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HS Algebraic Functions B Second Semester 

Module 4: Inferences and Conclusions from Data  
Topic A:  Probability 

Fundamental ideas from Grade 7 are revisited and extended to allow students to build a more formal understanding of probability. Students expand their understanding of chance experiments, sample 

space, and events to the more complex understanding of events defined as unions, intersections, and complements (S-CP.A.1). Students develop this understanding as they consider events that can be 
described as unions and intersections in the context of a game involving cards and spinners. One such game is introduced in Lesson 1, and then students explore further variations of the game in the 
lesson’s Problem Set. Students also consider whether observations from a chance experiment are consistent with a given probability model (S-IC.A.2).  

Students also calculate probabilities of unions and intersections using data in two-way data tables and interpret them in context (S-CP.A.4). Students deepen their understanding by creating 
“hypothetical 1000” two-way tables (i.e., tables based on a hypothetical population of 1000 observations) and then use these tables to calculate probabilities. Students use given probability information 
to determine the marginal totals and individual cell counts. This table then allows students to calculate conditional probabilities, as well as probabilities of unions, intersections, and complements, 

without the need for formal probability rules.  
Students are introduced to conditional probability (S-CP.A.3, S-CP.A.5), which is used to illustrate the important concept of independence by describing two events, 𝐴 and 𝐵, as independent if the 
conditional probability of 𝐴 given 𝐵 is not equal to the unconditional probability of 𝐴. In this case, knowing that event 𝐵 has occurred does not change the assessment of the probability that event 𝐴 

has also occurred (S-CP.A.2, S-CP.A.5). Students use two-way tables to determine if two events are independent by calculating and interpreting conditional probabilities. In Lesson 3, students are 
presented with athletic participation data from Rufus King High School in two-way frequency tables, and conditional probabilities are calculated using column or row summaries. The conditional 
probabilities are then used to investigate whether or not there is a connection between two events.  

Students are also introduced to Venn diagrams to represent the sample space and various events. Students will see how the regions of a Venn diagram connect to the cells of a two-way table. Venn 
diagrams also help students understand probability formulas involving the formal symbols of union, intersection, and complement. Additionally, a Venn diagram can show how subtracting the 
probability of an event from 1 enables you acquire the probability of the complement of the event and why the probability of the intersection of two events is subtracted from the sum of event 
probabilities when calculating the probability of the union of two events.  
The final lessons in this topic introduce probability rules (the multiplication rule for independent events, the addition rule for the union of two events, and the complement rule for the complement 
of an event) (S-CP.B.6, S-CP.B.7). Students use the multiplication rule for independent events to calculate the probability of the intersection of two events. Students interpret independence based 
on the conditional probability and its connection to the multiplication rule. 

Big Idea: 

 Events can be described as a subset of a sample space. 

 The probability of two events occurring together is the product of their probabilities, if and only if then the events are independent. 

 The probability of two events can be conditional on each other and the interpretation of that probability. 

 Two-way frequency tables can be used to decide if events are independent and to find conditional probabilities. 

 Conditional probability and independence are applied to everyday situations. 

 Conditional probability of A given B can be found and interpreted in context. 

 The addition rule can be applied and the resulting probability can be interpreted in context. 

Essential 
Questions: 

 How can an event be described as a subset of outcomes using correct set notation? 

 How are probabilities, including joint probabilities, of independent events calculated? 

 How are probabilities of independent events compared to their joint probability? 

 How does conditional probability apply to real-life events? 

 How are two-way frequency tables used to model real-life data? 

 How are conditional probabilities and independence interpreted in relation to a situation? 
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 What is the difference between compound and conditional probabilities? 

 How is the probability of event (A or B) found? 

Vocabulary 
Sample space, event, probability of an event, two-way frequency table, hypothetical 1000 two-way table, conditional probability, independent 
event, complement rule, addition rule, disjoint events 

Assessments Galileo:  Module 4 Pre-assessment of Foundational Skills, topic A assessment 

Standard Common Core Standards Explanations & Examples Resources 

S.IC.A.2 

A. Understand and evaluate random processes 
underlying statistical experiments. 
Decide if a specified model is consistent with results 
from a given data-generating process, e.g., using 
simulation. For example, a model says a spinning coin 
falls heads up with probability 0.5. Would a result of 5 
tails in a row cause you to question the model? 

 Eureka Math 
Module 4 Lesson 1 

S.CP.A.1 

A. Understand independence and conditional 
probability and use them to interpret data 
 
Describe events as subsets of a sample space (the set of 
outcomes) using characteristics (or categories) of the 
outcomes, or as unions, intersections, or complements 
of other events (“or,” “and,” “not”). 

 

Intersection: The intersection of two sets A and B is the set of elements 
that are common to both set A and set B. It is denoted by A ∩ B and is 
read ‘A intersection B’.  

 A ∩ B in the diagram is {1, 5} 

 this means: BOTH/AND 

 

Union: The union of two sets A and B is the set of elements, which are 

Eureka Math 
Module 4 Lesson 5,6,7 
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in A or in B or in both. It is denoted by A ∪   B and is read ‘A union B’.  

 A ∪   B in the diagram is {1, 2, 3, 4, 5, 7} 

 this means: EITHER/OR/ANY 

 could be both 

Complement:  The complement of the set A ∪B is the set of elements 
that are members of the universal set U but are not in A ∪  B. It is 
denoted by (A ∪  B )’ 

 (A ∪  B )’ in the diagram is {8} 
 
 

 
S.CP.A.2 A. Understand independence and conditional 

probability and use them to interpret data 
Understand that two events A and B are independent if 
the probability of A and B occurring together is the 
product of their probabilities, and use this 
characterization to determine if they are independent. 

 

S.CP.2 Identify two events as independent or not. Explain properties of 
Independence and Conditional Probabilities in context and simple 
English. 
 

Eureka Math 
Module 4 Lesson 4,6 
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S.CP.A.3 A. Understand independence and conditional 
probability and use them to interpret data 
 
Understand the conditional probability of A given B as 
P(A and B)/P(B), and interpret independence of A and B 
as saying that the conditional probability of A given B is 
the same as the probability of A, and the conditional 
probability of B given A is the same as the probability of 
B. 

 

S.CP.3 Define and calculate conditional probabilities. Use the 
Multiplication Principal to decide if two events are independent and to 
calculate conditional probabilities. 
 

 
 

 
 

Eureka Math 
Module 4 Lesson 3,4,6 

S.CP.A.4 A. Understand independence and conditional 
probability and use them to interpret data 
Construct and interpret two-way frequency tables of 
data when two categories are associated with each 

Students may use spreadsheets, graphing calculators, and simulations 
to create frequency tables and conduct analyses to determine if events 
are independent or determine approximate conditional probabilities. 

Eureka Math 
Module 4 Lesson 2,3,4 
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object being classified. Use the two-way table as a 
sample space to decide if events are independent and 
to approximate conditional probabilities. For example, 
collect data from a random sample of students in your 
school on their favorite subject among math, science, 
and English. Estimate the probability that a randomly 
selected student from your school will favor science 
given that the student is in tenth grade.  Do the same 
for other subjects and compare the results. 

 

 
 

S.CP.A.5 A. Understand independence and conditional 
probability and use them to interpret data 
 
Recognize and explain the concepts of conditional 

Examples: 

 What is the probability of drawing a heart from a standard 
deck of cards on a second draw, given that a heart was drawn 
on the first draw and not replaced? Are these events 

Eureka Math 
Module 4 Lesson 4-6 
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probability and independence in everyday language and 
everyday situations. For example, compare the chance 
of having lung cancer if you are a smoker with the 
chance of being a smoker if you have lung cancer. 

 

independent or dependent? 

 At Johnson Middle School, the probability that a student takes 
computer science and French is 0.062. The probability that a 
student takes computer science is 0.43. What is the 
probability that a student takes French given that the student 
is taking computer science? 

S.CP.B.6 B. Use the rules of probability to compute 
probabilities of compound events in a uniform 
probability model 

Find the conditional probability of A given B as the 
fraction of B’s outcomes that also belong to A, and 
interpret the answer in terms of the model. 

Students could use graphing calculators, simulations, or applets to 
model probability experiments and interpret the outcomes. 
 

Eureka Math 
Module 4 Lesson 6 

S.CP.B.7 B. Use the rules of probability to compute 
probabilities of compound events in a uniform 
probability model 

Apply the Addition Rule, P(A or B) = P(A) + P(B) – P(A 
and B), and interpret the answer in terms of the model. 

 

Students could use graphing calculators, simulations, or applets to 
model probability experiments and interpret the outcomes. 

Example: 

 In a math class of 32 students, 18 are boys and 14 are girls. On 
a unit test, 5 boys and 7 girls made an A grade. If a student is 
chosen at random from the class, what is the probability of 
choosing a girl or an A student? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Eureka Math 
Module 4 Lesson 7 
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MP.1 Make sense of problems and persevere in solving 
them. 

 

Mathematically proficient students start by explaining to themselves 
the meaning of a problem and looking for entry points to its solution. 
They analyze givens, constraints, relationships, and goals. They make 
conjectures about the form and meaning of the solution and plan a 
solution pathway rather than simply jumping into a solution attempt. 
They consider analogous problems, and try special cases and simpler 
forms of the original problem in order to gain insight into its solution. 
They monitor and evaluate their progress and change course if 
necessary.  Mathematically proficient students check their answers to 
problems using a different method, and they continually ask 
themselves, "Does this make sense?" They can understand the 
approaches of others to solving complex problems and identify 
correspondences between different approaches. 

Eureka Math 
Module 4 Lesson 5,7 

MP.2 Reason abstractly and quantitatively. Students use data from a sample to estimate a population mean or 
proportion and generalize from a sample to the population. They 
associate a margin of error with estimates based on a sample and 
interpret them in the context of generalizing from a sample to the 
population. Students also make conjectures or claims about 
independence and use arguments based on probabilities to support 
them. 

Eureka Math 
Module 4 Lesson 1-5 

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

Students test conjectures about treatment differences in the context of 
a statistical experiment. Students critique and evaluate reports based 
on data from random samples and reports based on data from 
experiments. Students frequently develop conjectures and use 
statistical reasoning to evaluate them. 

Eureka Math 
Module 4 Lesson 1,2,4 

MP.4 Model with mathematics. Students use smooth curves to model data distributions. Students use 
the normal distribution as a model in order to answer questions about 
a data distribution. Students use probability models to describe real-
world contexts. 

Eureka Math 
Module 4 Lesson 6 

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

 

Mathematically proficient students notice if calculations are repeated, 
and look both for general methods and for shortcuts.  As they work to 
solve a problem, mathematically proficient students maintain oversight 
of the process, while attending to the details. They continually evaluate 
the reasonableness of their intermediate results. 

Eureka Math 
Module 4 Lesson 6 
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HS Algebraic Functions B Second Semester 

Module 4: Inferences and Conclusions from Data  
Topic B:  Modeling Data Distributions 

 This topic introduces students to the idea of using a smooth curve to model a data distribution, eventually leading to using the normal distribution to model data distributions that 
are bell shaped and symmetric. Many naturally occurring variables, such as arm span, weight, reaction times, and standardized test scores, have distributions that are well described 
by a normal curve.  Students begin by reviewing their previous work with shape, center, and variability. Students use the mean and standard deviation to describe center and 
variability for a data distribution that is approximately symmetric. This provides a foundation for selecting an appropriate normal distribution to model a given data distribution.  
Students learn to draw a smooth curve that could be used to model a given data distribution. A smooth curve is first used to model a relative-frequency histogram, which shows that 
the area under the curve represents the approximate proportion of data falling in a given interval. Properties of the normal distribution are introduced by asking students to 
distinguish between reasonable and unreasonable data distributions for using a normal distribution model. Students use tables and technology to calculate normal probabilities. 
They work with graphing calculators, tables of normal curve areas, and spreadsheets to calculate probabilities in the examples and exercises provided (S-ID.A.4). 

Big Idea: 

 Statistics is a process of making inferences. 

 The mean and standard deviation of a data set is used to fit a normal distribution. 

Essential 
Questions: 

 How is a data set fit to a normal curve? 

Vocabulary Standard deviation, deviations, symmetric, skewed, center, shape, spread, normal curve, mean, z scores, normal distribution, normal probability 

Assessments Galileo:  Topic B Assessment 

Standard Common Core Standards Explanations & Examples Resources 

S.ID.A.4 

A. Summarize, represent, and interpret data on a 
single count or measurement variable 
 
Use the mean and standard deviation of a data set to fit 
it to a normal distribution and to estimate population 
percentages. Recognize that there are data sets for 
which such a procedure is not appropriate. Use 
calculators, spreadsheets, and tables to estimate areas 
under the normal curve. 

 

Students may use spreadsheets, graphing calculators, statistical 
software and tables to analyze the fit between a data set and normal 
distributions and estimate areas under the curve. 

 

Eureka Math 
Module 4 Lesson 8-11 
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MP.2 
Reason abstractly and quantitatively. Students use data from a sample to estimate a population mean 

or proportion and generalize from a sample to the population. 
They associate a margin of error with estimates based on a 

Eureka Math 
Module 4 Lesson 8 
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sample and interpret them in the context of generalizing from a 
sample to the population. Students also make conjectures or 
claims about independence and use arguments based on 
probabilities to support them. 

MP.3 

Construct viable arguments and critique the 
reasoning of others. 

Students test conjectures about treatment differences in the 
context of a statistical experiment. Students critique and 
evaluate reports based on data from random samples and 
reports based on data from experiments. Students frequently 
develop conjectures and use statistical reasoning to evaluate 
them. 

Eureka Math 
Module 4 Lesson 10 

MP.4 

Model with mathematics. Students use smooth curves to model data distributions. 
Students use the normal distribution as a model in order to 
answer questions about a data distribution. Students use 
probability models to describe real-world contexts. 

Eureka Math 
Module 4 Lesson 9-11 

MP.5 

Use appropriate tools strategically. Students use technology to carry out simulations in order to 
study sampling variability. Students also use technology to 
compute estimates of population characteristics (such as the 
mean and standard deviation) and to calculate margin of error. 
Students also use simulation to investigate statistical significance 
in the context of comparing treatments in a statistical 
experiment. 

Eureka Math 
Module 4 Lesson 9,11 
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HS Algebraic Functions B Second Semester 

Module 4: Inferences and Conclusions from Data  
Topic C:  Drawing Conclusions Using data from a Sample 

This topic introduces different types of statistical studies (e.g., observational studies, surveys, and experiments) (S-IC.B.3). The role of randomization (i.e., random selection in observational 
studies and surveys and random assignment in experiments) is addressed. A discussion of random selection (i.e., selecting a s ample at random from a population of interest) shows students 
how selecting participants at random provides a representative sample, thereby allowing conclusions to be generalized from th e sample to the population. A discussion of random assignment 
in experiments, which involves assigning subjects to experimental groups at random, helps students see that random assignment is designed to c reate comparable groups making it possible to 
assess the effects of an explanatory variable on a response.  
The distinction between population characteristics and sample statistics (first made in Grade 7) is revisited. Scenarios are introduced in which students are asked a statistical question that 
involves estimating a population mean or a population proportion. For example, students are asked to define an appropriate population, population characteristic, sample, and sample 
statistics that might be used in a study of the time it takes students to run a quarter-mile or a study of the proportion of national parks that contain bald eagle nests.  
In this topic, students use data from a random sample to estimate a population mean or a population proportion. Building on w hat they learned about sampling variability in Grade 7, students 
use simulation to create an understanding of margin of error. In Grade 7, students learned that the proportion of successes in a random sample from a population will vary fr om sample to 
sample due to the random selection process. They understand that the value of the sample proportion will not be exactl y equal to the value of the population proportion. In Grade 11, they 
use margin of error to describe how different the value of the sample proportion might be from the value of the population pr oportion. Students begin by using a physical simulation process 
to carry out a simulation. Starting with a population that contains 40% successes (using a bag with 40 black beans and 60 white beans), they select random samples from the population and 
calculate the sample proportion. By doing this many times, they are able to get a sense of what kind of differences are likely. Their understanding should then extend to include the concept of 
margin of error. Students then proceed to use technology to carry out a simulation. Once students understand the concept of m argin of error, they go on to learn how to calculate and 
interpret it in context (S-IC.A.1, S-IC.B.4). Students also evaluate reports from the media in which sample data is used to estimate a population mean or proportion ( S-IC.B.6). 

Big Idea: 

 Statistics is a process of making inferences. 

 Results from a model may or may not be consistent with a real-life simulation of the process. 

 Different data collection methods are appropriate for different situations and randomization relates to each. 

 Data from a sample survey is used to estimate a population mean. 

 Simulations are used to decide if differences between parameters are significant. 

Essential 
Questions: 

 How is statistics used? 

 When is it appropriate to question the results from a model compared to a real-life simulation? 

 Which data collection method is best used for a specific context? 

 How does randomization relate to a data collection method? 

 How is a population mean estimated from data from a sample survey? 

 When is the difference between parameters significant? 

Vocabulary 
Observational study, survey, experiment, bias, cause and effect conclusions, sample statistics, sampling variability, sample proportion, margin of 
error, plausible population proportion 

Assessments Galileo:  Topic C Assessment 
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Standard Common Core Standards Explanations & Examples Resources 

S.IC.A.1 

A. Understand and evaluate random processes 
underlying statistical experiments 
 
Understand statistics as a process for making inferences 
to be made about population parameters based on a 
random sample from that population. 

 
 

S.IC.1 Explain in context the difference between values describing a 
population and a sample. 

 

Eureka Math 
Module 4 Lesson 12-22 

S.IC.B.3 

A. Make inferences and justify conclusions from 
sample surveys, experiments, and observational 
studies 
 
Recognize the purposes of and differences among 
sample surveys, experiments, and observational 
studies; explain how randomization relates to each. 

 

Students should be able to explain techniques/applications for 
randomly selecting study subjects from a population and how those 
techniques/applications differ from those used to randomly assign 
existing subjects to control groups or experimental groups in a 
statistical experiment.  

In statistics, an observational study draws inferences about the 
possible effect of a treatment on subjects, where the assignment of 
subjects into a treated group versus a control group is outside the 
control of the investigator (for example, observing data on academic 
achievement and socio-economic status to see if there is a relationship 
between them). This is in contrast to controlled experiments, such as 
randomized controlled trials, where each subject is randomly assigned 
to a treated group or a control group before the start of the treatment. 

 

Eureka Math 
Module 4 Lesson 12 
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S.IC.B.4 

B. Make inferences and justify conclusions from 
sample surveys, experiments, and observational 
studies 
 
Use data from a sample survey to estimate a population 
mean or proportion; develop a margin of error through 
the use of simulation models for random sampling. 

 

Students may use computer generated simulation models based upon 
sample surveys results to estimate population statistics and margins of 
error. 
 

 
 

Eureka Math 
Module 4 Lesson 13-
17,20,21,22 
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S.IC.B.6 

B. Make inferences and justify conclusions from 
sample surveys, experiments, and observational 
studies 
 
Evaluate reports based on data. 

 

Explanations can include but are not limited to sample size, biased 
survey sample, interval scale, unlabeled scale, uneven scale, and 
outliers that distort the line-of-best-fit. In a pictogram the symbol scale 
used can also be a source of distortion. 

As a strategy, collect reports published in the media and ask students 
to consider the source of the data, the design of the study, and the way 
the data are analyzed and displayed. 

Eureka Math 
Module 4 Lesson 12-22 

MP.1 

Make sense of problems and persevere in solving 
them. 
 

Mathematically proficient students start by explaining to themselves 
the meaning of a problem and looking for entry points to its solution. 
They analyze givens, constraints, relationships, and goals. They make 
conjectures about the form and meaning of the solution and plan a 
solution pathway rather than simply jumping into a solution attempt. 
They consider analogous problems, and try special cases and simpler 
forms of the original problem in order to gain insight into its solution. 
They monitor and evaluate their progress and change course if 
necessary.  Mathematically proficient students check their answers to 
problems using a different method, and they continually ask 
themselves, "Does this make sense?" They can understand the 
approaches of others to solving complex problems and identify 
correspondences between different approaches. 

Eureka Math 
Module 4 Lesson 13,15 
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MP.2 

Reason abstractly and quantitatively. Students use data from a sample to estimate a population mean or 
proportion and generalize from a sample to the population. They 
associate a margin of error with estimates based on a sample and 
interpret them in the context of generalizing from a sample to the 
population. Students also make conjectures or claims about 
independence and use arguments based on probabilities to support 
them. 

Eureka Math 
Module 4 Lesson 12, 
14,16-22 

MP.3 

Construct viable arguments and critique the 
reasoning of others. 

Students test conjectures about treatment differences in the context of 
a statistical experiment. Students critique and evaluate reports based 
on data from random samples and reports based on data from 
experiments. Students frequently develop conjectures and use 
statistical reasoning to evaluate them. 

Eureka Math 
Module 4 Lesson 12-
16,22 

MP.4 

Model with mathematics. Students use smooth curves to model data distributions. Students use 
the normal distribution as a model in order to answer questions about 
a data distribution. Students use probability models to describe real-
world contexts. 

Eureka Math 
Module 4 Lesson 18 

MP.5 

Use appropriate tools strategically. Students use technology to carry out simulations in order to study 
sampling variability. Students also use technology to compute 
estimates of population characteristics (such as the mean and standard 
deviation) and to calculate margin of error. Students also use 
simulation to investigate statistical significance in the context of 
comparing treatments in a statistical experiment. 

Eureka Math 
Module 4 Lesson 
13,19,20,21 

MP.7 
Look for and make use of structure. 
 

Mathematically proficient students look closely to discern a pattern or 
structure. 

Eureka Math 
Module 4 Lesson 17 
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HS Algebraic Functions B Second Semester 

Module 4: Inferences and Conclusions from Data  
Topic D:  Drawing Conclusions Using data from an Experiment 

This topic focuses on drawing conclusions based on data from a statistical experiment. Experiments are introduced as investigations designed to compare the effect of two treatments on a 
response variable. Students revisit the distinction between random selection and random assignment.  
When comparing two treatments using data from a statistical experiment, it is important to assess whether the observed difference in group means indicates a real difference between the 
treatments in the experiment or whether it is possible that there is no difference and that the observed difference is just a  byproduct of the random assignment of subjects to treatments (S-
IC.B.5). To help students understand how this distinction is made, lessons in this topic use simulation to create a randomization d istribution as a way of exploring the types of differences they 
might expect to see by chance when there is no real difference between groups. By understanding these differences, students are able to determine whether an observed difference in means 
is significant (S-IC.B.5).  Students also critique and evaluate published reports based on statistical experiments that compare two treatments (S-IC.B.6). For example, students read a short 
summary of an article in the online New England Journal of Medicine describing an experiment to determine if wearing a brace helps adolescents with scoliosis. And then they watch an online 
video report for the Wall Street Journal titled “BMW Drivers Really are Jerks” that describes a study of the relationship between driving behavior and type of car dri ven. 

Big Idea: 

 Statistics is a process of making inferences. 

 Results from a model may or may not be consistent with a real-life simulation of the process. 

 Different data collection methods are appropriate for different situations and randomization relates to each. 

 Data from a sample survey is used to estimate a population mean. 

 Simulations are used to decide if differences between parameters are significant. 

Essential 
Questions: 

 How is statistics used? 

 When is it appropriate to question the results from a model compared to a real-life simulation? 

 Which data collection method is best used for a specific context? 

 How does randomization relate to a data collection method? 

 How is a population mean estimated from data from a sample survey? 

 When is the difference between parameters significant? 

Vocabulary Assignment, random selection, random assignment, subject, response variable, treatments, placebo, “changeinscore” 

Assessments Galileo:  Topic D Assessment 

Standard Common Core Standards Explanations & Examples Resources 

S.IC.B.3 

B. Make inferences and justify conclusions from 
sample surveys, experiments, and observational 
studies 
 

Students should be able to explain techniques/applications for 
randomly selecting study subjects from a population and how those 
techniques/applications differ from those used to randomly assign 
existing subjects to control groups or experimental groups in a 

Eureka Math 
Module 4 Lesson 23-29 
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Recognize the purposes of and differences among 
sample surveys, experiments, and observational 
studies; explain how randomization relates to each. 

 

statistical experiment.  

In statistics, an observational study draws inferences about the 
possible effect of a treatment on subjects, where the assignment of 
subjects into a treated group versus a control group is outside the 
control of the investigator (for example, observing data on academic 
achievement and socio-economic status to see if there is a relationship 
between them). This is in contrast to controlled experiments, such as 
randomized controlled trials, where each subject is randomly assigned 
to a treated group or a control group before the start of the treatment. 

S.IC.B.5 

B. Make inferences and justify conclusions from 
sample surveys, experiments, and observational 
studies 
 
Use data from a randomized experiment to compare 
two treatments; use simulations to decide if differences 
between parameters are significant. 

 

Students may use computer generated simulation models to decide 
how likely it is that observed differences in a randomized experiment 
are due to chance. 

Treatment is a term used in the context of an experimental design to 
refer to any prescribed combination of values of explanatory variables. 
For example, one wants to determine the effectiveness of weed killer.  
Two equal parcels of land in a neighborhood are treated; one with a 
placebo and one with weed killer to determine whether there is a 
significant difference in effectiveness in eliminating weeds. 

Eureka Math 
Module 4 Lesson 24-29 

S.IC.B.6 

B. Make inferences and justify conclusions from 
sample surveys, experiments, and observational 
studies 
 
Evaluate reports based on data. 

 

Explanations can include but are not limited to sample size, biased 
survey sample, interval scale, unlabeled scale, uneven scale, and 
outliers that distort the line-of-best-fit. In a pictogram the symbol scale 
used can also be a source of distortion. 

As a strategy, collect reports published in the media and ask students 
to consider the source of the data, the design of the study, and the way 
the data are analyzed and displayed. 

 

Eureka Math 
Module 4 Lesson 28-30 

MP.1 

Make sense of problems and persevere in solving 
them. 
 

Mathematically proficient students start by explaining to themselves 
the meaning of a problem and looking for entry points to its solution. 
They analyze givens, constraints, relationships, and goals. They make 
conjectures about the form and meaning of the solution and plan a 
solution pathway rather than simply jumping into a solution attempt. 
They consider analogous problems, and try special cases and simpler 
forms of the original problem in order to gain insight into its solution. 
They monitor and evaluate their progress and change course if 

Eureka Math 
Module 4 Lesson 23 
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necessary.  Mathematically proficient students check their answers to 
problems using a different method, and they continually ask 
themselves, "Does this make sense?" They can understand the 
approaches of others to solving complex problems and identify 
correspondences between different approaches. 

MP.2 

Reason abstractly and quantitatively. Students use data from a sample to estimate a population mean or 
proportion and generalize from a sample to the population. They 
associate a margin of error with estimates based on a sample and 
interpret them in the context of generalizing from a sample to the 
population. Students also make conjectures or claims about 
independence and use arguments based on probabilities to support 
them. 

Eureka Math 
Module 4 Lesson 
23,24,26 

MP.3 

Construct viable arguments and critique the 
reasoning of others. 

Students test conjectures about treatment differences in the context of 
a statistical experiment. Students critique and evaluate reports based 
on data from random samples and reports based on data from 
experiments. Students frequently develop conjectures and use 
statistical reasoning to evaluate them. 

Eureka Math 
Module 4 Lesson 
23,24,25,28-30 

MP.4 

Model with mathematics. Students use smooth curves to model data distributions. Students use 
the normal distribution as a model in order to answer questions about 
a data distribution. Students use probability models to describe real-
world contexts. 

Eureka Math 
Module 4 Lesson 25,27 

MP.5 

Use appropriate tools strategically. Students use technology to carry out simulations in order to study 
sampling variability. Students also use technology to compute 
estimates of population characteristics (such as the mean and standard 
deviation) and to calculate margin of error. Students also use 
simulation to investigate statistical significance in the context of 
comparing treatments in a statistical experiment. 

Eureka Math 
Module 4 Lesson 27,28 

 


