate 
moderate variation in both data sets. 
 
There is slightly more variability in the height of the soccer 
players. The difference between the heights of the teams, 
7.68, is approximately 3 times the variability of the data sets 
(7.68 ÷ 2.53 = 3.04; 7.68 ÷ 2.14 = 3.59). 
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     Mean = 2090 ÷ 29 =72 inches                  Mean = 1276 ÷ 16 =80 inches 
     MAD = 62 ÷ 29 = 2.14 inches                    MAD = 40 ÷ 16 = 2.53 inches 
 

Soccer Players (n = 29)  Basketball Players (n = 16) 
Height 
(in) 

Deviation 
from Mean 
(in) 

Absolute 
Deviation 
(in) 

 Height 
(in) 

Deviation 
from Mean 
(in) 

Absolute 
Deviation 
(in) 

65 -7 7  73 -7 7 
67 -5 5  75 -5 5 
69 -3 3  76 -4 4 
69 -3 3  78 -2 2 
69 -3 3  78 -2 2 
70 -2 2  79 -1 1 
70 -2 2  79 -1 1 
70 -2 2  80 0 0 
71 -1 1  80 0 0 
71 -1 1  81 1 1 
71 -1 1  81 1 1 
72 0 0  82 2 2 
72 0 0  82 2 2 
72 0 0  84 4 4 
72 0 0  84 4 4 
73 +1 1  84 4 4 
73 +1 1     
73 +1 1     
73 +1 1     
73 +1 1     
73 +1 1     
74 +2 2     
74 +2 2     
74 +2 2     
74 +2 2     
76 +4 4     
76 +4 4     
76 +4 4     
78 +6 6     
Σ = 
2090 

 Σ = 62  Σ = 1276  Σ = 40 

7 SP 4 B. Draw informal comparative inferences about 
two populations. 

Use measures of center and measures of variability for 
numerical data from random samples to draw informal 

Explanation: 
In Grade 6, students used measures of center and variability to 
describe data. Students continue to use this knowledge in Grade 7 as 
they use random samples to make inferences about populations and 
judge the possible discrepancies of the inferences.   Providing 

Eureka Math: 
Module 5 Lessons 13-23 
 
Big Ideas: 
Sections: 10.7 
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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. 

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. 

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. 
 
Measures of center include mean, median, and mode. The measures of 
variability include range, mean absolute deviation, and interquartile 
range. 

Students compare two sets of data using measures of center (mean 
and median) and measures of variability (MAD and IQR). 
 
Showing the two graphs vertically rather than side by side helps 
students make comparisons. For example, students would be able to 
see from the display of the two graphs that the ideas scores are 
generally higher than the organization scores. One observation 
students might make is that the scores for organization are clustered 
around a score of 3 whereas the scores for ideas are clustered around 
a score of 5. 
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Examples: 

• The two data sets below depict random samples of the 
management salaries in two companies. Based on the 
salaries below which measure of center will provide the 
most accurate estimation of the salaries for each company? 
 

• Company A: 1.2 million, 242,000, 265,500, 140,000, 
281,000, 265,000, 211,000 
 

• Company B: 5 million, 154,000, 250,000, 250,000, 
200,000, 160,000, 190,000 

 
Solution: 
The median would be the most accurate measure 
since both companies have one value in the million 
that is far from the other values and would affect 
the mean. 

 

• The two data sets below depict random samples of the 
housing prices sold in the King River and Toby Ranch areas of 
Arizona. Based on the prices below, which measure of center 
will provide the most accurate estimation of housing prices in 
Arizona? Explain your reasoning. 

o King River area {1.2 million, 242000, 265500, 140000, 
281000, 265000, 211000} 

o Toby Ranch homes {5million, 154000, 250000, 
250000, 200000, 160000, 190000} 
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Accelerated Math 7 Fourth Quarter 
Unit 9: Geometry Part 2(4 weeks) 

Topic A:  Basic Rigid Motions and Congruence 
In this topic, students learn about translations, reflections, and rotations in the plane and, more importantly, how to use them to precisely define the concept of congruence.  Up to 
this point, “congruence” has been taken to mean, intuitively, “same size and same shape.”  Because this module begins a serious study of geometry, this intuitive definition must be 
replaced by a precise definition.  This topic is a first step; its goal is to provide the needed intuitive background for the precise definitions that are introduced in this topic for the first 
time. 
Translations, reflections, and rotations are examples of rigid motions, which are, intuitively, rules of moving points in the plane in such a way that preserves distance.  For the sake of 
brevity, these three rigid motions will be referred to exclusively as the basic rigid motions.  Throughout Topic A, on the definitions and properties of the basic rigid motions, students 
verify experimentally their basic properties and, when feasible, deepen their understanding of these properties using reasoning.  In particular, what students learned in Grade 4 
about angles and angle measurement (4.MD.5) will be put to good use here:  they learn that the basic rigid motions preserve angle measurements, as well as segment lengths.  
Via their exploration of basic rigid motions, students learn that congruence is just a sequence of basic rigid motions. The fundamental properties shared by all the basic 
rigid motions are then inherited by congruence: congruence moves lines to lines and angles to angles, and it is both distance- and degree-preserving. 
 

Big Idea: 
• Reflections, translations, and rotations are actions that produce congruent geometric objects. 
• Objects can be transformed in an infinite number of ways, and those transformations can be described and analyzed mathematically. 

Essential 
Questions: 

• What are transformations and what effect do they have on an object? 
• How can you identify congruent figures? 
• How can you copy shapes and make precise drawings without measuring tools? 

Vocabulary transformation, basic rigid motion (transformation), translation, reflection, rotation, image, sequence of transformations, line of reflection, center of 
rotation, angle of rotation, vector, congruence, corresponding angles, corresponding sides, map 

G
rade 

Dom
ain 

Standard 

AZ College and Career Readiness Standards Explanations & Examples Resources 

8 G 1 A. Understand congruence and similarity using 
physical models, transparencies, or geometry 
software 

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. 

Explanation: 
Students use compasses, protractors and rulers or technology to 
explore figures created from translations, reflections and rotations. 
Characteristics of figures, such as lengths of line segments, angle 
measures and parallel lines, are explored before the transformation 
(pre-image) and after the transformation (image).  Students 
understand that these transformations produce images of exactly the 
same size and shape as the pre-image and are known as basic rigid 

8th Grade Eureka Math: 
Module 2 Lessons 1-6 
 
8th Grade Big Ideas: 
Sections:  2.2, 2.3, 2.4 
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b. Angles are taken to angles of the same measure. 
c. Parallel lines are taken to parallel lines. 
 
8.MP.3. Construct viable arguments and critique the 
reasoning of others. 
8.MP.4. Model with mathematics. 
8.MP.5. Use appropriate tools strategically. 
8.MP.6. Attend to precision. 
8.MP.7. Look for and make use of structure. 
8.MP.8. Look for and express regularity in repeated 
reasoning. 

motions. 
 
Students need multiple opportunities to explore the transformation of 
figures so that they can appreciate that points stay the same distance 
apart and lines stay at the same angle after they have been rotated, 
reflected, and/or translated. 

Students construct viable arguments and critique the reasoning of 
others (MP.3) as they describe the effect of transformations. As 
students investigate those effects, they attend to structure (MP.7) by 
recognizing the common attributes and properties generated by the 
transformations.  
 
Examples: 

• Describe intuitively what kind of transformation will be 
required to move the figure on the left to each of the figures 
(1-3) on the right.  To help with this exercise, use a 
transparency to copy the figure on the left.  Note that you are 
supposed to begin by moving the left figure to each of the 
locations in (1), (2), and (3).   

     
Solution: 
Slide the original figure to the image (1) until they coincide.  
Slide the original figure to (2)m then flip it so they coincide.  
Slide the original figure to (3), then turn it until they coincide. 
 

• Name the vector along which a translation of a plane would 
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map point A to its image (T)A.   

 
Solution: 
Vector 𝑆𝑆𝑆𝑆�����⃗  

 
• Reflect the images across line L.  Label the reflected images. 

                             
What is the measure of the reflected angle A’B’C’? 
How does the length of segment IJ compare to its’ reflected 
image? 
 
Solution: 
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The measure of angle A’B’C’ is 66◦.  The length of the reflected 
segment of IJ is the same as the original segment, 5 units.  

 
• The picture below shows right triangles ABC and A’B’C’, where 

the right angles are at B and B’.  Given that AB=A’B’=1, and 
BC=B’C’=2, AB is not parallel to A’B’, is there a 180◦ rotation 
that would map ∆𝐴𝐴𝐴𝐴𝐴𝐴 onto ∆𝐴𝐴′𝐴𝐴′𝐴𝐴′ ?  Explain. 
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Solution: 
No, because a 180◦ rotation of a segment will map to a 
segment that is parallel to the given one.  It is given that AB is 
not parallel to A’B’, therefore, a rotation of 180◦ will not map 
∆𝐴𝐴𝐴𝐴𝐴𝐴  onto ∆𝐴𝐴′𝐴𝐴′𝐴𝐴′ . 

8 G 2 A. Understand congruence and similarity using 
physical models, transparencies, or geometry 
software 

Understand that a two-dimensional figure is congruent 
to another if the second can be obtained from the first 
by a sequence of rotations, reflections, and 
translations; given two congruent figures, describe a 
sequence that exhibits the congruence between them. 

8.MP.2. Reason abstractly and quantitatively. 
8.MP.4. Model with mathematics. 
8.MP.6. Attend to precision. 
8.MP.7. Look for and make use of structure. 

Explanation: 
This standard is the students’ introduction to congruency.  Congruent 
figures have the same shape and size.  Translations, reflections and 
rotations are examples of rigid transformations.  A rigid transformation 
is one in which the pre-image and the image both have exactly the 
same size and shape since the measures of the corresponding angles 
and corresponding line segments remain equal (are congruent). 
 
Students examine two figures to determine congruency by identifying 
the rigid transformation(s) that produced the figures.  Students 
recognize the symbol for congruency (≅) and write statements of 
congruency. 
 
Students construct viable arguments and critique the reasoning of 
others (MP.3) as they describe the effect of transformations. As 
students investigate those effects, they attend to structure (MP.7) by 
recognizing the common attributes and properties generated by the 
transformations.  
  
 
Examples: 
 

• Is Figure A congruent to Figure A’? Explain how you know. 

                              
 

8th Grade Eureka Math: 
Module 2 Lessons 7-11 
 
8th Grade Big Ideas: 
Sections:  2.1, 2.2, 2.3, 2.4 
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Solution:  These figures are congruent since A’ was produced 
by translating each vertex of Figure A 3 to the right and 1 
down. 

 
• Describe the sequence of transformations that results in the 

transformation of Figure A to Figure A’. 
 

                         
Solution:  Figure A’ was produced by a 90º clockwise rotation 
around the origin. 

 
• In the following picture, triangle ABC can be traced onto a 

transparency and mapped onto triangle A’B’C’.  Which basic 
rigid motion, or sequence of, would map one triangle onto the 
other? 
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Possible Solution:  
A counterclockwise rotation of d degrees around B, where d is 
the positive degree of ∠𝐴𝐴𝐴𝐴𝐴𝐴′ and a reflection across the line 
LBC.   
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Accelerated Math 7 Fourth Quarter 
Unit 9: Geometry Part 2 

Topic B:  Understanding Similarity 
The experimental study of rotations, reflections, and translations in Topic B prepares students for the more complex work of understanding the effects of dilations on geometrical 
figures in their study of similarity in Topic C. Students use similar triangles to solve unknown angles, side lengths and area problems. This topic builds on the previous two topics as 
students expand their understanding of transformations to include similarity transformations. This unit also connects with students’ prior work with scale drawings and proportional 
reasoning (7.G.A.1, 7.RP.A.2). These understandings were applied in Unit 4 as students used 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 (8.EE.B.6).   

Big Idea: 

• Objects can be transformed in an infinite number of ways, and those transformations can be described and analyzed mathematically.  
• A two-dimensional figure is similar to another if the second can be obtained from the first by a sequence of transformations. 
• Two similar figures are related by a scale factor, which is the ratio of the lengths of corresponding sides. 
• A dilation is a transformation that changes the size of a figure but not the shape. 

Essential 
Questions: 

• What are transformations and what effect do they have on an object? 
• What does the scale factor of a dilation convey? 
• How can transformations be used to determine congruency or similarity? 
• When would we want to change the size of an object but not its shape? 

Vocabulary similarity, similar triangles, transformations, translation, rotation, center of rotation, angle of rotation, reflection, line of reflection, dilations, exterior angles, 
interior angles, scale factor 

G
rade 

Dom
ain 

Standard 

AZ College and Career Readiness Standards Explanations & Examples Resources 

8 G 3 A. Understand congruence and similarity using 
physical models, transparencies, or geometry 
software 

Describe the effect of dilations, translations, rotations, 
and reflections on two-dimensional figures using 
coordinates. 

8.MP.3. Construct viable arguments and critique the 
reasoning of others. 
8.MP.4. Model with mathematics. 
8.MP.5. Use appropriate tools strategically. 

Explanation: 
Students identify resulting coordinates from translations, reflections, 
dilations and rotations (90º, 180º and 270º both clockwise and 
counterclockwise), recognizing the relationship between the 
coordinates and the transformation. 
 
In previous grades, students made scale drawings of geometric figures 
and solved problems involving angle measure, surface area, and 
volume. 
 
 

8th Grade Eureka Math: 
Module 3 Lessons 1-7 
 
8th Grade Big Ideas: 
Sections:  2.2, 2.3, 2.4, 2.7 
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8.MP.6. Attend to precision. 
8.MP.7. Look for and make use of structure. 

Note:  Students are not expected to work formally with properties of 
dilations until high school. 
 
Translations 
Translations move the object so that every point of the object moves in 
the same direction as well as the same distance. In a translation, the 
translated object is congruent to its pre-image. Triangle ABC has been 
translated 7 units to the right and 3 units up. To get from A (1,5) to A’ 
(8,8), move A 7 units to the right (from x = 1 to x = 8) and 3 units up 
(from y = 5 to y = 8). Points B and C also move in the same direction (7 
units to the right and 3 units up), resulting in the same changes to each 
coordinate. 

                        
Reflections 
A reflection is the “flipping” of an object over a line, known as the “line 
of reflection”.  In the 8th grade, the line of reflection will be the x-axis 
and the y-axis.   Students recognize that when an object is reflected 
across the y-axis, the reflected x-coordinate is the opposite of the pre-
image x-coordinate (see figure below). 

                         
Likewise, a reflection across the x-axis would change a pre-image 
coordinate (3, -8) to the image coordinate of (3, 8).  Note that the 
reflected y-coordinate is opposite of the pre-image y-coordinate. 
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Rotations 
A rotation is a transformation performed by “spinning” the figure 
around a fixed point known as the center of rotation.  The figure may 
be rotated clockwise or counterclockwise up to 360º (in 8th grade, 
rotations will be around the origin and a multiple of 90º).  In a rotation, 
the rotated object is congruent to its pre-image. 
 
Consider when triangle DEF is 180˚ clockwise about the origin. The 
coordinate of triangle DEF are D(2,5), E(2,1), and F(8,1). When rotated 
180˚ about the origin, the new coordinates are D’(-2,-5), E’(-2,-1) and 
F’(-8,-1). In this case, each coordinate is the opposite of its pre-image 
(see figure below). 
 

                                
Dilations 
A dilation is a non-rigid transformation that moves each point along 
a ray which starts from a fixed center, and multiplies distances 
from this center by a common scale factor.  Dilations enlarge (scale 
factors greater than one) or reduce (scale factors less than one) the 
size of a figure by the scale factor. In 8th grade, dilations will be 
from the origin. The dilated figure is similar to its pre-image. 
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The coordinates of A are (2, 6); A’ (1, 3).  The coordinates of B are (6, 4) 
and B’ are (3, 2).  The coordinates of C are (4, 0) and C’ are (2, 0). Each 
of the image coordinates is ½ the value of the pre-image coordinates 
indicating a scale factor of ½. 
     
The scale factor would also be evident in the length of the line 
segments using the ratio:  

                                                
Students recognize the relationship between the coordinates of the 
pre-image, the image and the scale factor for a dilation from the origin. 
Using the coordinates, students are able to identify the scale factor 
(image/pre-image). 
 
Examples: 

• If the pre-image coordinates of a triangle are A(4, 5), B(3, 7), 
and C(5, 7) and the image coordinates are A(-4, 5), B(-3, 7), 
and C(-5, 7), what transformation occurred? 
 
Solution: 
The image was reflected over the y-axis.   
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8 G 4 A. Understand congruence and similarity using 
physical models, transparencies, or geometry 
software 

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.MP.2. Reason abstractly and quantitatively. 
8.MP.4. Model with mathematics. 
8.MP.5. Use appropriate tools strategically. 
8.MP.6. Attend to precision. 
8.MP.7. Look for and make use of structure. 

Explanation: 
Similar figures and similarity are first introduced in the 8th grade. 
Students understand similar figures have congruent angles and sides 
that are proportional.  Similar figures are produced from dilations.  
Students describe the sequence that would produce similar figures, 
including the scale factors.  Students understand that a scale factor 
greater than one will produce an enlargement in the figure, while a 
scale factor less than one will produce a reduction in size. 
 
Students need to be able to identify that triangles are similar or 
congruent based on given information. 
 
Students attend to precision (MP.6) as they construct viable arguments 
and critique the reasoning of others (MP.3) while describing the effects 
of similarity transformations and the angle-angle criterion for similarity 
of triangles.  
 
Examples: 
 

• Is Figure A similar to Figure A’? Explain how you know. 

                                     
Solution:   
Dilated with a scale factor of ½ then reflected across the x-
axis, making Figures A and A’ similar. 

 
 

• Describe the sequence of transformations that results in the 

8th Grade Eureka Math: 
Module 3 Lessons 8-12 
 
8th Grade Big Ideas: 
Sections:  2.5, 2.6, 2.7 
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transformation of Figure A to Figure A’. 

                         
Solution:  
 90° clockwise rotation, translate 4 right and 2 up, dilation of 
½.  In this case, the scale factor of the dilation can be found by 
using the horizontal distances on the triangle (image = 2 units; 
pre-image = 4 units) 

 
8 G 5 A. Understand congruence and similarity using 

physical models, transparencies, or geometry 
software 

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. 

8.MP.3. Construct viable arguments and critique the 
reasoning of others. 
8.MP.4. Model with mathematics. 
8.MP.5. Use appropriate tools strategically. 
8.MP.6. Attend to precision. 
8.MP.7. Look for and make use of structure. 

Explanation: 
Students construct various triangles having line segments of different 
lengths but with two corresponding congruent angles.  Comparing 
ratios of sides will produce a constant scale factor, meaning the 
triangles are similar.  Students solve problems with similar triangles. 
 
 
Examples: 
 

• Are the triangles shown below similar?  Present an informal 
argument as to why they are or why they are not. 
 
 
 
 

8th Grade Eureka Math: 
Module 3 Lessons 8-12 
 
8th Grade Big Ideas: 
Sections:  3.4 
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Solution: 
Yes, ∆𝐴𝐴𝐴𝐴𝐴𝐴~∆𝐴𝐴′𝐴𝐴′𝐴𝐴′.  They are similar because they have two 
pairs of corresponding angles that are equal.  Namely, 
𝑚𝑚∠𝐴𝐴 = 𝑚𝑚∠𝐴𝐴′ = 103°, and 𝑚𝑚∠𝐴𝐴 = 𝑚𝑚∠𝐴𝐴′ = 31°. 
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