
Mathematics Scope & Sequence 2017-18 
Statistics (Adjusted for Harvey) 
Revised: September 2, 2017 
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10-11 
Days 

 
S.2E formulate a meaningful 
question, determine the data 
needed to answer the question, 
gather the appropriate data, 
analyze the data, and draw 
reasonable conclusions 
 
S.2F communicate methods 
used, analyses conducted, and 
conclusions drawn for a data-
analysis project through the use 
of one or more of the following: a 
written report, a visual display, an 
oral report, or a multi-media 
presentation 
 
S.2G critically analyze published 
findings for appropriateness of 
study design implemented, 
sampling methods used, or the 
statistics applied 
 
S.3A distinguish between 
mathematical models and 
statistical models 
 
S.3B  construct a statistical 
model to describe variability 
around the structure of a 
mathematical model for a given 
situation 
 
S.4A distinguish between 
categorical and quantitative data 
 
S.4B represent and summarize 
data and justify the 
representation 
 
S.4D compare and contrast 
different graphical or visual 
representations given the same 
data set 
 
S.4F analyze categorical data, 
including determining marginal 
and conditional distributions, 
using two-way tables. 
 

 
Apply the three rules of data analysis, including think, show, 
tell. (S.2E) 
 
Design and present projects for analyzing qualitative and 
quantitative data using graphs, tables and summary 
statistics. (S.2F) 
 
Use ‘real world’ statistical findings for analysis of design, 
sampling methods and interpretation. (S.2G) 
 
Use the who, what, why model to describe data 
(mathematical model). (S.3A) 
 
Identify statistical models. (S.3A) 
 
Distinguish between mathematical models and statistical 
models. (S.3A) 
 
Use graphs, tables, and summary statistics to create 
corresponding statistical models. For example, make a 
histogram of sample proportions and then interpret the 
histogram with a Normal model. (S.3B) 
 
Define categorical and quantitative data. (S.4A) 
 
Identify whether data is categorical or quantitative.(S.4A) 
 
Construct bar and pie charts for categorical data and justify 
their use. (S.4B) 
 
Summarize data represented in bar and pie charts. (S.4B) 
 
Compare and contrast qualitative data using pie charts and 
bar graphs. (S.4D) 
 
Calculate and display the marginal distribution of a 
categorical variable from a two-way table. (S.4F) 
 
Calculate and display the conditional distribution of a 
categorical variable for a particular value of the other 
categorical variable in a two-way table. (S.4F) 
 
Determine if variables are independent or if there is an 
association between them from graphs and two-way tables. 
(S.4F) 
 

Textbook Sections: Ch. 1, Ch. 2 
First Grading Period’s curriculum continued on next page. 
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S.2E formulate a meaningful 
question, determine the data 
needed to answer the question, 
gather the appropriate data, 
analyze the data, and draw 
reasonable conclusions 
 
S.2F communicate methods 
used, analyses conducted, and 
conclusions drawn for a data-
analysis project through the use 
of one or more of the following: a 
written report, a visual display, an 
oral report, or a multi-media 
presentation 
 
S.2G critically analyze published 
findings for appropriateness of 
study design implemented, 
sampling methods used, or the 
statistics applied 
 
S.4A distinguish between 
categorical and quantitative data 
 
S.4B represent and summarize 
data and justify the 
representation 
 
S.4C analyze the distribution 
characteristics of quantitative 
data, including determining the 
possible existence and impact of 
outliers 
 
S.4D compare and contrast 
different graphical or visual 
representations given the same 
data set 
 
 
 

 
 
Apply the three rules of data analysis, including think, show, 
tell. (S.2E) 
 
Design and present projects for analyzing qualitative and 
quantitative data using graphs, tables and summary 
statistics. (S.2F) 
 
Use ‘real world’ statistical findings for analysis of design, 
sampling methods and interpretation. (S.2G) 
 
Define categorical and quantitative data. (S.4A) 
 
Identify whether data is categorical or quantitative.(S.4A) 
 
Construct histograms, stem-and-leaf plots, boxplots, and 
contingency tables for quantitative data and justify their use. 
(S.4B) 
 
Summarize data represented by histograms, stem-and-leaf 
plots, boxplots, and contingency tables. (S.4B) 
 
Describe the overall pattern (shape, center, and spread) of a 
distribution and identify any major departures from the 
pattern (outliers). (S.4C) 
 
Identify the shape of a distribution from a graph as roughly 
symmetric or skewed. (S.4C) 
 
Choose the most appropriate measure of center and spread 
in a given setting. (S.4D) 
 
 

Textbook Sections:  Ch 3 
First Grading Period’s curriculum continued on next page. 
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Days 

 
S.2E formulate a meaningful 
question, determine the data 
needed to answer the question, 
gather the appropriate data, 
analyze the data, and draw 
reasonable conclusions 
 
S.2F  communicate methods 
used, analyses conducted, and 
conclusions drawn for a data-
analysis project through the use 
of one or more of the following: a 
written report, a visual display, an 
oral report, or a multi-media 
presentation 
 
S.2G critically analyze published 
findings for appropriateness of 
study design implemented, 
sampling methods used, or the 
statistics applied 
 
S.4B represent and summarize 
data and justify the 
representation 
 
S.4C analyze the distribution 
characteristics of quantitative 
data, including determining the 
possible existence and impact of 
outliers 
 
S.4D compare and contrast 
different graphical or visual 
representations given the same 
data set 
 
 

 
Apply the three rules of data analysis (think, show, tell). 
(S.2E) 
 
Design and present projects for analyzing qualitative and 
quantitative data using graphs, tables and summary 
statistics. (S.2F) 
 
Use ‘real world’ statistical findings for analysis of design, 
sampling methods and interpretation. (S.2G) 
 
Construct histograms, stem-and-leaf plots, boxplots, and 
contingency tables for quantitative data and justify their use. 
(S.4B) 
 
Summarize data represented by histograms, stem-and-leaf 
plots, boxplots, and contingency tables. (S.4B) 
 
Compare and contrast distributions of quantitative data using 
back-to-back stemplots, and parallel boxplots. (S.4C) 
 
Compare and contrast histograms, stem-and-leaf displays, 
dotplots and boxplots using the same data set. (S.4D) 

Textbook Sections: Ch 4 
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Days 

 
S.4E compare and contrast 
meaningful information derived 
from summary statistics given a 
data set;  
 

 
Use appropriate graphs and numerical summaries and relate 
them to the normal distribution. (S.4E)  
 
Check and explain nearly normal condition. (S.4E) 
 
Use z-score to standardize data. (S.4E) 
 
Explain the relationship between the normal density curve, z-
score, and normal percentiles. (S.4E) 
 
Apply the 68-95-99.7 Rule to the normal density curve. 
(S.4E) 
 
Use z-score in reverse. (S.4E)  
 

Textbook Sections:  Ch 5 
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Days 

 
S.2A compare and contrast the 
benefits of different sampling 
techniques, including random 
sampling and convenience 
sampling methods  
 
S.2D distinguish between sample 
statistics and population 
parameters 
 
S.2E formulate a meaningful 
question, determine the data 
needed to answer the question, 
gather the appropriate data, 
analyze the data, and draw 
reasonable conclusions 
 
S.2G critically analyze published 
findings for appropriateness of 
study design implemented, 
sampling methods used, or the 
statistics applied 
 
S.3C distinguish among different 
sources of variability, including 
measurement, natural, induced, 
and sampling variability 
 

 
Define sample surveys and bias. (S.2A) 
 
Discuss process of randomizing. (S.2A) 
 
Identify the difference between a sample and a census. 
(S.2A) 
 
Describe how to obtain a random sample using slips of 
paper, technology, or a table of random digits. (S.2A) 
 
Distinguish a simple random sample from a stratified random 
sample, cluster sample, multistage sample, and systematic 
sample. (S.2A) 
 
Give the advantages and disadvantages of each sampling 
method. (S.2A) 
 
Identify and distinguish between bias in sampling including 
voluntary response sampling and convenience sampling. 
(S.2A) 
 
Identify the population and sample in a statistical study. 
(S.2D) 
 
Identify statistics and parameters for mean, standard 
deviation and proportion. (S.2D) 
 
Apply the three rules of data analysis (think, show, tell). 
(S.2E) 
 
Use ‘real world’ statistical findings for analysis of design, 
sampling methods and interpretation. (S.2G) 
 
Define sampling variability. (S.3C) 
 
Distinguish between measurements, natural, induced and 
sampling variability. (S.3C) 
 

Textbook Sections: Ch 9 
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S.2F communicate methods 
used, analyses conducted, and 
conclusions drawn for a data-
analysis project through the use 
of one or more of the following: a 
written report, a visual display, an 
oral report, or a multi-media 
presentation;  

 
Design and present projects for analyzing qualitative and 
quantitative data using graphs, tables and summary 
statistics. (S.2F) 
 

Textbook Sections: Ch 2, Ch 3, Ch 9 

 Second Grading Period’s curriculum continued on next page. 
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S.2B distinguish among observational 
studies, surveys, and experiments 
 
S.2C analyze generalizations made 
from observational studies, surveys, 
and experiments 
 
S.2E formulate a meaningful question, 
determine the data needed to answer 
the question, gather the appropriate 
data, analyze the data, and draw 
reasonable conclusions 
 
S.2G critically analyze published 
findings for appropriateness of study 
design implemented, sampling methods 
used, or the statistics applied 

 
Determine the difference between experiments, 
observational studies and sample surveys.(S.2B) 
 
Identify the experimental units, explanatory and 
response variables, and treatments in an experiment. 
(S.2B) 
 
Explain the purpose of the three principles of 
experimental design: control, random assignment, and 
replication in an experiment, observational study, 
survey. (S.2B) 
 
Describe a completely randomized design for an 
experiment. (S.2B) 
 
Explain statistical significance of observational studies, 
surveys, and experiments. (S.2C) 
 
Identify control groups and describe the placebo effect 
and the types and purpose of blinding in an 
experiment, observational study and survey. (S.2C) 
 
Explain the purpose of blocking in an experiment. 
Describe a randomized block design or a matched 
pairs design for an experiment, observational study and 
survey. (S.2C) 
 
Distinguish between confounding and lurking variables 
and describe how they affect results in observational 
studies, surveys, and experiments. (S.2C) 
 
Apply the three rules of data analysis (think, show, tell). 
(S.2E) 
 
Use ‘real world’ statistical findings for analysis of 
design, sampling methods and interpretation. (S.2G) 
 

Textbook Sections: Ch 10 
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S.2E formulate a meaningful question, 
determine the data needed to answer 
the question, gather the appropriate 
data, analyze the data, and draw 
reasonable conclusions 

 
Experimental Design Project 

• Formulate a meaningful question  
• Determine the data needed to answer the 

question 
• Gather the appropriate data 
• Analyze the data 

Draw reasonable conclusions(S.2E) 
 

Textbook Sections: Ch 10 
Second Grading Period’s curriculum continued on next page. 
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S.7A analyze scatterplots for patterns, 
linearity, outliers, and influential points 
 
S.7B transform a linear parent function 
to determine a line of best fit 
 
S.7C compare different linear models 
for the same set of data to determine 
best fit, including discussions about 
error 
 
S.7D compare different methods for 
determining best fit, including median-
median and absolute value 
 
S.7E  describe the relationship 
between influential points and lines of 
best fit using dynamic graphing 
technology 
 
S.7F identify and interpret the 
reasonableness of attributes of lines of 
best fit within the context, including 
slope and y-intercept 
 

Make a scatterplot to display the relationship between 
two quantitative variables. (S.7A) 
 
Describe the direction, form, and strength of a 
relationship displayed in a scatterplot and identify 
outliers in a scatterplot. (S.7A) 
 
Interpret the correlation. (S.7A)  
 
Understand the basic properties of correlation, including 
how the correlation is influenced by outliers. (S.7A)   
 
Use technology to calculate correlation. (S.7A)  
 
Discuss difference between outlier and influential point.  
(S.7A) 
 
Compare 𝑦𝑦 = 𝑚𝑚𝑚𝑚 + 𝑏𝑏 and (S.7B) 
 
Define Least Squares Line. (S.7B) 
 
Discuss changes to linear parent function 𝑦𝑦 = 𝑚𝑚 to get 
line of best fit. (S.7B) 
 
Determine the equation of a least-squares regression 
line using technology or computer output. (S.7C) 
 
Calculate and interpret residuals. (S.7C) 
 
Construct and interpret residual plots to assess whether 
a linear model is appropriate. (S.7C) 
 
Find lines of best fit with a variety of methods. (S.7D) 
 
Explain how fitting a line with median-median method 
differs from fitting a line with absolute value method and 
least squares. (S.7D) 
 
Explain the cause of changes in the line of best fit 
attributable to influential points observed by entering 
new data into an applet.  (S.7E) 
 
Explain why association does not imply causation. 
(S.7F) 
 
Interpret the slope and y-intercept of a least-squares 
regression line. (S.7F) 
 
Use the least-squares regression line to predict y for a 
given x. (S.7F) 
 

Textbook Sections:  Chapter 6 and Chapter 7   
Useful Websites:  http://math.illinoisstate.edu/day/courses/old/312/notes/twovar/twovar04.html 
                        http://www.rossmanchance.com/applets/RegShuffle.htm 
 

  

http://math.illinoisstate.edu/day/courses/old/312/notes/twovar/twovar04.html
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S.5A determine probabilities, including 
the use of a two-way table 
 
S.5B describe the relationship between 
theoretical and empirical probabilities 
using the Law of Large Numbers 

 
Discuss difference between trial, outcome, and event. 
(S.5A) 
 
Determine the sample space of an event. (S.5A) 
 
Determine the number of outcomes using Fundamental 
Counting Principle, Permutations, and Combinations. 
(S.5A) 
 
Determine probability using number of outcomes in an 
event and number of possible outcomes given all 
outcomes are equally likely.  (S.5A) 
 
Discuss Law of Large Numbers and the nonexistence 
of Law of Averages. (S.5B) 
 
Discuss difference between theoretical probabilities 
and empirical probabilities. (S.5B) 
 

Textbook Sections: : Ch 12 
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S.5A determine probabilities, including 
the use of a two-way table 

 
Determine probability using Complement Rule. (S.5A) 
 
Determine if events are disjoint or independent events. 
(S.5A) 
 
Determine probability of disjoint events using Addition 
Rule. (S.5A) 
 
Determine probability of independent events using 
Multiplication Rule. (S.5A) 
 
Determine probability using General Addition Rule and 
General Multiplication Rule when events are not 
disjoint or independent. (S.5A) 

Textbook Sections: Ch 13 
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S.5A determine probabilities, including 
the use of a two-way table 

 
Determine probability using General Addition Rule and 
General Multiplication Rule when events are not 
disjoint or independent. (S.5A) 
 
Define conditional probability and determine conditional 
probabilities. (S.5A) 
 
Determine probabilities using two-way tables, Venn 
diagrams and tree diagrams. (S.5A) 
 

Textbook Sections: Ch 14 
Useful Powerpoint:  Prairie Dogs 

 Third Grading Period’s curriculum continued on the next page 
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S.5C construct a distribution based on a 
technology-generated simulation or 
collected samples for a discrete random 
variable 

Define discrete random variable. (S.5C) 
 
Construct a probability distribution for a discrete 
random variable using technology-generated 
simulation. (S.5C) 
 
Construct a probability distribution for a discrete 
random variable using sample from data collection. 
(S.5C) 
 
Define expected value of random variable. (S.5C) 
 
Calculate the expected value for a discrete random 
variable. (S.5C) 
 
Calculate the standard deviation for a discrete random 
variable. (S.5C) 
 
Define a binomial distribution. (S.5C) 
 
Determine probabilities using Binomial Probability 
Model and using technology. (S.5C) 
 
Determine probability using a normal distribution. 
(S.5C) 
 

Textbook Sections: Ch 15 
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S.3A distinguish between mathematical 
models and statistical models 
 
S.3B construct a statistical model to 
describe variability around the structure 
of a mathematical model for a given 
situation 
 
S.3C distinguish among different sources 
of variability, including measurement, 
natural, induced, and sampling variability 
 
S.3D describe and model variability 
using population and sampling 
distribution 
 

 
Explain how data defined in a mathematical model is 
used to find a statistical model. (S.3A) 
 
Use graphs, tables, and summary statistics to create 
corresponding statistical models. (S.3B) 
 
Explain why a sample statistic may not be accurate. 
(S.3C) 
 
Explain why a sample statistic may differ between two 
samples. (S.3C) 
 
Explain the relationship between random sampling and 
sampling variability. (S.3C) 
 
Explain how a sampling distribution improves 
estimation of a population parameter versus estimation 
with a single sample.(S.3D) 
 

Textbook Sections: Ch 16, Ch 18 
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S.2G critically analyze published 
findings for appropriateness of study 
design implemented, sampling methods 
used, or the statistics applied 
 
S.3A distinguish between mathematical 
models and statistical models 
 
S.3B construct a statistical model to 
describe variability around the structure 
of a mathematical model for a given 
situation 
 
S.5D compare statistical measures 
such as sample mean and standard 
deviation from a technology-simulated 
sampling distribution to the theoretical 
sampling distribution 
 
S.6A explain how a sample statistic and 
a confidence level are used in the 
construction of a confidence interval 
 
S.6B explain how changes in the 
sample size, confidence level, and 
standard deviation affect the margin of 
error of a confidence interval 
 
S.6D calculate a confidence interval for 
a population proportion 
 
S.6E interpret confidence intervals for a 
population parameter, including 
confidence intervals from media or 
statistical reports 
 

Use ‘real world’ statistical findings for analysis of design, 
sampling methods and interpretation. (S.2G) 
 
Explain how data defined in a mathematical model is 
used to find a statistical model. (S.3A) 
 
Create corresponding statistical models using graphs, 
tables, and summary statistics to. (S.3B) 
 
Explain how technology simulated sampling distributions 
can be used to find mean and standard deviation for 
theoretical distributions to be used to construct 
confidence intervals and run hypothesis tests.. (S.5D) 
 
Define sampling distribution, sampling error, and 
sampling variability. (S.6A) 
 
Define margin of error and standard error. (S.6A) 
Define confidence interval and confidence level. (S.6A) 
 
Explain how a sample statistic and confidence level are 
used in the construction of a confidence interval. (S.6A) 
 
Explain what happens to the margin of error of the 
confidence interval when sample size changes. (S.6B) 
 
Explain what happens to the margin of error of the 
confidence interval when standard deviation changes. 
(S.6B) 
 
Explain what happens to the margin of error of the 
confidence interval when confidence level changes(S.6B 
 
Describe the sampling distribution of a sample 
proportion including the mean and standard deviation of 
the distribution. (S.6D) 
 
Discuss the Success/Failure Condition and how it 
applies to the shape of the sampling distribution of a 
sample proportion. (S.6D) 
 
Calculate the margin of error associated with given 
confidence level using confidence level and standard 
deviation of the sampling distribution,. (S.6D) 
 
Calculate a confidence interval for a population 
proportion. (S.6D) 
 
Interpret what confidence level really means and 
interpret calculated confidence intervals for population 
mean and population proportion. (S.6E) 
 
Interpret confidence intervals found in media and 
statistical reports. (S.6E) 

Textbook Sections: Ch 16, Ch 18 

 Fourth Grading Period’s curriculum continued on the next page. 

H y p   

Standard(s) Including, but not limited to… 7-8 



 
S.6F explain how a sample statistic 
provides evidence against a claim 
about a population parameter when 
using a hypothesis test 
 
S.6G construct null and alternative 
hypothesis statements about a 
population parameter 
 
S.6I interpret the results of a 
hypothesis test using technology-
generated results such as large 
sample tests for proportion, mean, 
difference between two proportions, 
and difference between two 
independent means 
 
S.6J  describe the potential impact of 
Type I and Type II Errors 
 

 
Discuss what it means for something to be statistically 
significant. (S.6F) 
 
Discuss the reasoning behind and process of hypothesis 
testing. (S.6F) 
 
Define null and alternative hypothesis. (S.6G) 
 
Write null and alternative hypothesis statements about 
population parameters including population proportion, 
population mean, difference between population 
proportions, and difference between population means. 
(S.6G) 
 
Interpret the results in context of a hypothesis test using 
the data from technology generated studies. (S.6I) 
 
Define Type I and Type II errors. (S.6J) 
 
Describe a Type I and Type II error in context and the 
consequences/impact of each type of error in the given 
situation. (S.6J) 
 

 Days 

Textbook Sections: Ch 17 
Fourth Grading Period’s curriculum continued on the next page. 
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S.2G critically analyze published findings 
for appropriateness of study design 
implemented, sampling methods used, 
or the statistics applied 
 
S.5D compare statistical measures such 
as sample mean and standard deviation 
from a technology-simulated sampling 
distribution to the theoretical sampling 
distribution 
 
S.6C calculate a confidence interval for 
the mean of a normally distributed 
population with a known standard 
deviation 
 
S.6E interpret confidence intervals for a 
population parameter, including 
confidence intervals from media or 
statistical reports 
 
S.6F explain how a sample statistic 
provides evidence against a claim about 
a population parameter when using a 
hypothesis test 
 
S.6G construct null and alternative 
hypothesis statements about a 
population parameter 
 
S.6H explain the meaning of the p-value 
in relation to the significance level in 
providing evidence to reject or fail to 
reject the null hypothesis in the context 
of the situation 
 
S.6I  interpret the results of a hypothesis 
test using technology-generated results 
such as large sample tests for 
proportion, mean, difference between 
two proportions, and difference between 
two independent means 
 

 
Use ‘real world’ statistical findings for analysis of 
design, sampling methods and interpretation. (S.2G) 
 
Explain how technology simulated sampling 
distributions can be used to find mean and standard 
deviation for theoretical distributions to be use to 
construct confidence intervals and run hypothesis 
tests.. (S.5D) 
 
Describe the sampling distribution of a sample mean 
(when a random sample is taken from a population with 
a known standard deviation) including the mean and 
standard deviation of the distribution. (S.6C) 
 
Discuss Central Limit Theorem and how it applies to 
the shape of the sampling distribution of a sample 
mean. (S.6C) 
 
Using confidence level and standard deviation of the 
sampling distribution, calculate the margin of error 
associated with given confidence level. (S.6C) 
 
Construct a z-confidence interval for the mean of a 
normally distributed population when population 
standard deviation is known. (S.6C) 
 
Interpret what confidence level really means, and 
interpret calculated confidence intervals for population 
mean and population proportion. (S.6E) 
 
Interpret confidence intervals found in media and 
statistical reports. (S.6E) 
 
Discuss what it means for something to be statistically 
significant. (S.6F) 
 
Explain how a sample statistic provides statistical 
evidence against a claim about a population parameter 
when using the P-value found in a hypothesis test(S.6F 
 
Discuss the reasoning behind and process of 
hypothesis testing. (S.6F) 
 
Define null and alternative hypothesis. (S.6G) 
 
Write null and alternative hypothesis statements about 
population parameters including population proportion, 
population mean, difference between population 
proportions, and difference between population means. 
(S.6G) 
 
Discuss alpha levels and critical values. (S.6H)  
 
Define and discuss p-value and evidence to reject or 
fail to reject the null hypothesis. (S.6H) 
 



 
 

 
Discuss the different hypothesis tests including tests for 
proportion, mean, difference between two proportions, 
and difference between two independent means and 
describe what each test is testing.  (S.6I) 
 
Input data into calculator to perform a hypothesis test 
for population proportion, population mean, difference 
between 2 proportions, and difference between 2 
means and interpret the results in context of the 
hypothesis test. (S.6I) 
 
Interpret the results in context of a hypothesis test 
using the data from technology studies. (S.6I) 
 

Textbook Sections: Ch 17, Ch 18 
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S.6G construct null and alternative 
hypothesis statements about a 
population parameter 
 
S.6I  interpret the results of a hypothesis 
test using technology-generated results 
such as large sample tests for 
proportion, mean, difference between 
two proportions, and difference between 
two independent means 
 

 
Write null and alternative hypothesis statement about  
population parameters including population   
proportion, population mean, difference between 
population proportions, and difference between  
population means. (S.6G) 
 
Discuss the different hypothesis tests including tests for 
proportion, mean, difference between two proportions, 
and difference between two independent means and 
describe what each test is testing. (S.6I) 
 
 Input data into calculator to perform a hypothesis test 
for population proportion, population mean, difference 
between 2 proportions, and difference between 2 
means and interpret the results in context of the 
hypothesis test. (S.6I) 
 
Interpret the results in context of a hypothesis test 
using the data from printed studies. (S.6I) 
 

Textbook Sections: Ch 19 
 


