
HPS Scope Sequence 
High School Math
Revised June 2011 

SEPT Exploring Data S-ID.3. Interpret differences in 
shape, center, and spread in the 
context of the data sets, accounting 
for possible effects of extreme data 
points (outliers).

S1:  Univariate Data-- Examining 
Distributions

Constructing and Interpreting graphical 
displays of distributions of univariate data 
(dotplot, stemplot, boxplot, historgram, 
cumulative frequency plot)

Quizzes (3) center, spread, 
clusters, gaps, 
outliers, shape

Strand 4:  
Statistics & 
Probability

S1.1:   Given the mean, variance, 
and standard deviation of
a data set, compute the mean, 
variance, and standard

Summarizing distributions of univariate 
data; including the effect of changing units 
on summary measures

Homework 
Journal

center, median, 
mean, range, 
interquartile 
range, standard 

Essential Skills

AP STATISTICS    

Month

Example
Sept/Jan

Michigan Standards
High School Content 

Expectations   (HSCEs)  

Code & Language            

National Common Core 
Standards

 Code & Language

Examples of 
Formative 

Assessments
VocabularyContent

Sub-Category
or

Strand

deviation if the data undergo a linear 
transformation 

deviation, 
quartile, 
percentiles

S1.2:  Compute and interpret the 
within-group and
between-group variation when 
comparing two or
more data sets.
a data set, compute the mean, 
variance, and standard
deviation if the data undergo a linear 
transformation 

Camparing dsitrubtions of univariate data 
(within group, between group variation)

 Test, FATHOM 
project/report

parallel boxplots, 
back-to-back 
stemplots, center, 
spread, shape, 
outliers, gaps, 
unusual features
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Essential Skills

AP STATISTICS    

Month

Example
Sept/Jan

Michigan Standards
High School Content 

Expectations   (HSCEs)  

Code & Language            

National Common Core 
Standards

 Code & Language

Examples of 
Formative 

Assessments
VocabularyContent

Sub-Category
or

Strand

SEPT/
OCT

The Normal 
Distribution

S-ID.4. 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.

S3.8:  Use tables and technology to 
determine probabilities
and percentiles of normal 
distributions.

Idenitfying and applying properties of the 
Normal Distribution

Quizzes (2) Normal, 
symmetric, 
percentiles,

Strand 4:  
Statistics & 
Probability

Using tables of the Normal Distribution Homework 
Journal

greater than, less 
than, between

Summarizing using measures of position:  
standardized scores (z-scores)

Test

Using the Normal Distrubtion as a model 
for measurement

OCT Examining 
Relationships in 
Bivariate Data

S-ID.8. Compute (using technology) 
and interpret the correlation 
coefficient of a linear fit.

S1.2:  Bivariate Data-- Examining 
Relationships

Analyzing patterns in scatterplots Quizzes (3) scatterplot, 
correlation, 
coefficient of 
determination, 
linear, 
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Essential Skills

AP STATISTICS    

Month

Example
Sept/Jan

Michigan Standards
High School Content 

Expectations   (HSCEs)  

Code & Language            

National Common Core 
Standards

 Code & Language

Examples of 
Formative 

Assessments
VocabularyContent

Sub-Category
or

Strand

Strand 4:  
Statistics & 
Probability

S1.3:  Compute residuals and use 
plots of residuals to assess
the adequacy of a simple linear 
regression model.

Identifying correlation and how it relates to 
linearity

Homework 
Journal

residuals, outliers, 
influential points, 

S1.4:  Identify infl uential points in a 
bivariate data set and
predict and verify the effect of their 
removal on the

Calculating and interpreting the least 
squares regression line (LSRL)as a model 
for data which follow a linear pattern

Test least squares 
regression line, 
explanatory 
variable, 

least-squares line. response variable

S2.1.1:  Construct a scatterplot for a 
bivariate data set with appropriate 
labels and scales.

Using residual plots to judge linearity of 
data

FATHOM 
project/report

S2.1.2:  Given a scatterplot, identify 
patterns, clusters, and outliers. 
Recognize no correlation, weak 
correlation, and strong correlation.

Identify outliers and influential points and 
note their effect on the LSRL

S2.2.1:  For bivariate data that 
appear to form a linear pattern, find 
the least squares regression line by 
estimating visually and by 
calculating the equation of the 
regression line. Interpret the slope of 
the equation for a regression line.
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Essential Skills

AP STATISTICS    

Month

Example
Sept/Jan

Michigan Standards
High School Content 

Expectations   (HSCEs)  

Code & Language            

National Common Core 
Standards

 Code & Language

Examples of 
Formative 

Assessments
VocabularyContent

Sub-Category
or

Strand

S2.2.2:  Use the equation of the 
least squares regression line to 
make appropriate predictions.

OCT 
NOV

More on Bivariate 
Data

S1.3:  Compute residuals and use 
plots of residuals to assess
the adequacy of a simple linear 
regression model.

Analyzing patterns in scatterplots Quizzes (3) scatterplot, 
correlation, 
coefficient of 
determination, 
linear, 

Strand 4: S1.4:  Identify infl uential points in a Applying transformations to achieve Homework residuals, outliers, Strand 4:  
Statistics & 
Probability

bivariate data set and
predict and verify the effect of their 
removal on the
least-squares line.

linearity: logarithmic and power 
transformations

Jounal influential points, 

S1.5:  When applicable, use 
logarithmic and power
transformations to achieve linearity 
and use the
transformed data to make 
predictions.

Using residual plots to judge linearity of 
data

Population 
Dilemma Activity

least squares 
regression line, 
explanatory 
variable, 
response variable

S1.6:  Explore categorical data via 
contingency tables,
computing and interpreting marginal, 
joint, and
conditional relative frequencies and 
examining
measures of association.

Identify outliers and influential points and 
note their effect on the LSRL

Test lurking variable, 
common 
response, 
causation, 
confounding
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Essential Skills

AP STATISTICS    

Month

Example
Sept/Jan

Michigan Standards
High School Content 

Expectations   (HSCEs)  

Code & Language            

National Common Core 
Standards

 Code & Language

Examples of 
Formative 

Assessments
VocabularyContent

Sub-Category
or

Strand

S-ID.5. Summarize categorical data 
for two categories in two-way 
frequency tables. Interpret relative 
frequencies in the context of the 
data (including joint, marginal, and 
conditional relative frequencies). 
Recognize possible associations 
and trends in the data.

S2.1.4:  Differentiate between 
correlation and causation. Know that 
a strong correlation does not imply a 
cause-and-effect relationship. 
Recognize the role
of lurking variables in correlation.

Calculating marginal and conditional 
frequencies from two-way tables
Comparing distributions using bar charts.
Relating associations between explanatory 
and response variables

marginal 
distrubtion, 
conditional 
distribution, 
Simpson's 
Paradox

NOV Experimental 
Design

S-IC.3. Recognize the purposes of 
and differences among sample 
surveys, experiments, and 
observational studies; explain how 
randomization relates to each.

S2.1:  Describe the strengths and 
weaknesses of sampling
methods, including simple random 
sampling, stratifi ed
random sampling, convenience 
sampling, voluntary
response, and cluster sampling. 
Recognize potential
diffi culties in implementing each 
method.

Identify methods of data collection and 
recognize potential for bias within each 
method

Quizzes (3) census, sample 
survey, 
experiment, 
observational 
study, random 
digits table
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Essential Skills

AP STATISTICS    

Month

Example
Sept/Jan

Michigan Standards
High School Content 

Expectations   (HSCEs)  

Code & Language            

National Common Core 
Standards

 Code & Language

Examples of 
Formative 

Assessments
VocabularyContent

Sub-Category
or

Strand

Strand 4:  
Statistics & 
Probability

S-IC.1. Understand statistics as a 
process for making inferences about 
population parameters based on a 
random sample from that 
population.

S2.2:  Critically assess the validity of 
conclusions drawn
from surveys such as political polls, 
recognizing
possible biases such as size bias 
and non-response
bias and understanding the role of 
question
formulation.

Planning and conducting  surveys and 
experiments

Homework 
Journal

population, 
sample, random, 
simple random 
sample (SRS), 
stratified random 
sample, cluster 
sample

S2.3:  Know and recognize in 
context the concepts of
treatment group, control group, and 
experimental
unit and demonstrate the 
importance of doubleblind
protocol, random assignment, 
experimental
unit, and replication.

Generalizability of results and types of 
conclusions that can be drawn from 
observational studies, experiments, and 
surveys

Experimental 
Design Free 
Response 
Jigsaw

block design, 
matched-pairs 
design, double 
blind, treatment, 
placebo, control, 
simulations

S2.4:  Understand and describe how 
to implement completely
randomized and randomized block 
designs (including
matched-pair designs), recognizing 
when and how
blocking can lower variability.

Simulation 
Activities
Test

bias, 
undercoverage, 
non response, 
response bias, 
wording of the 
question

DEC Probability
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Essential Skills

AP STATISTICS    

Month

Example
Sept/Jan

Michigan Standards
High School Content 

Expectations   (HSCEs)  

Code & Language            

National Common Core 
Standards

 Code & Language

Examples of 
Formative 

Assessments
VocabularyContent

Sub-Category
or

Strand

Strand 4:  
Statistics & 
Probability

S3.1:  Know the subjective and 
relative frequency
interpretations of probabilities, 
including an informal
understanding of the law of large 
numbers.

Interpreting probability, including long-run 
relative frequency interpretation

Quizzes (2) probability, 
relative 
frequency, 

S-CP.5. Recognize and explain the 
concepts of conditional probability 
and independence in everyday 

S3.2:  Use basic probability rules 
such as the addition rule,
law of total probability, and 

Application of Addition rule, multiplication 
rule, conditional probability, and 
independence

Simulations conditional 
probability, 
independence,

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.

complement rule to
compute probabilities in a variety of 
models.

S.MD.3 Develop a probability 
distribution for a random variable 
defined for a sample space in which 
theoretical probabilities can be 
calculated; find the expected values. 

S3.3:  Use Bayes’ Theorem to solve 
conditional probability
problems, with emphasis on the 
interpretation of
results.

Simulate random behavior and probability 
distributions

Homework 
Journal

simulations

S3.9:  Use simulation methods to 
answer questions about
probability models that are too 
complex for analytical
treatment

Test
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Essential Skills

AP STATISTICS    

Month

Example
Sept/Jan

Michigan Standards
High School Content 

Expectations   (HSCEs)  

Code & Language            

National Common Core 
Standards

 Code & Language

Examples of 
Formative 

Assessments
VocabularyContent

Sub-Category
or

Strand

DEC Random Variables S.MD.4 Develop a probability 
distribution for a random variable 
defined for a sample space in which 
probabilities are assigned 
emprically; find the expected value.

S3.4:  Know the definition of random 
variable and be able
to derive a discrete probability 
distribution based on
the probability model of the original 
sample space.

Finding probability distributions for discrete 
random vairables

Quizzes (2) Law of Large 
Numbers, 
expected value, 
independence

Strand 4:  
Statistics & 
P b bilit

S.MD.2 Calculate the expected 
value of a random variable; interpret 
it as the mean of the probablity 

S3.5:  Compute the expected value 
and standard deviation
of discrete random variables and 

Calcuataing the mean (expected value) 
and standard deviation of a random 
variable

Homework 
Journal

linear 
transformation

Probability distribution. know the effect of
a linear transformation of a random 
variable on its
mean and standard deviation.
S3.7:  Know the definition of 
independence of two discrete
random variables and use the joint 
distribution to
determine whether two discrete 
random variables
are independent.

Perform linear transformations on random 
variables

Casino Labs

Page 8 of 19



HPS Scope Sequence 
High School Math
Revised June 2011 

Essential Skills

AP STATISTICS    

Month

Example
Sept/Jan

Michigan Standards
High School Content 

Expectations   (HSCEs)  

Code & Language            

National Common Core 
Standards

 Code & Language

Examples of 
Formative 

Assessments
VocabularyContent

Sub-Category
or

Strand

S4.1:  Given the mean and standard 
deviation of each random
variable in a set of random 
variables, compute the
mean of the sum and, assuming 
independence, compute
the variance and standard deviation 
of the sum.

Combining independent random variables Test

Find mean and standard deviation for 
sums and differences of random variables

Recognize dependent vs. independent 
random variables

JAN The Binomail & 
Geometric 
Distributions

S3.6:  Apply standard discrete 
distributions, including the
binomial, geometric, 

Calculate the mean and standard deviation 
for binomial and geometric distributions

Quizzes (2) binomial 
distribution, 
geometric 
distribution

Strand 4:  
Statistics & 
Probability

Homework 
Jounral, Test

probability 
distribution 
function, 
cumulative 
distribution 
function

EXAM
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Essential Skills

AP STATISTICS    

Month

Example
Sept/Jan

Michigan Standards
High School Content 

Expectations   (HSCEs)  

Code & Language            

National Common Core 
Standards

 Code & Language

Examples of 
Formative 

Assessments
VocabularyContent

Sub-Category
or

Strand

FEB Sampling 
Distributions

S4.2:  Know an informal statement 
of the Central Limit
Theorem and understand its 
relevance to sampling
distributions.

Construct, interpret and apply the sampling 
distribution for a sample proportion

Quizzes (3) Central Limit 
Theorem

Strand 4:  
Statistics & 
Probability

S4.3:  Assuming a normal model or 
the applicability of the
Central Limit Theorem, compute 
probabilities for the

construct, interpret and apply the sampling 
distribution for a sample mean

Homework 
Journal, 
Computer 
Simulation 

parameter, 
statistic  

sample mean, including probabilities 
that are needed
to compute p-values.

Report,

S4.4:  Apply the (large sample) 
distribution of the sample
proportion to compute probabilities 
for the sample
proportion and know and use rules 
of thumb for the
applicability of the large sample 
distribution.

Simulate sampling distriubtions Test
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Essential Skills

AP STATISTICS    

Month

Example
Sept/Jan

Michigan Standards
High School Content 

Expectations   (HSCEs)  

Code & Language            

National Common Core 
Standards

 Code & Language

Examples of 
Formative 

Assessments
VocabularyContent

Sub-Category
or

Strand

FEB 
MAR

Introduction to 
Inference

S4.5:  Assuming a normal model or 
the applicability of
the Central Limit Theorem, derive a 
P% confi dence
interval for the mean under the 
assumption that the
population standard deviation is 
known.

Calculate margins of error for a point 
estimator

Quizzes (4() point estimators, 
confidence 
interval, 
confidence level, 

Strand 4: S5.2:  Know the logic of confidence Understand the meaning of confidence Homework significance, Strand 4:  
Statistics & 
Probability

intervals, the meaning
of confi dence level, and the effect 
of changing sample
size, confi dence level, and 
variability on the width of
the interval.

intervals and confidence levels, and know 
and apply properties of confidence 
intervals

Journal significance test, 
null hypothesis, 
alternative 
hypothesis

S6.2:  Assuming a normal model 
and known standard
deviation, carry out a signifi cance 
test for a
single mean, with emphasis on 
understanding the
computation and interpretation of 
the p-value, and
compute the power curve of a test.

Calculate the confidence interval for a 
mean when standard deviation for the 
population is known.

Test' p-values, one-
sided and two-
sided significance 
tests
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Essential Skills

AP STATISTICS    

Month

Example
Sept/Jan

Michigan Standards
High School Content 

Expectations   (HSCEs)  

Code & Language            

National Common Core 
Standards

 Code & Language

Examples of 
Formative 

Assessments
VocabularyContent

Sub-Category
or

Strand

S5.1:  Compute bias, variance, and 
mean squared error
of estimators of the mean and 
proportion.

Perform tests of significance for a single 
mean when the standard deviation for the 
population is known.

Type I Error, Type 
II Error, Power

S5.5:  Compute the sample size 
required for a fixed
confi dence level and interval width 
for confi dence
intervals for means 

Interpret Type I and Type II error; 
Calculate and interpret the power of the 
significance test when Type II Error is 
known

S6.1:  Know the terminology and 
logic of signifi cance
testing, including null and alternative 
hypotheses,
p-value, Type I and Type II errors, 
and power.

Learn and apply the ways to increase the 
power of a significance test

S6.7:  Demonstrate, in the context of 
specifi c studies,
the understanding that a result can 
be statistically
signifi cant while of insignifi cant 
practical importance
and that a failure to reject a null 
hypothesis may be
due to low power and does not 
necessarily imply
the null hypothesis is true.  

Compute the sample size required for a 
fixed confidence level
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Essential Skills

AP STATISTICS    

Month

Example
Sept/Jan

Michigan Standards
High School Content 

Expectations   (HSCEs)  

Code & Language            

National Common Core 
Standards

 Code & Language

Examples of 
Formative 

Assessments
VocabularyContent

Sub-Category
or

Strand

S8.1:  Demonstrate knowledge of 
the assumptions
required for all of the inferential 
procedures
(confi dence intervals and signifi 
cance tests).

MAR Inference for the 
Means of a 
P l ti

S5.3:  Compute and interpret confi 
dence intervals for
one mean and for the difference 

Sampling distribution of a difference 
between two independent sample means

Quizzes (2) point estimators, 
confidence 
interval, 

Population between two
means (in both the paired and 
unpaired setting)
when the standard deviation is 
unknown, using the t
distribution.

confidence level, 

Strand 4:  
Statistics & 
Probability

S6.4:  Carry out signifi cance tests 
for one mean and the
difference of two means (paired and 
unpaired)
using the t distribution, with 
emphasis on proper
interpretation of results.

Learn properties and applications of the . t-
distribution

Homework 
Journal

significance, 
significance test, 
null hypothesis, 
alternative 
hypothesis
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Essential Skills

AP STATISTICS    

Month

Example
Sept/Jan

Michigan Standards
High School Content 

Expectations   (HSCEs)  

Code & Language            

National Common Core 
Standards

 Code & Language

Examples of 
Formative 

Assessments
VocabularyContent

Sub-Category
or

Strand

S8.1:  Demonstrate knowledge of 
the assumptions
required for all of the inferential 
procedures
(confi dence intervals and signifi 
cance tests).

Calculate confidence interval for a 
difference between two means (unpaired 
and paired)

Test p-values, one-
sided and two-
sided significance 
tests

S8.2:  In the context of specifi c 
studies, recognize aspects
of study design that either support or 

Perform test for a difference between two 
means (paired and unpaired)

Type I Error, Type 
II Error, Power

offer evidence
against required assumptions.
S8.3:  Demonstrate knowledge of 
the possible effects of
incorrect assumptions (i.e., 
improperly specifi ed
models) on inferential procedures 
and of the
robustness of inferential procedures 
to departures
from specifi ed assumptions.

sample mean, 
degrees of 
freedom

S5.5:  Compute the sample size 
required for a fixed
confi dence level and interval width 
for confi dence
intervals for means 
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Essential Skills

AP STATISTICS    

Month

Example
Sept/Jan

Michigan Standards
High School Content 

Expectations   (HSCEs)  

Code & Language            

National Common Core 
Standards

 Code & Language

Examples of 
Formative 

Assessments
VocabularyContent

Sub-Category
or

Strand

MAR 
APR

Interence for 
Proportions

S8.1:  Demonstrate knowledge of 
the assumptions
required for all of the inferential 
procedures
(confi dence intervals and signifi 
cance tests).

Constructing, interpreting and applying 
sampling distribution of a difference 
between two independent sample 
proportions

Quizzes (2) sample proportion

Strand 4:  
Statistics & 
P b bilit

S8.2:  In the context of specifi c 
studies, recognize aspects
of study design that either support or 

Constructing, interpreting and applying 
large sample confidence interval for a 
proportion

Homework 
Journal

point estimators, 
confidence 
interval, 

Probability offer evidence
against required assumptions.

confidence level, 

S8.3:  Demonstrate knowledge of 
the possible effects of
incorrect assumptions (i.e., 
improperly specifi ed
models) on inferential procedures 
and of the
robustness of inferential procedures 
to departures
from specifi ed assumptions.

Constructing, interpreting and applying 
large sample confidence interval for a 
difference between two proportions

Test significance, 
significance test, 
null hypothesis, 
alternative 
hypothesis
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Essential Skills

AP STATISTICS    

Month

Example
Sept/Jan

Michigan Standards
High School Content 

Expectations   (HSCEs)  

Code & Language            

National Common Core 
Standards

 Code & Language

Examples of 
Formative 

Assessments
VocabularyContent

Sub-Category
or

Strand

S5.4:  Compute and interpret (large 
sample) confi dence
intervals for one proportion and the 
difference
between two proportions using the 
normal
distribution.

Perform large sample tests of significance 
for a proportion, as well as for the 
difference between two proportions

p-values, one-
sided and two-
sided significance 
tests

S5.5:  Compute the sample size 
required for a fixed

Type I Error, Type 
II Error, Power

confi dence level and interval width 
for confi dence
intervals for proportions.
S6.3:  Carry out (large sample) 
significance tests for one
proportion and the difference of two 
proportions,
with emphasis on proper 
interpretation of results.

APR Inference for 
tables:  Chi 
Squared 
Procedures

S8.1:  Demonstrate knowledge of 
the assumptions
required for all of the inferential 
procedures
(confi dence intervals and signifi 
cance tests).

Identify properties of the Chi Square 
distribution

Quizzes (2) expected counts
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Essential Skills

AP STATISTICS    

Month

Example
Sept/Jan

Michigan Standards
High School Content 

Expectations   (HSCEs)  

Code & Language            

National Common Core 
Standards

 Code & Language

Examples of 
Formative 

Assessments
VocabularyContent

Sub-Category
or

Strand

Strand 4:  
Statistics & 
Probability

S8.2:  In the context of specifi c 
studies, recognize aspects
of study design that either support or 
offer evidence
against required assumptions.

Calculate expected counts as well as the 
Chi Square statistic and find p-values for 
significance tests

Homework 
Journal

Goodness of Fit, 
degrees of 
freedom

S8.3:  Demonstrate knowledge of 
the possible effects of
incorrect assumptions (i.e., 
improperly specifi ed

Test Tests of 
Homogeneity

models) on inferential procedures 
and of the
robustness of inferential procedures 
to departures
from specifi ed assumptions.

S6.5:  Carry out chi-squared signifi 
cance tests of
homogeneity, independence, and 
goodness-of-fit,
with emphasis on proper 
interpretation of results.

Tests of 
Independence

APR Inference for 
Regression

S8.1:  Demonstrate knowledge of 
the assumptions
required for all of the inferential 
procedures
(confi dence intervals and signifi 
cance tests).

Calculate confidence interval for the least-
squares regression line

Quiz reading data from 
Minitab printouts
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Essential Skills

AP STATISTICS    

Month

Example
Sept/Jan

Michigan Standards
High School Content 

Expectations   (HSCEs)  

Code & Language            

National Common Core 
Standards

 Code & Language

Examples of 
Formative 

Assessments
VocabularyContent

Sub-Category
or

Strand

Strand 4:  
Statistics & 
Probability

S8.2:  In the context of specific 
studies, recognize aspects
of study design that either support or 
offer evidence
against required assumptions.

Perform significance test for the slope of a 
least-squares regression line

homework 
journal

S8.3:  Demonstrate knowledge of 
the possible effects of
incorrect assumptions (i.e., 
improperly specifi ed
models) on inferential procedures 
and of the
robustness of inferential procedures 
to departures
from specifi ed assumptions.

S7.1:  Know the statistical model for 
regression, including
linearity, normality of errors, and 
constancy of error
variance.
S7.2:  Compute and interpret a confi 
dence interval for the
slope of a regression line using the t 
distribution.
S7.3:  Test hypotheses about the 
slope of a regression line,
with emphasis on interpretation of 
results.
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Essential Skills

AP STATISTICS    

Month

Example
Sept/Jan

Michigan Standards
High School Content 

Expectations   (HSCEs)  

Code & Language            

National Common Core 
Standards

 Code & Language

Examples of 
Formative 

Assessments
VocabularyContent

Sub-Category
or

Strand

APR 
MAY

Review for AP 
Exam

MAY Culminating Final 
Project

Students will conduct a study and perform 
inference procedures to test whether their 
results are statistically signficant.  Task 
requres utilization of all skills covered 
within this scope & sequence.

Culminating 
Final Project
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