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ABSTRACT

An understanding of basic probability and statistics is vital for nearly all careers, as well as for most standardized testing.
Probability and Statistics is a yearlong mathematics course for students planning a career in business, science, education, engineering,
accounting, law, medicine, math, or communications as well as those who have an interest in mathematics. The course will focus on calculating,
understanding, interpreting, and applying descriptive and inferential statistics, probabilities, experimental design, construction of confidence
intervals, and tests of hypotheses with an overall emphasis on their applications in our world.
Students are exposed to four broad conceptual themes:
Critical Area 1: Describing patterns and departures from patterns
In examining distributions of data, students should be able to detect important characteristics, such as shape, location, variability and unusual
values. From careful observations of patterns in data, students can generate conjectures about relationships among variables. The notion of how
one variable may be associated with another permeates almost all of statistics, from simple comparisons of proportions through linear
regression. The difference between association and causation must accompany this conceptual development throughout.
Critical Area 2: Planning and conducting a study
If data are to be collected to provide an answer to a question of interest, a careful plan must be developed. Both the type of analysis that is
appropriate and the nature of conclusions that can be drawn from that analysis depend in a critical way on how the data was collected.
Collecting data in a reasonable way, through either sampling or experimentation, is an essential step in the data analysis process.
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Critical Area 3. Anticipating Patterns: Exploring random phenomena using probability and simulation
Random phenomena are not haphazard: they display an order that emerges only in the long run and is described by a distribution. The
mathematical description of variation is central to statistics. The probability required for statistical inference is not primarily axiomatic or
combinatorial but is oriented toward using probability distributions to describe data.
Critical Area 4. Statistical Inference: Estimating population parameters and testing hypotheses.
Models and data interact in statistical work: models are used to draw conclusions from data, while the data are allowed to criticize and even
falsify the model through inferential and diagnostic methods. Inference from data can be thought of as the process of selecting a reasonable
model, including a statement in probability language, of how confident one can be about the selection.
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Proficiencies and Pacing Guide:
Course Title: Probability & Statistics
Prerequisite(s): Algebra II
Unit Title:
Unit 1:
Introduction
to Statistics

Duration/
Month(s)
September
10 days

Related Standards:

Learning Goals:

Topics and Skills:

Subject Area:
Mathematics
NJSLS.S-IC.B.3
NJSLS.S-IC.B.5
NJSLS.S-IC.B.6

The students will recognize the purpose of
and differences among sample surveys,
experiments, and observational studies;
explain how randomization relates to
each. (8 days)

Learning objectives for this Unit:
• Recognize purpose and difference of sample
surveys, experiments, and observational
studies.
• Determine the steps in data collection.
• Distinguish between population and sample,
parameter and statistic, and descriptive and
inferential statistics.
• Collect and display data from a sample survey.
• Identify a biased sample.
• Compare and contrast differences of
categorical and quantitative data.
• Investigate through simulations to decide if
differences between parameters are
significant.
• Differentiate various sampling methods:
random, simple random, stratified, cluster,
and systematic.
• Apply the design of a statistical study using
real world data.

Technology:
NJSLS.8.1.12.B.2
Career Practices:
CRP2
CRP8
CRP11
ELA:
NJSLS.A L4.

The students will use data from a
randomized experiment to compare two
treatments; use simulations to decide if
differences between parameters are
significant. (8 days)
The students will evaluate reports based
on data. (8 days)

Career Exploration:
NJSLS.9.3.12.BM‐ADM.2
Mathematical Practices
MP.1
MP.2
MP.4
MP.5
Unit 2:
Descriptive
Statistics
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September/
October
28 days

Mathematics
NJSLS.S-ID.A.1
NJSLS.S-ID.A.2
NJSLS.S-ID.A.3
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The students will represent data with plots
on the real number line (dot plots,
histograms, and box plots). (10 days)

Learning objectives for this Unit:
• Calculate mean, median, and trimmed mean,
range, variance, standard deviation,
coefficient of variation, and the five number

Unit Title:

Duration/
Month(s)

Related Standards:

Learning Goals:

NJSLS.S-IC.B.6

The students will use statistics to
approximate the shape of the data
distribution to compare center (median,
mean) and spread (interquartile range,
standard deviation) of two or more
different data sets. (12 days)

Technology:
NJSLS.8.1.12.A.5
Career Practices:
CRP2
CRP4
CRP7
Financial Literacy:
NJSLS.9.1.8.A.2
ELA:
NJSLSA.R4
NJSLSA.W4
Career Exploration:
NJSLS.9.3.ST.2
Mathematical Practices
MP.1
MP.2
MP.4
MP.6
MP.7

Unit 3:
Regression
&
Correlation
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November
12 days

Mathematics
NJSLS.S-ID.B.6
NJSLS.S-ID.B.7
NJSLS.S-ID.B.8

KRSD Office of Curriculum and Instruction

Topics and Skills:
•
•

•
The students will interpret differences in
shape, center, and spread in the context of •
the data sets, accounting for possible
effects of extreme data points (outliers).
•
(12 days)
The students will evaluate reports based
on data. (22 days)

•

•
•

summary from raw data
Graph and interpret quantitative data sets
using a variety of graphs
Construct a frequency distribution including
limits, relative and cumulative frequencies and
boundaries
Construct frequency histograms, and relative
frequency histograms
Interpret differences in shape, center, and
spread including effects of outliers
Compare center and spread of two or more
data sets
Cite evidence of the shape, center, and spread
of comparable data to decide on appropriate
statistical measures and justify choice through
statistical reasoning
Draw conclusions from data and computed
statistics of real world applications
Analyze data on a single count or
measurement variable using real world case
studies.

The students will represent data on two
Learning objectives for this Unit:
quantitative variables on a scatter plot and • Represent data on two quantitative variables
describe how the variables are related. (4
and describe how the variables are related
days)
• Define linear correlation

Unit Title:

Duration/
Month(s)

Related Standards:
NJSLS.S-ID.B.9
NJSLS.S-IC.B.6
Technology:
NJSLS.8.1.8.F.1
NJSLS.8.1.12.A.4
Career Practices:
CRP2
CRP4
CRP11
ELA:
NJSLSA.R7.
NJSLSA.SL5.

Learning Goals:
The students will interpret the slope (rate
of change) and the intercept (constant
term) of a linear model in the context of
the data. (5 days)

Topics and Skills:
•
•

The students will compute (using
technology) and interpret the correlation
coefficient of a linear fit. (3 days)

•

The students will distinguish between
correlation and causation (2 days)

•
•

The students will evaluate reports based
on data. (9 days)

•
•

Science:
NJSJS.HS-LS4-6

Illustrate how the Independent and
Dependent variables are represented in
correlation graphs
Interpret the parameters of a linear model in
the context of the data that it represents,
including line of best fit, correlation
coefficient, slope and intercept
Calculate the slope of the equation of a
regression line, the Correlation coefficient and
the Coefficient of determination
Distinguish between correlation and causation
Assess if the correlation is strong or weak by
examining the correlation coefficient
Hypothesize y-values (interpolation and
extrapolation) using the regression equation
Analyze bivariate data

Career Exploration:
NJSLS.9.3.ST-SM.2
Mathematical Practices
MP.2
MP.5
MP.6
MP.7
Unit 4:
Elementary
Probability
Theory
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December
16 days

Mathematics
NJSLS.S-CP.A.1
NJSLS.S-CP.A.2
NJSLS.S-CP.A.3
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The students will describe events as
subsets of a sample space (the set of
outcomes) using characteristics (or
categories) of the outcomes, or as unions,

Learning objectives for this Unit:
• Recognize how to collect the data and analyze
that data in order to make predictions based
on the subject of probability of events

Unit Title:

Duration/
Month(s)

Related Standards:

Learning Goals:

Topics and Skills:

NJSLS.S-CP.A.4
NJSLS.S-CP.A.5
NJSLS.S-CP.B.6
NJSLS.S-CP.B.7
NJSLS.S-CP.B.8
NJSLS.S-CP.B.9
NJSLS.S-IC.B.6

intersections, or complements of other
events (“or,” “and,” “not”). (4 days)

•
•

Technology:
NJSLS.8.2.12.D.6
Career Practices:
CRP4
CRP7
ELA:
NJSLSA.L4.
Science:
NJSLS. HS-LS3-3
Career Exploration:
NJSLS.9.3.ST-SM.4
Mathematical Practices
MP.1
MP.4
MP.5
MP.7
MP.8

The students will 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. (4 days)
The students will 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. (5 days)
The students will construct and interpret
two-way frequency tables of data when
two categories are associated with each
object being classified. Use the two-way
table as a sample space to decide if events
are independent and to approximate
conditional probabilities. (3 days)
The students will recognize and explain
the concepts of conditional probability
and independence in everyday language
and everyday situations. (2 days)
The students will find the conditional
probability of A given B as the fraction
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•
•

•
•
•
•
•

Define Events and Sample Spaces
Distinguish what makes two events
independent, dependent, or mutually
exclusive
Summarize independent and conditional
probability in the context and state how to use
the data in everyday life
Construct and interpret two-way frequency
tables of data and decide if events are
independent and approximate conditional
probabilities
Determine the appropriate tools, such as the
tree diagram, to find the probability of an
event
Assess the difference between permutations
and combinations to use them to compute
probabilities of compound events
Apply the complement of an event to find
probabilities in real world applications
Apply the Fundamental Counting Principle to
real world applications
Apply the Addition or Multiplication Rule to
find probabilities in a model using real world
data

Unit Title:

Duration/
Month(s)

Related Standards:

Learning Goals:

Topics and Skills:

of B's outcomes that also belong to A, and
interpret the answer in terms of the
model. (3 days)
The students will use permutations and
combinations to compute probabilities of
compound events and solve problems.
The students will evaluate reports based
on data. (2 days)

Unit 5:
Probability
Distributions
: Discrete,
Binomial,
Normal,
Sampling
Distributions

January/Feb
ruary
34 days

Mathematics
NJSLS.S-ID.A.1
NJSLS.S-ID.A.4
NJSLS.S-MD.A.1
NJSLS.S-MD.A.2
NJSLS.S-MD.A.3
NJSLS.S-MD.A.4
NJSLS.S-IC.B.6
Technology:
NJSLS.8.1.12.A.4
Career Practices:
CRP2
CRP7
ELA:
NJSLSA.R7
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The students will 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.(12
days)
The students will define a random variable
for a quantity of interest by assigning a
numerical value to each event in a sample
space; graph the corresponding
probability distribution using the same
graphical displays as for data
distributions.(10 days)

Career Exploration:
NJSLS.9.3.ST.2
NJSLS.9.3.ST-SM.4

The students will calculate the expected
value of a random variable; interpret it as
the mean of the probability distribution.(5
days)

Mathematical Practices

The students will develop a probability
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Learning objectives for this Unit:
• Calculate the mean, variance, standard
deviation of various distribution models,
binomial probabilities, normal probabilities, zscores, raw scores,
• Recognize if an experiment is a binomial
experiment
• Graph a binomial distribution
• Distinguish between discrete and continuous
random variables
• Construct a discrete probability distribution
and its graph
• Construct and interpret graphs of normal
distributions, standard normal distributions,
and sampling distributions.
• Show and assess how a normal distribution is
used to approximate binomial probabilities
• Create probabilities to make fair decisions and
analyze decisions and strategies
• Apply the Central Limit Theorem to find the
probability of a sample mean
• Apply the correction for continuity when
dealing with discrete probability

Unit Title:

Duration/
Month(s)

Related Standards:

Learning Goals:

MP.2
MP.4
MP.5
MP.7

distribution for a random variable defined
for a sample space in which theoretical
probabilities can be calculated; find the
expected value. (4 days)

Topics and Skills:

The students will develop a probability
distribution for a random variable defined
for a sample space in which probabilities
are assigned empirically; find the expected
value. (5 days)

Unit 6:
Estimation
&
Hypothesis
Testing –
One
Population

March/April
27 days

Mathematics
NJSLS.S-IC.B.4
NJSLS.S-MD.A.1
NJSLS.S-MD.A.2
NJSLS.S-MD.A.3
NJSLS.S-IC.B.6
Technology:
NJSLS.8.2.12.C.2
Career Practices:
CRP2
CRP5
ELA:
NJSLSA.R1
NJSLSA.W1
Career Exploration:
NJSLS.9.3.ST-SM.4
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The students will evaluate reports based
on data. (20 days)
The students will 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. (12 days)
The students will define a random variable
for a quantity of interest by assigning a
numerical value to each event in a sample
space; graph the corresponding
probability distribution using the same
graphical displays as for data distributions.
(10 days)
The students will calculate the expected
value of a random variable; interpret it as
the mean of the probability distribution. (8
days)
The students will develop a probability
distribution for a random variable defined

Learning objectives for this Unit:
• Calculate the point estimate and margin of
error in a given scenario
• Calculate the minimum
sample size requirements when estimating
mean, μ and p
• Construct and interpret confidence intervals
when the sample size, n, is less than 30, when
the sample size, n, is greater than 30, when a
population is normally distributed, and
standard deviation, σ, is unknown, and for a
population proportion
• Recognize how to interpret a hypothesis tests
• Recite a null hypothesis and an alternative
hypothesis
• Identify Type I and Type II errors and interpret
the level of significance
• Formulate One-tailed and two-tailed statistical
tests to find p-value

Unit Title:

Duration/
Month(s)

Unit 7:
Estimation
&
Hypothesis
Testing –
Two
Populations

May/June
23 days

Related Standards:

Learning Goals:

Topics and Skills:

Science:
NJSLS.K-ESS2-1

for a sample space in which theoretical
probabilities can be calculated; find the
expected value. (10 days)

•

Mathematical Practices
MP.2
MP.3
MP.4
MP.5
MP.8

The students will evaluate reports based
on data (20 days)

Mathematics
NJSLS.S-IC.B.4
NJSLS.S-MD.A.1
NJSLS.S-MD.A.2
NJSLS.S-MD.A.3
NJSLS.S-IC.B.6

The students will 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. (5 days)

Technology:
NJSLS.8.2.12.C.2
Career Practices:
CRP2
CRP5
ELA:
NJSLSA.W1
Career Exploration:
NJSLS.9.3.12.BM.1
NJSLS.9.3.12.BM‐ADM.2
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The students will define a random variable
for a quantity of interest by assigning a
numerical value to each event in a sample
space; graph the corresponding
probability distribution using the same
graphical displays as for data
distributions.(7 days)
The students will calculate the expected
value of a random variable; interpret it as
the mean of the probability distribution. (8
days)
The students will develop a probability
distribution for a random variable defined
for a sample space in which theoretical

•

Construct and interpret decisions on
comparing two hypotheses based on results of
a statistical test
Create, analyze and prove a claim for a
hypothesis test

Learning objectives for this Unit:
• Calculate the point estimate and margin of
error in a given scenario
• Construct and interpret confidence intervals
when the sample size, n, is less than 30, when
the sample size, n, is greater than 30, when a
population is normally distributed, and
standard deviation, σ, is unknown, and for a
population proportion
• Recognize how to interpret a hypothesis tests
• Recite a null hypothesis and an alternative
hypothesis
• Identify Type I and Type II errors and interpret
the level of significance
• Formulate One-tailed and two-tailed statistical
tests to find p-value
• Construct and interpret decisions on
comparing two hypotheses based on results of
a statistical test
• Create, analyze and prove a claim for a
hypothesis test

Unit Title:

10

Duration/
Month(s)

Related Standards:

Learning Goals:

Mathematical Practices
MP.2
MP.3
MP.4
MP.5
MP.7

probabilities can be calculated; find the
expected value. (6 days)
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The students will evaluate reports based
on data. (15 days)

Topics and Skills:

Unit: 1 Introduction to Statistics

Recommended Duration: 10 days

Unit Description: In this unit, students can use data from sample surveys to estimate such attributes as the population mean or proportion. With their
understanding of the importance of random sampling, students learn that running a simulation and obtaining multiple sample means will yield a roughly normal
distribution when plotted as a histogram. They use this to estimate the true mean of the population and can develop a margin of error. The student will
describe the methods of data collection in a census, sample survey, experiment, and observational study and identify an appropriate method of solution for a
given problem setting. The student will plan and conduct a survey. The plan will address sampling techniques (e.g., simple random and stratified) and methods
to reduce bias. The student will plan and conduct an experiment. The plan will address control, randomization, and measurement of experimental error.
Essential Questions:

Enduring Understandings:

How can the study of Statistics be used in real life scenarios?
What are the benefits of interpreting data?
How do we study data?

Statistics is the study of how to collect, organize, analyze and interpret numerical
information from populations or samples.
Proper data collection is as important as the analysis and interpretation of data.

Relevant Standards:

Learning Goals:

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

The students will recognize the different
techniques for gathering data such as simulation,
surveys, experiments, observational studies, etc.
(8 days)

NJSLS.S-IC.B.4: 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.
NJSLS.S-IC.B.5: Use data from a randomized
experiment to compare two treatments; use
simulations to decide if differences between
parameters are significant.
NJSLS.S-IC.B.6: Evaluate reports based on data.
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Learning Objectives:

Students will be able to:
• Recognize purpose and difference of sample
surveys, experiments, and observational studies
• Determine the steps in data collection
• Distinguish between population and sample,
The students will use data from a sample survey to
parameter and statistic, and descriptive and
estimate a population mean or proportion;
inferential statistics
develop a margin of error with simulation models
• Collect and display data from a sample survey
for random sampling. (8 days)
• Identify a biased sample
• Compare and contrast differences of categorical
The students will use data from a randomized
and quantitative data
experiment to compare two treatments; use
• Investigate through simulations to decide if
simulations to decide if differences between
differences between parameters are significant
parameters are significant (8 days)
• Differentiate various sampling methods: random,
simple random, stratified, cluster, and systematic
The students will evaluate reports based on data. • Apply the design of a statistical study using real
(8 days)
world data.

Relevant Standards:

Learning Goals:

Learning Objectives:

NJSLSA L4. Determine or clarify the meaning of
unknown and multiple-meaning words and
phrases by using context clues, analyzing
meaningful word parts, and consulting general
and specialized reference materials, as
appropriate.
Formative Assessments

Summative Assessments:

Performance Assessments:

Major Activities/ Assignments
(required):

Teacher Observation
Unit 1 Pre-assessment
Class Participation
Warm-ups, Homework, and Exit Slips
for Unit 1
Online assessments – Quizlet for unit
1 vocabulary

Chapter 1 Test
Quiz 1.1-1.2

Unit 1 PBA – Sampling Techniques
Evaluating Colleges Activity

Quiz 1.1-1.2
Chapter 1 Test
Unit 1 PBA – Sampling Techniques

Possible Assessment Modifications /Accommodations/ Differentiation:
Special Education Students
English Language Learners (ELLs)
Study Guide Pre-made for Unit Test
Study Guide- Pre-made for Unit Test
with visual representations and with
Scaffolding and Simplifying directions: native language if possible paired
with the English
• All directions should be
single-step
Scaffolding and Simplifying directions:
• Read orally if necessary
• All directions should be
single-step
Extended time
• Read orally if necessary
• Quiz 1.1 – 1.2
• Directions should be
• Understanding Checks
numbered
• Chapter 1 Test
Allow for retakes/redos:
• Understanding Checks
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Extended time
• Quiz 1.1 – 1.2
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Struggling Learners
Study Guide Pre-made for Unit Test

Advanced Learners
Topic List Overview for Unit Test

Scaffolding and Simplifying directions:
• All directions should be
single-step
• Read orally if necessary

Increased quantity of choices
Varied question format (Open Ended
instead of Multiple Choice)
• Quiz 1.1 – 1.2 Quiz
• Chapter 1 Test

Extended time
• Quiz 1.1 – 1.2
• Understanding Checks
• Chapter 1 Test
Allow for retakes/redos:
• Understanding Checks

Optional individual procedure/data
collection for Sampling Technique
PBA:
• Peer Review of larger data
pool and written analysis of
population data

Possible Assessment Modifications /Accommodations/ Differentiation:
Special Education Students
English Language Learners (ELLs)
• Quiz 1.1 – 1.2
• Understanding Checks
• Chapter 1 Test
• Chapter 1 Test

Struggling Learners
• Quiz 1.1 – 1.2
• Chapter 1 Test

Limited multiple choice
options/shortened/highlight key
phrases:
• Quiz 1.1 – 1.2
• Chapter 1 Test

Limited multiple choice
options/shortened/highlight key
phrases:
• Quiz 1.1 – 1.2
• Chapter 1 Test

Tiered homework assignments:
• Allow extra time
• Allow choice of homework
questions
Sampling Techniques PBA
• Mandatory Check-ins during
SMART
• Teacher/Student Conference
• Provide starting prompts
• Additional directions with
visuals for how to use Google
Tools
• Provide supplemental
research resources
• Modified template provided
• Modified rubric
• Rewrite option
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Allow for retakes/redos:
• Understanding Checks
• Quiz 1.1 – 1.2
• Chapter 1 Test
Limited multiple choice
options/shortened/highlight key
phrases:
• Quiz 1.1 – 1.2
• Chapter 1 Test
Tiered homework assignments:
• Allow extra time
• Allow choice of homework
questions
• Visual representation and in
native language where
appropriate
Sampling Techniques PBA
• Mandatory Check-ins during
SMART
• Teacher/Student Conference
• Provide starting prompts
• Additional directions with
visuals for how to use Google
Tools
• Provide supplemental
research resources
• Vocab focus on rubric

KRSD Office of Curriculum and Instruction

Tiered homework assignments:
• Allow extra time
• Allow choice of homework
questions
Sampling Techniques PBA
• Mandatory Check-ins during
SMART
• Teacher/Student Conference
• Provide starting prompts
• Additional directions with
visuals for how to use Google
Tools
• Provide supplemental
research resources
• Modified template provided
• Modified rubric
Rewrite option

Advanced Learners
Tiered homework assignments:
• Allow choice of homework
questions

Possible Assessment Modifications /Accommodations/ Differentiation:
Special Education Students
English Language Learners (ELLs)
• Modified template provided
• Modified rubric
• Rewrite option

Struggling Learners

Advanced Learners

Instructional Strategies (List & Describe)
Providing clear learning goals, celebrating student success, establish classroom routines, identifying critical information, preview new content, chunk content
into “digestible bites”, reflect on learning, organize students to practice and deepen knowledge, using homework, examine errors in reasoning, practice skills
and strategies, revising knowledge, provide resource and guidance, organizing/engaging students for cognitively complex tasks involving generating hypothesis
and testing.
Possible Instructional Modifications /Accommodations/Differentiation:
Special Education Students
English Language Learners (ELLs)
Preferential Seating as needed
Preferential Seating as needed
Vocabulary:
Frayer Model Vocabulary Squares
• Reduce number of words
• Provide simplified words
• Picture provided & match
definition
Graphic Organizers for note taking is
modeled for students:
• Sampling Techniques
• Data Collection Techniques
• Variables – levels of
measurement
Flexible grouping:
• Station Partners
Cueing, prompting questions
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Vocabulary:
Frayer Model Vocabulary Squares
• Reduce number of words
• Provide simplified words
• Picture provided & match
definition
• Review directions
Graphic Organizers for note taking is
modeled for students:
• Sampling Techniques
• Data Collection Techniques
• Variables – levels of
measurement
Flexible grouping:
• Station Partners
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Struggling Learners
Preferential Seating as needed

Advanced Learners
Tiered Assignment questions

Vocabulary:
• Frayer Model Vocabulary
Squares
• Review directions

Flexible Grouping
• When heterogeneous – this
student aids in the
development of other
learning levels
• When homogenous –
extension/higher tiered
assignments can be
completed

Graphic Organizers for note taking is
modeled for students:
• Sampling Techniques
• Data Collection Techniques
• Variables – levels of
measurement
Flexible grouping:
• Station Partners
Cueing, prompting questions
• Comparing data
• Tiered Assignment questions

Leveled Reading:
• Sampling Techniques
• Data Collection Techniques
• Variables – levels of
measurement
Frayer Model Vocabulary Squaresadditional box

Possible Instructional Modifications /Accommodations/Differentiation:
Special Education Students
English Language Learners (ELLs)
Cueing, prompting questions
• Comparing data
• Tiered Assignment questions
• Tiered Assignment questions
• Comparing data
Teacher Notes: PowerPoints provided
on Google Classroom, Review
sessions provided during SMART

Teacher Notes: Power Points
provided on Google Classroom,
Review sessions provided during
SMART

Struggling Learners
Teacher Notes: Power Points
provided on Google Classroom,
Review sessions provided during
SMART

Advanced Learners

Unit Vocabulary:
Essential: Statistics, individual, variable, quantitative variable, qualitative variable, population data, sample data, nominal, ordinal, ratio, interval, descriptive
statistics, inferential statistics, simple random sample, simulation, stratified sampling, systematic sampling, cluster sampling, convenience sampling, census,
observational study, experiment, placebo, control group, treatment group, randomized two-treatment experiment, double-blind, lurking/confounding variable,
randomization, replication, survey, nonresponse, voluntary response, hidden bias
Non-Essential: generate, technique, metropolitan, competency, malpractice, teller, categorize
Interdisciplinary Connections
(Applicable Standards):
Technology:
NJSLS.8.1.12.B.2 descriptions – Apply
previous content knowledge by
creating and piloting a digital learning
game or tutorial
Career Practices:
CRP2 - apply appropriate academic
and technical skills
CRP8 – utilize critical thinking to make
sense of problems and persevere in
solving them
CRP11 – use technology to enhance
productivity.
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Integration of Technology:
S-A-M-R
A – Quizlet: students will use
quizlet to explore vocabulary
S – Google classroom: students
will use google classroom to
obtain homework assignments.
M – Nearpod:
students will
engage in an interactive lesson
using the application.
R – Students will collect data and
categorize the methods of data
collection and sampling. Students
will create reports to be shared
with class in Google classroom.
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21st Century Themes:

21st Century Skills:

_X__ Global Awareness (economic
development of countries around
the world project)
_x___ Civic Literacy – statistics of
regions around the world such as
safe water, infant mortality rate v.
resources and what we can do to
help
_X__ Financial, Economic, Business,
& Entrepreneurial Literacy
(economic development of
countries around the world project)
_X___ Health Literacy - statistics of
regions around the world such as

Media Literacy - Students work in small
groups, and each group researches a
country in the developing world. Each
student within a group researches
economic development in a particular
region of the group’s assigned country and
collects statistics about that region, such
as per capita income, access to safe water,
number of cell phones, infant mortality
rate, etc. Each member of the group
creates a table based on the information
he or she has collected, and then the
group “publishes” its tables in Google
classroom and writes a short report

Interdisciplinary Connections
(Applicable Standards):
ELA:
NJSLS.A.L4. Determine or clarify the
meaning of unknown and multiplemeaning words and phrases by using
context clues, analyzing meaningful
word parts, and consulting general and
specialized reference materials, as
appropriate

Integration of Technology:
S-A-M-R

Career Exploration:
NJSLS.9.3.12.BM‐ADM.2: Access,
evaluate and disseminate information
for business decision making.
Mathematical Practices
MP.1 Make sense of problems and
persevere in solving them.
MP.2 Reason abstractly and
quantitatively.

21st Century Themes:

21st Century Skills:

safe water, infant mortality rate v.
resources

comparing and contrasting data from the
country’s different regions.
Flexibility & Adaptability - Students work
in pairs or small groups to collect four
news reports on the results of public
opinion polls about unemployment. Each
pair or group lists the survey methods of
the polls discussed in the news reports.
Group members then compare the results
of each poll by examining the polling dates
and other factors. A member from each
group shares the group’s analyses with the
class in a short presentation. Then, each
student identifies two or three polls that
he or she believes to be most accurate,
writes a short paragraph to explain why,
and posts it on a Google classroom.

MP.4 Model with mathematics.
MP.5 Use appropriate tools
strategically.
Resources:
Texts/Materials: Understanding Basic Statistics, Third Edition, Brase & Brase, TI-83/84, Chromebooks, Handheld Electronic Device; Internet articles on sampling
and data collection techniques and levels of measurement; Internet articles on developing countries around the world using rewordify to incorporate leveled
reading; Public opinion polls found on the internet; newsela.com
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Unit: 2 Descriptive Statistics

Recommended Duration: 28 days

Unit Description: Students develop skills and instincts that will allow them to create clear, convincing presentations of any data set they encounter. They also
learn to look at any data chart or plot with a critical, mathematical eye and point out trends and important features of the data. They work on an extended
graphing exercise throughout the unit and prepare a presentation. Students work with real data, learning how to represent an entire set of data by using single
numbers that describe where the center of the distribution is located and how the data are spread. The student will analyze graphical displays of univariate
data, including dotplots, stemplots, and histograms, to identify and describe patterns and departures from patterns, using central tendency, spread, clusters,
gaps, and outliers. Appropriate technology will be used to create graphical displays. The student will analyze numerical characteristics of univariate data sets to
describe patterns and departure from patterns, using mean, median, mode, variance, standard deviation, interquartile range, range, and outliers.
Essential Questions:

Enduring Understandings:

How can we select graphs appropriate for given data sets?
What are commonly used measures of central tendency and what do they tell
us?
How do variance and standard deviation measure data spread and why is this
important?

Descriptive statistics that one sees in reports, news items or advertisements
help you see trends or patterns in a set of raw data.
A good description of a data set consists of (1) a measure of the center of the
data, (2) a measure of the variability of the data, and (3) the shape of the data.

Relevant Standards:

Learning Goals:

NJSLS.S.ID.A.1: Represent data with plots on the
real number line (dot plots, histograms, and box
plots).

The students will represent, interpret, and
compare data on dot plots, histograms, box plots,
bar graphs, time plots, circle graphs, and stemand-leaf displays. (10 days)

Learning Objectives:

The students will be able to:
• Calculate mean, median, and trimmed mean,
range, variance, standard deviation, coefficient of
variation, and the five number summary from raw
data
NJSLS.S-ID.A.2: Use statistics to appropriate to
The students will use statistics to appropriate to
the shape of the data distribution to compare
• Graph and interpret quantitative data sets using a
center (median, mean) and spread (interquartile the shape of the data distribution to compare
variety of graphs
center
(median,
mean)
and
spread
(interquartile
range, standard deviation) of two or more
• Construct a frequency distribution including limits,
range, standard deviation) of two or more
different data sets
relative and cumulative frequencies and boundaries
different data sets. (12 days)
• Construct frequency histograms, and relative
NJSLS.S-ID.A.3: Interpret differences in shape,
frequency histograms
center, and spread in the context of the data The students will interpret differences in shape, • Interpret differences in shape, center, and spread
sets, accounting for possible effects of extreme center, and spread in the context of the data sets,
including effects of outliers
accounting for possible effects of extreme data • Compare center and spread of two or more data
data points (outliers)
points (outliers). (12 days)
NJSLS.S-IC.B.6: Evaluate reports based on data.
sets
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Relevant Standards:

Learning Goals:

Learning Objectives:

The students will evaluate reports based on data. •
(22 days)
•
•

Cite evidence of the shape, center, and spread of
comparable data to decide on appropriate
statistical measures and justify choice through
statistical reasoning
Draw conclusions from data and computed
statistics of real world applications
Analyze data on a single count or measurement
variable using real world case studies.

Formative Assessments

Summative Assessments:

Performance Assessments:

Teacher Observation
Unit 2 Pre-assessment
Class Participation
Warm-ups, Homework, and Exit Slips
for Unit 2
Online assessments – Quizlet for unit
2 vocabulary

Quiz 2.1-2.2
Chapter 2 Test
Quiz 3.1-3.2
Chapter 3 Test

Chapter 2 - College Search Data
Collection
Chapter 3 – Are Female Hurricanes
Deadlier than Male Hurricanes?
Activity.
Chapter 1 – 3 Choice Menu

Possible Assessment Modifications /Accommodations/ Differentiation:
Special Education Students
English Language Learners (ELLs)
Study Guide Pre-made for Unit Test
Study Guide- Pre-made for Unit Test
with visual representations and with
Scaffolding and Simplifying directions: native language if possible paired
with the English
• All directions should be
single-step
Scaffolding and Simplifying directions:
• Read orally if necessary
• All directions should be
single-step
Extended time
• Read orally if necessary
• Quiz 2.1 – 2.2
•
Directions should be
• Quiz 3.1 – 3.2
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Major Activities/ Assignments
(required):
Quiz 2.1-2.2
Chapter 2 Test
Chapter 2 - College Search Data
Collection
Quiz 3.1-3.2
Chapter 3 Test
Chapter 3 - Are Female Hurricanes
Deadlier than Male Hurricanes? Activity.
Chapter 1 – 3 Choice Menu

Struggling Learners
Study Guide Pre-made for Unit Test

Advanced Learners
Topic List Overview for Unit Test

Scaffolding and Simplifying directions:
• All directions should be
single-step
• Read orally if necessary

Increased quantity of choices
Varied question format (Open Ended
instead of Multiple Choice)
• Quiz 2.1 – 2.2
• Quiz 3.1 – 3.2
• Chapter 2 Test
• Chapter 3 Test
Optional individual procedure/data

Extended time
• Quiz 2.1 – 2.2
• Quiz 3.1 – 3.2

Possible Assessment Modifications /Accommodations/ Differentiation:
Special Education Students
English Language Learners (ELLs)
numbered
• Understanding Checks
• Chapter 2 Test
Extended time
• Chapter 3 Test
• Quiz 2.1 – 2.2
• Quiz 3.1 -3.2
Allow for retakes/redos:
• Understanding Checks
• Understanding Checks
• Chapter 2 Test
• Quiz 2.1 – 2 .2
• Chapter 3 Test
• Quiz 3.1 – 3.2
• Chapter 2 Test
Allow for retakes/redos:
• Chapter 3 Test
• Understanding Checks
• Quiz 2.1 – 2.2
Limited multiple choice
options/shortened/highlight key
• Quiz 3.1 – 3.2
phrases:
• Chapter 2 Test
• Quiz 2.1 – 2 .2
• Chapter 3 Test
• Quiz 3.1 – 3.2
Limited multiple choice
• Chapter 2 Test
options/shortened/highlight key
• Chapter 3 Test
phrases:
• Quiz 2.1 – 2.2
Tiered homework assignments:
• Quiz 3.1 – 3.2
• Allow extra time
• Chapter 2 Test
• Allow choice of homework
questions
• Chapter 3 Test
College Search PBA
• Mandatory Check-ins during
SMART
• Teacher/Student Conference
• Provide starting prompts
• Additional directions with
visuals for how to use Google
Tools
• Provide supplemental
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Tiered homework assignments:
• Allow extra time
• Allow choice of homework
questions
• Visual representation and in
native language where
appropriate
College Search PBA
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Struggling Learners
• Understanding Checks
• Chapter 2 Test
• Chapter 3 Test
Allow for retakes/redos:
• Understanding Checks
• Quiz 2.1 – 2 .2
• Quiz 3.1 – 3.2
• Chapter 2 Test
• Chapter 3 Test
Limited multiple choice
options/shortened/highlight key
phrases:
• Quiz 2.1 – 2 .2
• Quiz 3.1 – 3.2
• Chapter 2 Test
• Chapter 3 Test
Tiered homework assignments:
• Allow extra time
• Allow choice of homework
questions
College Search PBA
• Mandatory Check-ins during
SMART
• Teacher/Student Conference
• Provide starting prompts
• Additional directions with
visuals for how to use Google
Tools
• Provide supplemental

Advanced Learners
collection for College Search PBA:
• Peer Review of larger data
pool and written analysis of
population data
Optional individual procedure/data
collection for Are Female Hurricanes
Deadlier PBA:
• Peer Review of larger data
pool and written analysis of
population data
Tiered homework assignments:
• Allow choice of homework
questions

Possible Assessment Modifications /Accommodations/ Differentiation:
Special Education Students
English Language Learners (ELLs)
research resources
• Mandatory Check-ins during
• Modified template provided
SMART
• Teacher/Student Conference
• Modified rubric
• Provide starting prompts
• Rewrite option
• Additional directions with
Are Female Hurricanes Deadlier PBA
visuals for how to use Google
Tools
• Mandatory Check-ins during
SMART
• Provide supplemental
research resources
• Teacher/Student Conference
• Vocab focus on rubric
• Provide starting prompts
• Modified template provided
• Additional directions with
visuals for how to use Google
• Modified rubric
Tools
• Rewrite option
• Provide supplemental
research resources
Are Female Hurricanes Deadlier PBA
• Modified template provided
• Mandatory Check-ins during
• Modified rubric
SMART
• Rewrite option
• Teacher/Student Conference
• Provide starting prompts
• Additional directions with
visuals for how to use Google
Tools
• Provide supplemental
research resources
• Vocab focus on rubric
• Modified template provided
• Modified rubric
• Rewrite option
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Struggling Learners
research resources
• Modified template provided
• Modified rubric
• Rewrite option
Are Female Hurricanes Deadlier PBA
• Mandatory Check-ins during
SMART
• Teacher/Student Conference
• Provide starting prompts
• Additional directions with
visuals for how to use Google
Tools
• Provide supplemental
research resources
• Modified template provided
• Modified rubric

Advanced Learners

Instructional Strategies (List & Describe):
Providing clear learning goals, celebrating student success, establish classroom routines, identifying critical information, preview new content, chunk content
into “digestible bites”, reflect on learning, organize students to practice and deepen knowledge, using homework, examine errors in reasoning, practice skills
and strategies, revising knowledge, provide resource and guidance, organizing/engaging students for cognitively complex tasks involving generating hypothesis
and testing
Possible Instructional Modifications /Accommodations/Differentiation:
Special Education Students
English Language Learners (ELLs)
Preferential Seating as needed
Preferential Seating as needed

Struggling Learners
Preferential Seating as needed

Advanced Learners
Tiered Assignment questions

Vocabulary:
Frayer Model Vocabulary Squares
• Reduce number of words
• Provide simplified words
• Picture provided & match
definition

Vocabulary:
Frayer Model Vocabulary Squares
• Reduce number of words
• Provide simplified words
• Picture provided & match
definition

Flexible Grouping
• When heterogeneous – this
student aids in the
development of other
learning levels
• When homogenous –
extension/higher tiered
assignments can be
completed

Graphic Organizers for note taking is
modeled for students:
• Organizing data using various
tables
• Organizing data using various
graphs (circle, bar, stem-andleaf, time plot graphs)
• Calculating mean, median,
mode
• Calculating range, standard
deviation, variance
Flexible grouping:
• Station Partners
Cueing, prompting questions
• Comparing graphs, averages
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Vocabulary:
Frayer Model Vocabulary Squares
• Reduce number of words
• Provide simplified words
• Picture provided & match
definition
• Review directions
Graphic Organizers for note taking is
modeled for students:
• Organizing data using various
tables
• Organizing data using various
graphs (circle, bar, stem-andleaf, time plot graphs)
• Calculating mean, median,
mode
• Calculating range, standard
deviation, variance
Flexible grouping:
• Station Partners
Cueing, prompting questions
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Graphic Organizers for note taking is
modeled for students:
• Organizing data using various
tables
• Organizing data using various
graphs (circle, bar, stem-andleaf, time plot graphs)
• Calculating mean, median,
mode
• Calculating range, standard
deviation, variance
Flexible grouping:
• Station Partners
Cueing, prompting questions
• Comparing graphs, averages

Leveled Reading:
• Averages
• Variations
• Graphs
• Data tables
Frayer Model Vocabulary Squaresadditional box

Possible Instructional Modifications /Accommodations/Differentiation:
Special Education Students
English Language Learners (ELLs)
& variations
• Comparing graphs, averages
• Tiered Assignment questions
& variations
• Tiered Assignment questions
Teacher Notes: Power Points
provided on Google Classroom,
Teacher Notes: Power Points
Review sessions provided during
provided on Google Classroom,
SMART
Review sessions provided during
SMART

Struggling Learners
& variations
• Tiered Assignment questions

Advanced Learners

Teacher Notes: Power Points
provided on Google Classroom,
Review sessions provided during
SMART

Unit Vocabulary:
Essential: Bar graph, pareto chart, circle/pie graph, time plot/series, histogram, frequency distribution, frequency, class width, class, lower limit, upper limit,
class frequency, class midpoint, frequency table, class boundaries, relative-frequency table, relative-frequency histogram, relative frequencies, symmetric
distribution, uniform distribution, skewed left, skewed right, bimodal distribution, dotplot, exploratory data analysis, stem-and-leaf display, steam, leaf, back-toback stem plot, average, mode, median, mean, sample mean, population mean, resistant measure, trimmed mean, range, sample standard deviation, sample
variance, population standard deviation, population size, coefficient of variation, Chebyshev’s Theorem, percentile, quartile, interquartile range, five-number
summary, box-and-whisker plot, whisker, outlier
Non-Essential: construct, shape, illustrate, sector, disperse, horizontal, vertical, meter readings, registrar, international, mark-up percentage,
Interdisciplinary Connections
(Applicable Standards):
Technology:
NJSLS.8.1.12.A.5: Enter information
into a spreadsheet and sort the
information.
Career Practices:
CRP2: Apply appropriate academic and
technical skills.
CRP4: Communicate clearly and
effectively and with reason.
CRP7: Employ valid and reliable
research strategies.
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Integration of Technology:
S-A-M-R
A – Quizlet: students will use
quizlet to explore vocabulary
S – Google classroom: students
will use google classroom to
obtain homework assignments.
M – Students will use Google
classroom and Google sheets to
create and present their findings
from the College Data Collect
project.
R – Students will research whether
female hurricanes are more
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21st Century Themes:

21st Century Skills:

_X__ Global Awareness –
demographics (in state vs out of
state enrollment; most popular
majors; student enrollment) of
each college/university
___ Civic Literacy

Information Literacy - Students use
CollegeBoard.org to investigate college
and university data. Each student focuses
on 5 colleges/universities in which they
are interested in attending. For each
college/university, the student constructs:
(1) a graph showing total enrollment for
undergraduates; (2) a graph comparing in
state versus out of state enrollment; (3) a
graph displaying annual college/university
cost; and (4) a graph displaying the most
popular majors at the college they think

_X__ Financial, Economic, Business,
& Entrepreneurial Literacy – costs
of colleges & universities across the
U.S

Interdisciplinary Connections
(Applicable Standards):
Financial Literacy:
NJSLS.9.1.8.A.2: Relate how career
choices, education choices, skills,
entrepreneurship, and economic
conditions affect income

Integration of Technology:
21st Century Themes:
S-A-M-R
deadly than male hurricanes. ____ Health Literacy
Students will post their findings to
Google classroom.

ELA:
NJSLSA.R4: Interpret words and
phrases as they are used in a text,
including determining technical,
connotative, and figurative meanings,
and analyze how specific word choices
shape meaning and tone.
NJSLSA.W4: Produce clear and
coherent writing in which the
development, organization, and style
are appropriate to task, purpose, and
audience.
Career Exploration:
NJSLS.9.3.ST.2: Use technology to
acquire, manipulate, analyze and
report data.
Mathematical Practices
MP.1: Make sense of problems and
persevere in solving them.
MP.2: Reason abstractly and
quantitatively.
MP.4: Model with mathematics.
MP.6: Attend to precision.
MP.7: Look for and express regularity
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21st Century Skills:
they will be attending. Based on the data
collected, students identify a good
college/university they might attend.
Students present their findings to the class
and share their thoughts about the extent
to which data might influence their own
future decisions about where to attend
college/university or what sort of career to
pursue.
Information, Communications, and
Technology Literacy – Students will
research hurricanes. Students will
determine the year of the hurricane,
“gender” of hurricane, and death toll
associated with hurricane. Students will
present data in tables, comparative box
plots, and calculate averages and
variations. Students will present their
findings in a report posted to Google
classroom.

Interdisciplinary Connections
(Applicable Standards):
in repeated reasoning

Integration of Technology:
S-A-M-R

21st Century Themes:

21st Century Skills:

Resources:
Texts/Materials: Understanding Basic Statistics, Third Edition, Brase & Brase, TI-83/84 Graphing Calculator, Chromebooks, Handheld Electronic Device; Internet
articles on averages and variations; internet search of graphs and data tables; CollegeBoard.org; Internet articles on hurricanes using Rewordify to incorporate
leveled reading; newsela.com
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Unit: 3 Regression & Correlation

Recommended Duration: 12 days

Unit Description: The student will analyze scatterplots to identify and describe the relationship between two variables, using shape; strength of relationship;
clusters; positive, negative, or no association; outliers; and influential points. The student will find and interpret linear correlation, use the method of least
squares regression to model the linear relationship between two variables, and use the residual plots to assess linearity.
Essential Questions:

Enduring Understandings:

How does a scatterplot visually represent the correlation of two variables?
How is the correlation coefficient calculated and what does it tell us?

The strength of an association between two variables considers the direction
and reflects how accurately the value of one variable can be predicted based
on the value of the other variable.
A correlation coefficient measures the degree of association between two
variables that are related linearly.

Relevant Standards:

Learning Goals:

Learning Objectives:

NJSLS-S-ID.B.6: Represent data on two
quantitative variables on a scatter plot, and
describe how the variables are related.

The students will represent data on two
quantitative variables on a scatter plot and
describe how the variables are related. (4 days)

NJSLS-S-ID.C.7: Interpret the slope (rate of
change) and the intercept (constant term) of a
linear model in the context of the data.

The students will interpret the slope (rate of
change) and the intercept (constant term) of a
linear model in the context of the data. (5 days)

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

The students will compute (using technology) and
interpret the correlation coefficient of a linear fit.
(3 days)

NJSLS-S-ID.C.9: Distinguish between correlation
and causation.

The students will distinguish between correlation
and causation. (2 days)

NJSLS-S-IC.B.6: Evaluate reports based on data.

The students will evaluate reports based on data.
(9 days)

The students will be able to:
• Represent data on two quantitative variables and
describe how the variables are related
• Define linear correlation
• Illustrate how the Independent and Dependent
variables are represented in correlation graphs
• Interpret the parameters of a linear model in the
context of the data that it represents, including line
of best fit, correlation coefficient, slope and
intercept
• Calculate the slope of the equation of a regression
line, the Correlation coefficient and the Coefficient
of determination
• Distinguish between correlation and causation
• Assess if the correlation is strong or weak by
examining the correlation coefficient
• Hypothesize y-values (interpolation and
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Relevant Standards:

Learning Goals:

Learning Objectives:

•

extrapolation) using the regression equation
Analyze bivariate data

Formative Assessments

Summative Assessments:

Performance Assessments:

Teacher Observation
Unit 3 Pre-assessment
Class Participation
Warm-ups, Homework, and Exit Slips
for Unit 3

Quiz 4.1-4.2
Chapter 4 Test

Chapter 4 – Quarterback Salaries
Income and Food Access Activity

Possible Assessment Modifications /Accommodations/ Differentiation:
Special Education Students
English Language Learners (ELLs)
Study Guide Pre-made for Unit Test
Study Guide- Pre-made for Unit Test
with visual representations and with
Scaffolding and Simplifying directions: native language if possible paired
with the English
• All directions should be
single-step
Scaffolding and Simplifying directions:
• Read orally if necessary
• All directions should be
single-step
Extended time
• Read orally if necessary
• Quiz 4.1 – 4.2
• Directions should be
• Understanding Checks
numbered
• Chapter 4 Test

Struggling Learners
Study Guide Pre-made for Unit Test

Advanced Learners
Topic List Overview for Unit Test

Scaffolding and Simplifying directions:
• All directions should be
single-step
• Read orally if necessary

Increased quantity of choices
Varied question format (Open Ended
instead of Multiple Choice)
• Quiz 4.1 – 4.2 Quiz
• Chapter 4 Test

Extended time
• Quiz 4.1 – 4.2
• Understanding Checks
• Chapter 4 Test

Allow for retakes/redos:
• Understanding Checks
• Quiz 4.1 – 4.2
• Chapter 4 Test

Extended time
• Quiz 4.1 – 4.2
• Understanding Checks
• Chapter 4 Test

Allow for retakes/redos:
• Understanding Checks
• Quiz 4.1 – 4.2
• Chapter 4 Test

Limited multiple choice
options/shortened/highlight key
phrases:

Allow for retakes/redos:
• Understanding Checks
• Quiz 4.1 – 4.2

Limited multiple choice
options/shortened/highlight key
phrases:
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Major Activities/ Assignments
(required):
Quiz 4.1-4.2
Chapter 4 Test
Chapter 4 PBA – Quarterback Salaries
Activity

Optional individual procedure/data
collection for Quarterback Salary PBA:
• Peer Review of larger data
pool and written analysis of
population data
•
Tiered homework assignments:
• Allow choice of homework
questions

Possible Assessment Modifications /Accommodations/ Differentiation:
Special Education Students
English Language Learners (ELLs)
• Quiz 4.1 – 4.2
• Chapter 4 Test
• Chapter 4 Test
Limited multiple choice
options/shortened/highlight key
Quarter Back Salary PBA
phrases:
• Mandatory Check-ins during
• Quiz 4.1 – 4.2
SMART
• Chapter 4 Test
• Teacher/Student Conference
• Provide starting prompts
Tiered homework assignments:
• Additional directions with
• Allow extra time
visuals for how to use Google
• Allow choice of homework
Tools
questions
• Provide supplemental
• Visual representation and in
research resources
native language where
• Modified template provided
appropriate
• Modified rubric
• Rewrite option
Quarterback Salary PBA
• Mandatory Check-ins during
Tiered homework assignments:
SMART
• Allow extra time
• Teacher/Student Conference
• Allow choice of homework
• Provide starting prompts
questions
• Additional directions with
visuals for how to use Google
Tools
• Provide supplemental
research resources
• Vocab focus on rubric
• Modified template provided
• Modified rubric
• Rewrite option
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Struggling Learners
• Quiz 4.1 – 4.2
• Chapter 4 Test
Quarter Back Salary PBA
• Mandatory Check-ins during
SMART
• Teacher/Student Conference
• Provide starting prompts
• Additional directions with
visuals for how to use Google
Tools
• Provide supplemental
research resources
• Modified template provided
• Modified rubric
• Rewrite option
Tiered homework assignments:
• Allow extra time
• Allow choice of homework
questions

Advanced Learners

Instructional Strategies (List & Describe):
Providing clear learning goals, celebrating student success, establish classroom routines, identifying critical information, preview new content, chunk content
into “digestible bites”, reflect on learning, organize students to practice and deepen knowledge, using homework, examine errors in reasoning, practice skills
and strategies, revising knowledge, provide resource and guidance, organizing/engaging students for cognitively complex tasks involving generating hypothesis
and testing
Possible Instructional Modifications /Accommodations/Differentiation:
Special Education Students
English Language Learners (ELLs)
Preferential Seating as needed
Preferential Seating as needed

Struggling Learners
Preferential Seating as needed

Advanced Learners
Tiered Assignment questions

Vocabulary:
Frayer Model Vocabulary Squares
• Reduce number of words
• Provide simplified words
• Picture provided & match
definition

Vocabulary:
Frayer Model Vocabulary Squares
• Reduce number of words
• Provide simplified words
• Picture provided & match
definition

Flexible Grouping
• When heterogeneous – this
student aids in the
development of other
learning levels
• When homogenous –
extension/higher tiered
assignments can be
completed

Graphic Organizers for note taking is
modeled for students:
• Constructing scatter plots
• Levels of correlation
• Calculating & interpreting
line of best fit
Flexible grouping:
• Station Partners

Vocabulary:
Frayer Model Vocabulary Squares
• Reduce number of words
• Provide simplified words
• Picture provided & match
definition
• Review directions
Graphic Organizers for note taking is
modeled for students:
• Constructing scatter plots
• Levels of correlation
• Calculating & interpreting
line of best fit
Flexible grouping:
• Station Partners

Graphic Organizers for note taking is
modeled for students:
• Constructing scatter plots
• Levels of correlation
• Calculating & interpreting
line of best fit
Flexible grouping:
• Station Partners

Cueing, prompting questions
• Correlation vs causation
• Tiered Assignment questions

Cueing, prompting questions
• Correlation vs causation
• Tiered Assignment questions

Cueing, prompting questions
• Correlation vs causation
• Tiered Assignment questions

Teacher Notes: Power Points
provided on Google Classroom,

Teacher Notes: Power Points
provided on Google Classroom,

Teacher Notes: Power Points
provided on Google Classroom,
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Leveled Reading:
• Sum of squares
• Formula derivation for line of
best fit.
• Correlation vs causation
Frayer Model Vocabulary Squaresadditional box

Possible Instructional Modifications /Accommodations/Differentiation:
Special Education Students
English Language Learners (ELLs)
Review sessions provided during
Review sessions provided during
SMART
SMART

Struggling Learners
Review sessions provided during
SMART

Advanced Learners

Unit Vocabulary:
Essential: Paired data values, scatter diagram, no linear correlation, perfect linear correlation, explanatory variable, response variable, least-squares regression,
regression, method of least squares, least-squares line, correlation coefficient, linear correlation, zero/positive/negative correlation, coefficient of
determination
Non-Essential: cost overrun, bid price, foreman, classified ad, fuel economy, horsepower, central pressure
Interdisciplinary Connections
(Applicable Standards):
Technology:
NJSLS.8.1.8.F.1: Explore a local issue,
by using digital tools to collect and
analyze data to identify a solution and
make an informed decision.
NJSLS.8.1.12.A.4: Construct a
spreadsheet workbook with multiple
worksheets, rename tabs to reflect the
data on the worksheet, and use
mathematical or logical functions,
charts and data from all worksheets to
convey the results.
Career Practices:
CRP2: Apply appropriate academic and
technical skills.
CRP4: Communicate clearly and
effectively and with reason. CRP11:
Use technology to enhance
productivity.
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Integration of Technology:
S-A-M-R
A – Quizlet: students will use
quizlet to explore vocabulary
S – Google classroom: students
will use google classroom to
obtain homework assignments.
A – Graphing calculators: students
will use graphing calculators to
calculate various measures of
average and variation.
M – Google sheets: students will
use google sheets to collect and
display data and construct scatter
plots based on the Quarterback
Salary activity. Students will post
their reports to Google classroom.
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21st Century Themes:

21st Century Skills:

__X__ Global Awareness – number
of teams and quarterbacks in the
NFL; salaries of NFL players

Media Literacy - Students research the top
30 paid NFL quarterback salaries as
reported for the 2016-2017 football
season. Students will also research each
of the 30 football quarterback stats on
pass completion percentage, touchdowns,
and yards per game. After collecting and
analyzing the data, students will discuss if
there is a correlation between pass
completion percentage and salary,
touchdowns and salary, and yards per
game and salary. They discuss how
correlations are formed and the
importance of confounding factors related
to spurious relationships.

____ Civic Literacy
_X__ Financial, Economic,
Business, & Entrepreneurial
Literacy – statistics on quarterback
demographics (salary, pass
completion percentage,
touchdowns, yards per game) of
quarterbacks in the NFL
____ Health Literacy

Interdisciplinary Connections
Integration of Technology:
(Applicable Standards):
S-A-M-R
ELA:
NJSLS.A.R7: Integrate and evaluate
content presented in diverse media and
formats, including visually and
quantitatively, as well as in words.
NJSLSA.R5: Analyze the structure of
texts, including how specific sentences,
paragraphs, and larger portions of the
text (e.g., a section, chapter, scene, or
stanza) relate to each other and the
whole.
Science:
NJSJS.HS-LS4-6: Create or revise a
simulation to test a solution to mitigate
adverse impacts of human activity.
Career Exploration:
NJSLS.9.3.ST-SM.2: Apply science and
mathematics concepts to the
development of plans, processes and
projects that address real world
problems.
Mathematical Practices
MP.2: Reason abstractly and
quantitatively.
MP.5: Use appropriate tools
strategically.
MP.6: Attend to precision.
MP.7: Look for and make use of
structure.
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21st Century Themes:

21st Century Skills:

Resources:
Texts/Materials: Understanding Basic Statistics, Third Edition, Brase & Brase, TI-83/84 Graphing Calculator, Chromebooks, Handheld Electronic Device; Internet
articles on formula derivations of sum of squares and line of best fit; Internet articles on correlation vs causation using Rewordify to incorporate leveled reading;
newsela.com; Internet search for information on 30 NFL quarterbacks.

31

KRSD Office of Curriculum and Instruction

Unit: 4 Elementary Probability Theory

Recommended Duration: 16 days

Unit Description: Students learn mathematical formulas for counting large sets and determine the number of combinations and arrangements. They also learn
basic probability and the difference between experimental and theoretical probability. The student, using two-way tables, will analyze categorical data to
describe patterns and departure from patterns and to find marginal frequency and relative frequencies, including conditional frequencies. The student will
identify and describe two or more events as complementary, dependent, independent, and/or mutually exclusive. The student will find probabilities (relative
frequency and theoretical), including conditional probabilities for events that are either dependent or independent, by applying the Law of Large Numbers
concept, the addition rule, and the multiplication rule.
Essential Questions:

Enduring Understandings:

Why do we need probability?
How can we assign probabilities to events?
What happens when the sample size increases?

Probability models are useful tools for making decisions and predictions.
Probabilities can be assigned to events by intuition, by the method of relative
frequency, or by the method of equally likely outcomes.
The Law of Large Numbers is an important concept when simulating
probability experiments but should be interpreted carefully.

Relevant Standards:

Learning Goals:

Learning Objectives:

NJSLS-S-CP.A.1: 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”)

The students will 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”). (4 days)

NJSLS-S-CP.A.2: 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

The students will 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. (4 days)

NJSLS-S-CP.A.3: 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

The students will 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

Students will be able to:
• Recognize how to collect the data and analyze that
data in order to make predictions based on the
subject of probability of events
• Define Events and Sample Spaces
• Distinguish what makes two events independent,
dependent, or mutually exclusive
• Summarize independent and conditional
probability in the context and state how to use the
data in everyday life
• Construct and interpret two-way frequency tables
of data and decide if events are independent and
approximate conditional probabilities
• Determine the appropriate tools, such as the tree
diagram, to find the probability of an event
• Assess the difference between permutations and
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Relevant Standards:

Learning Goals:

probability of B given A is the same as the
probability of B

probability of B given A is the same as the
probability of B. (5 days)

NJSLS-S-CP.A.4: Construct and interpret twoway frequency tables of data when two
categories are associated with each object being
classified. Use the two-way table as a sample
space to decide if events are independent and to
approximate conditional probabilities

The students will construct and interpret two-way
frequency tables of data when two categories are
associated with each object being classified. Use
the two-way table as a sample space to decide if
events are independent and to approximate
conditional probabilities. (3 days)

NJSLS-S-CP.A.5: Recognize and explain the
concepts of conditional probability and
independence in everyday language and
everyday situations

The students will recognize and explain the
concepts of conditional probability and
independence in everyday language and everyday
situations. (2 days)

NSSLS-S-CP.B.6: 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.

The students will 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.

NJSLS-S-CP.B.7: 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.

The students will 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.

NJSLS-S-CP.B.8: Apply the general Multiplication
Rule in a uniform probability model, P(A and B) =
P(A)P(B|A) = P(B)P(A|B), and interpret the
answer in terms of the model.

The students will apply the general Multiplication
Rule in a uniform probability model, P(A and B) =
P(A)P(B|A) = P(B)P(A|B), and interpret the answer
in terms of the model.

NJSLS-S-CP.B.9: Use permutations and
combinations to compute probabilities of
compound events and solve problems.

The students will use permutations and
combinations to compute probabilities of
compound events and solve problems. (2 days)
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Learning Objectives:

•
•
•

combinations to use them to compute probabilities
of compound events
Apply the complement of an event to find
probabilities in real world applications
Apply the Fundamental Counting Principle to real
world applications
Apply the Addition or Multiplication Rule to find
probabilities in a model using real world data

Relevant Standards:

Learning Goals:

Learning Objectives:

NJSLS-S-IC.B.6: Evaluate reports based on data.
Formative Assessments

Summative Assessments:

Performance Assessments:

Teacher Observation
Unit 4 Pre-assessment
Class Participation
Warm-ups, Homework, and Exit Slips
for Unit 4

Quiz 5.1-5.2
Chapter 5 Test

Chapter 5 PBA – Who has the best
poker hand?
Chapter 5 PBA – Nearpod Tree
Diagram and Two Way Table Activity
Online Dating Activity

Possible Assessment Modifications /Accommodations/ Differentiation:
Special Education Students
English Language Learners (ELLs)
Study Guide Pre-made for Unit Test
Study Guide- Pre-made for Unit Test
with visual representations and with
Scaffolding and Simplifying directions: native language if possible paired
with the English
• All directions should be
single-step
Scaffolding and Simplifying directions:
• Read orally if necessary
• All directions should be
single-step
Extended time
• Read orally if necessary
• Quiz 5.1 – 5.2
• Directions should be
• Understanding Checks
numbered
• Chapter 5 Test

Struggling Learners
Study Guide Pre-made for Unit Test

Advanced Learners
Topic List Overview for Unit Test

Scaffolding and Simplifying directions:
• All directions should be
single-step
• Read orally if necessary

Increased quantity of choices
Varied question format (Open Ended
instead of Multiple Choice)
• Quiz 5.1 – 5.2 Quiz
• Chapter 5 Test

Extended time
• Quiz 5.1 – 5.2
• Understanding Checks
• Chapter 5 Test

Allow for retakes/redos:
• Understanding Checks
• Quiz 5.1 – 5.2
• Chapter 5 Test

Extended time
• Quiz 5.1 – 5.2
• Understanding Checks
• Chapter 5 Test

Allow for retakes/redos:
• Understanding Checks
• Quiz 5.1 – 5.2
• Chapter 5 Test

Limited multiple choice
options/shortened/highlight key
phrases:

Allow for retakes/redos:
• Understanding Checks
• Quiz 5.1 – 5.2

Limited multiple choice
options/shortened/highlight key
phrases:
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Major Activities/ Assignments
(required):
Quiz 5.1-4.2
Chapter 5 Test
Chapter 5 PBA – Who has the best poker
hand?
Chapter 5 PBA – Nearpod Tree Diagram
and Two Way Table Activity

Optional individual procedure/data
collection for Best Poker Hand PBA:
• Peer Review of larger data
pool and written analysis of
population data
Tiered homework assignments:
• Allow choice of homework
questions

Possible Assessment Modifications /Accommodations/ Differentiation:
Special Education Students
English Language Learners (ELLs)
• Quiz 5.1 – 5.2
• Chapter 5 Test
• Chapter 5 Test
Limited multiple choice
options/shortened/highlight key
Best Poker Hand PBA
phrases:
• Mandatory Check-ins during
• Quiz 5.1 – 5.2
SMART
• Chapter 5 Test
• Teacher/Student Conference
• Provide starting prompts
Tiered homework assignments:
• Additional directions with
• Allow extra time
visuals for how to use Google
• Allow choice of homework
Tools
questions
• Provide supplemental
• Visual representation and in
research resources
native language where
• Modified template provided
appropriate
• Modified rubric
• Rewrite option
Best Poker Hand PBA
Tiered homework assignments:
• Mandatory Check-ins during
• Allow extra time
SMART
• Allow choice of homework
• Teacher/Student Conference
questions
• Provide starting prompts
• Additional directions with
visuals for how to use Google
Tools
• Provide supplemental
research resources
• Vocab focus on rubric
• Modified template provided
• Modified rubric
• Rewrite option
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Struggling Learners
• Quiz 5.1 – 5.2
• Chapter 5 Test
Best Poker Hand PBA
• Mandatory Check-ins during
SMART
• Teacher/Student Conference
• Provide starting prompts
• Additional directions with
visuals for how to use Google
Tools
• Provide supplemental
research resources
• Modified template provided
• Modified rubric
• Rewrite option
Tiered homework assignments:
• Allow extra time
• Allow choice of homework
questions

Advanced Learners

Instructional Strategies (List & Describe):
Providing clear learning goals, celebrating student success, establish classroom routines, identifying critical information, preview new content, chunk content
into “digestible bites”, reflect on learning, organize students to practice and deepen knowledge, using homework, examine errors in reasoning, practice skills
and strategies, revising knowledge, provide resource and guidance, organizing/engaging students for cognitively complex tasks involving generating hypothesis
and testing
Possible Instructional Modifications /Accommodations/Differentiation:
Special Education Students
English Language Learners (ELLs)
Preferential Seating as needed
Preferential Seating as needed

Struggling Learners
Preferential Seating as needed

Advanced Learners
Tiered Assignment questions

Vocabulary:
Frayer Model Vocabulary Squares
• Reduce number of words
• Provide simplified words
• Picture provided & match
definition

Vocabulary:
Frayer Model Vocabulary Squares
• Reduce number of words
• Provide simplified words
• Picture provided & match
definition

Graphic Organizers for note taking is
modeled for students:
• Compound events
• Independent vs dependent
events
• Mutually exclusive vs not
mutually exclusive events
• Permutations & Combinations
• Two way frequency tables

Vocabulary:
Frayer Model Vocabulary Squares
• Reduce number of words
• Provide simplified words
• Picture provided & match
definition
• Review directions
Graphic Organizers for note taking is
modeled for students:
• Compound events
• Independent vs dependent
events
• Mutually exclusive vs not
mutually exclusive events
• Permutations & Combinations
• Two way frequency tables

Flexible Grouping
• When heterogeneous – this
student aids in the
development of other
learning levels
• When homogenous –
extension/higher tiered
assignments can be
completed

Flexible grouping:
• Station Partners

Flexible grouping:
• Station Partners

Flexible grouping:
• Station Partners

Cueing, prompting questions
• Conditional probability
• Tiered Assignment questions

Cueing, prompting questions
• Conditional probability
• Tiered Assignment questions

Cueing, prompting questions
• Conditional probability
• Tiered Assignment questions
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Graphic Organizers for note taking is
modeled for students:
• Compound events
• Independent vs dependent
events
• Mutually exclusive vs not
mutually exclusive events
• Permutations & Combinations
• Two way frequency tables

Leveled Reading:
• Compound events
• Conditional probability
• Two way frequency tables
Frayer Model Vocabulary Squaresadditional box

Possible Instructional Modifications /Accommodations/Differentiation:
Special Education Students
English Language Learners (ELLs)

Struggling Learners

Teacher Notes: Power Points
provided on Google Classroom,
Review sessions provided during
SMART

Teacher Notes: Power Points
provided on Google Classroom,
Review sessions provided during
SMART

Teacher Notes: Power Points
provided on Google Classroom,
Review sessions provided during
SMART

Advanced Learners

Unit Vocabulary:
Essential: Probability of an event, relative frequency, law of large numbers, equally likely outcomes, sample space, statistical experiment, complement of an
event, independent events, dependent events, conditional probability, multiplication rules of probability, mutually exclusive events, addition rules, tree
diagram, multiplication rule of counting, permutation, combination
Non-Essential: event, fair die, standard deck of cards, suit, dean of students, committee
Interdisciplinary Connections
(Applicable Standards):
Technology:
NJSLS.8.2.12.D.6: Synthesize data,
analyze trends and draw conclusions
regarding the effect of a technology on
the individual, society, or the
environment and publish conclusions.
Career Practices:
CRP4: Communicate clearly and
effectively and with reason.
CRP7: Employ valid and reliable
research strategies
ELA:
NJSLSA.L4: Present information,
findings, and supporting evidence such
that listeners can follow the line of
reasoning and the organization,
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Integration of Technology:
S-A-M-R
A – Quizlet: students will use
quizlet to explore vocabulary
S – Google classroom: students
will use google classroom to
obtain homework assignments.
M – Nearpod: students will use
application to create tree
diagrams and two way frequency
tables.
A – Graphing calculators: students
will use graphing calculators to
calculate
permutations
and
combinations.
R – Students will a) compare and
contrast dependent and
independent events; and b)
determine probabilities for
depended and independent
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21st Century Themes:

21st Century Skills:

____ Global Awareness

Critical Thinking & Problem Solving –
Students will work in pairs in determine
who has the best poker hand. Students
will calculate the probability of each card
in a five-card poker hand. Students will
play several hands of poker and determine
the probability of each hand. Students will
then determine the expected payoff
amounts if they had bet on each hand.

___ Civic Literacy
_X__ Financial, Economic, Business,
& Entrepreneurial Literacy – odds
of a poker hand; how much money
could a person win playing a poker
hand.
_X_ Health Literacy – risks of
gambling (addiction)

Interdisciplinary Connections
(Applicable Standards):
development, and style are appropriate
to task, purpose, and audience
Science:
NJSLS. HS-LS3-3: Apply concepts of
statistics and probability to explain the
variation and distribution of expressed
traits

Integration of Technology:
S-A-M-R
events by running a simulation of
playing poker and document the
process to create a tutorial to
share with the class in Google
classroom.

21st Century Themes:

21st Century Skills:

Career Exploration:
NJSLS.9.3.ST-SM.4: Apply critical
thinking skills to review information,
explain statistical analysis, and to
translate, interpret and summarize
research and statistical data.
Mathematical Practices
MP.1: Make sense of problems and
persevere in solving them.
MP.4: Model with mathematics
MP.5: Use appropriate tools
strategically.
MP.7: Look for and make use of
structure.
MP.8: Look for and express regularity in
repeated reasoning
Resources:
Texts/Materials: Understanding Basic Statistics, Third Edition, Brase & Brase, TI-83/84 Graphing Calculator, Chromebooks, Handheld Electronic Device; Internet
search detailing compound events and conditional probability;
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Unit: 5 Probability Distributions: Discrete, Binomial, Normal & Sampling

Recommended Duration: 35 days

Unit Description: The student will develop, interpret, and apply the binomial probability distribution for discrete random variables, including computing the
mean and standard deviation for the binomial variable. The student will simulate probability distributions. The student will identify properties of a normal
distribution and apply the normal distribution to determine probabilities, using a table or graphing calculator. The student will identify the meaning of sampling
distribution with reference to random variable, sampling statistic, and parameter and explain the Central Limit Theorem. This will include sampling distribution
of a sample proportion, a sample mean, a difference between two sample proportions, and a difference between two sample means.
Essential Questions:

Enduring Understandings:

How does the binomial probability distribution and normal probability A probability distribution gives the probability for value of the random variable.
distribution help us predict outcomes?
The normal distribution and central limit theorem are essential to analyzing
Since all probability distributions average out to be normal distributions, samples of data and allow us to predict how likely an event will occur.
how can we take advantage of this in the study of any distributions?
Relevant Standards:

Learning Goals:

Learning Objectives:

NJSLS-S-ID.A.1: Represent data with plots on
the real number line (dot plots, histograms, and
box plots).
NJSLS-S-ID.A.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.

The students will 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. (12 days)

Students will be able to:
• Calculate the mean, variance, standard deviation of
various distribution models, binomial probabilities,
normal probabilities, z-scores, raw scores,
• Recognize if an experiment is a binomial
experiment
• Graph a binomial distribution
• Distinguish between discrete and continuous
random variables
• Construct a discrete probability distribution and its
graph
• Construct and interpret graphs of normal
distributions, standard normal distributions, and
sampling distributions.
• Show and assess how a normal distribution is used
to approximate binomial probabilities
• Create probabilities to make fair decisions and
analyze decisions and strategies

NJSLS-S-MD.A.1: Define a random variable for a
quantity of interest by assigning a numerical
value to each event in a sample space; graph the
corresponding probability distribution using the
same graphical displays as for data distributions.
NJSLS-S-MD.A.2: Calculate the expected value
of a random variable; interpret it as the mean of
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The students will define a random variable for a
quantity of interest by assigning a numerical value
to each event in a sample space; graph the
corresponding probability distribution using the
same graphical displays as for data distributions.
(10 days)
The students will calculate the expected value of a
random variable; interpret it as the mean of the
probability distribution. (5 days)

Relevant Standards:

Learning Goals:

the probability distribution.

The students will develop a probability distribution •
for a random variable defined
for a sample space in which theoretical
•
probabilities can be calculated; find the expected
value. (4 days)

NJSLS-S-MD.A.3: Develop a probability
distribution for a random variable defined
for a sample space in which theoretical
probabilities can be calculated; find the
expected value
NJSLS-S-MD.A.4: Develop a probability
distribution for a random variable defined for a
sample space in which probabilities are assigned
empirically; find the expected value
S-IC.B.6: Evaluate reports based on data.

Learning Objectives:
Apply the Central Limit Theorem to find the
probability of a sample mean
Apply the correction for continuity when dealing
with discrete probability

The students will develop a probability distribution
for a random variable defined for a sample space
in which probabilities are assigned empirically;
find the expected value. (5 days)
The students will evaluate reports based on data.
(20 days)

Formative Assessments

Summative Assessments:

Performance Assessments:

Teacher Observation
Unit 5 Pre-assessment
Class Participation
Warm-ups, Homework, and Exit Slips
for Unit 5

Quiz 6.1 – 6.2
Chapter 6 Test
Quiz 7.1 – 7.2
Quiz 7.3 – 7.4
Chapter 7 Test
Quiz 8.1 – 8.2

Chapter 6 PBA – Binomial Distribution
Survey Project
Chapter 7 PBA – Normal Distribution
Inequality Activity
Chapter 7 PBA – Normal Distribution
Scavenger Hunt
Chapter 8 PBA – Central Limit Theorem
Text Message Activity
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Major Activities/ Assignments
(required):
Quiz 6.1 – 6.2
Chapter 6 Test
Quiz 7.1 – 7.2
Quiz 7.3 – 7.4
Chapter 7 Test
Quiz 8.1 – 8.2
Chapter 6 PBA – Binomial Distribution
Survey Project
Chapter 7 PBA – Normal Distribution
Inequality Activity
Chapter 7 PBA – Normal Distribution
Scavenger Hunt
Chapter 8 PBA – Central Limit Theorem
Text Message Activity

Possible Assessment Modifications /Accommodations/ Differentiation:
Special Education Students
English Language Learners (ELLs)
Study Guide Pre-made for Unit Test
Study Guide- Pre-made for Unit Test
with visual representations and with
Scaffolding and Simplifying directions: native language if possible paired
with the English
• All directions should be
single-step
Scaffolding and Simplifying directions:
• Read orally if necessary
• All directions should be
single-step
Extended time
• Read orally if necessary
• Quiz 6.1 – 6.2
• Directions should be
• Quiz 7.1 – 7.2; Quiz 7.3 – 7.4
numbered
• Quiz 8.1 – 8.2
• Understanding Checks
Extended time
• Chapter 6 Test
• Quiz 6.1 – 6.2
• Chapter 7 Test
• Quiz 7.1 – 7.2; Quiz 7.3 – 7.4
• Quiz 8.1 – 8.2
Allow for retakes/redos:
• Understanding Checks
• Understanding Checks
• Chapter 6 Test
• Quiz 6.1 – 6.2
• Chapter 7 Test
• Quiz 7.1 – 7.2; Quiz 7.3 – 7.4
• Quiz 8.1 – 8.2
Allow for retakes/redos:
• Chapter 6 Test
• Understanding Checks
• Chapter 7 Test
• Quiz 6.1 – 6.2
• Quiz 7.1 – 7.2; Quiz 7.3 – 7.4
Limited multiple choice
• Quiz 8.1 – 8.2
options/shortened/highlight key
phrases:
• Chapter 6 Test
• Quiz 6.1 – 6.2
• Chapter 7 Test
• Quiz 7.1 – 7.2; Quiz 7.3 – 7.4
Limited multiple choice
• Quiz 8.1 – 8.2
options/shortened/highlight key
• Chapter 6 Test
phrases:
• Chapter 7 Test
• Quiz 6.1 – 6.2
• Quiz 7.1 – 7.2; Quiz 7.3 – 7.4
Binomial Distribution Survey PBA
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Struggling Learners
Study Guide Pre-made for Unit Test

Advanced Learners
Topic List Overview for Unit Test

Scaffolding and Simplifying directions:
• All directions should be
single-step
• Read orally if necessary

Increased quantity of choices
Varied question format (Open Ended
instead of Multiple Choice)
• Quiz 6.1 – 6.2
• Quiz 7.1 – 7.2; Quiz 7.3 – 7.4
• Quiz 8.1 – 8.2
• Chapter 6 Test
• Chapter 7 Test

Extended time
• Quiz 6.1 – 6.2
• Quiz 7.1 – 7.2; Quiz 7.3 – 7.4
• Quiz 8.1 – 8.2
• Understanding Checks
• Chapter 6 Test
• Chapter 7 Test
Allow for retakes/redos:
• Understanding Checks
• Quiz 6.1 – 6.2
• Quiz 7.1 – 7.2; Quiz 7.3 – 7.4
• Quiz 8.1 – 8.2
• Chapter 6 Test
• Chapter 7 Test
Limited multiple choice
options/shortened/highlight key
phrases:
• Quiz 6.1 – 6.2
• Quiz 7.1 – 7.2; Quiz 7.3 – 7.4
• Quiz 8.1 – 8.2
• Chapter 6 Test
• Chapter 7 Test

Optional individual procedure/data
collection for Binomial Distribution
Survey PBA:
• Peer Review of larger data
pool and written analysis of
population data
Optional individual procedure/data
collection for Central Limit Theorem
Text Messaging PBA:
• Peer Review of larger data
pool and written analysis of
population data
Tiered homework assignments:
• Allow choice of homework
questions

Possible Assessment Modifications /Accommodations/ Differentiation:
Special Education Students
English Language Learners (ELLs)
• Mandatory Check-ins during
• Quiz 8.1 – 8.2
SMART
• Chapter 6 Test
• Teacher/Student Conference
• Chapter 7 Test
• Provide starting prompts
Tiered homework assignments:
• Additional directions with
• Allow extra time
visuals for how to use Google
Tools
• Allow choice of homework
questions
• Provide supplemental
research resources
• Visual representation and in
native language where
• Modified template provided
appropriate
• Modified rubric
• Rewrite option
Central Limit Theorem Text
Messaging PBA
• Mandatory Check-ins during
SMART
• Teacher/Student Conference
• Provide starting prompts
• Additional directions with
visuals for how to use Google
Tools
• Provide supplemental
research resources
• Modified template provided
• Modified rubric
• Rewrite option

Binomial Distribution PBA
• Mandatory Check-ins during
SMART
• Teacher/Student Conference
• Provide starting prompts
• Additional directions with
visuals for how to use Google
Tools
• Provide supplemental
research resources
• Vocab focus on rubric
• Modified template provided
• Modified rubric
• Rewrite option

Tiered homework assignments:
• Allow extra time
• Allow choice of homework
questions

Central Limit Theorem Text
Messaging PBA
• Mandatory Check-ins during
SMART
• Teacher/Student Conference
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Struggling Learners
Binomial Distribution Survey PBA
• Mandatory Check-ins during
SMART
• Teacher/Student Conference
• Provide starting prompts
• Additional directions with
visuals for how to use Google
Tools
• Provide supplemental
research resources
• Modified template provided
• Modified rubric
• Rewrite option
Central Limit Theorem Text
Messaging PBA
• Mandatory Check-ins during
SMART
• Teacher/Student Conference
• Provide starting prompts
• Additional directions with
visuals for how to use Google
Tools
• Provide supplemental
research resources
• Modified template provided
• Modified rubric
Rewrite option
Tiered homework assignments:
• Allow extra time
• Allow choice of homework
questions

Advanced Learners

Possible Assessment Modifications /Accommodations/ Differentiation:
Special Education Students
English Language Learners (ELLs)
• Provide starting prompts
• Additional directions with
visuals for how to use Google
Tools
• Provide supplemental
research resources
• Vocab focus on rubric
• Modified template provided
• Modified rubric
• Rewrite option

Struggling Learners

Advanced Learners

Instructional Strategies (List & Describe):
Providing clear learning goals, celebrating student success, establish classroom routines, identifying critical information, preview new content, chunk content
into “digestible bites”, reflect on learning, organize students to practice and deepen knowledge, using homework, examine errors in reasoning, practice skills
and strategies, revising knowledge, provide resource and guidance, organizing/engaging students for cognitively complex tasks involving generating hypothesis
and testing
Possible Instructional Modifications /Accommodations/Differentiation:
Special Education Students
English Language Learners (ELLs)
Preferential Seating as needed
Preferential Seating as needed

Struggling Learners
Preferential Seating as needed

Advanced Learners
Tiered Assignment questions

Vocabulary:
Frayer Model Vocabulary Squares
• Reduce number of words
• Provide simplified words
• Picture provided & match
definition

Vocabulary:
Frayer Model Vocabulary Squares
• Reduce number of words
• Provide simplified words
• Picture provided & match
definition

Flexible Grouping
• When heterogeneous – this
student aids in the
development of other
learning levels
• When homogenous –
extension/higher tiered
assignments can be
completed

Graphic Organizers for note taking is
modeled for students:
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Vocabulary:
Frayer Model Vocabulary Squares
• Reduce number of words
• Provide simplified words
• Picture provided & match
definition
• Review directions
Graphic Organizers for note taking is
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Graphic Organizers for note taking is
modeled for students:

Possible Instructional Modifications /Accommodations/Differentiation:
Special Education Students
English Language Learners (ELLs)
modeled for students:
• Frequency tables &
histograms
• Frequency tables &
histograms
• Probability of discrete,
• Probability of discrete,
binomial and normal
binomial and normal
distributions
distributions
• Expected values of a discrete,
• Expected values of a discrete,
binomial & normal
binomial & normal
distribution
distribution
• Calculator procedures
• Calculator procedures
• Z scores
• Area under the normal curve
Flexible grouping:
• Station Partners
Flexible grouping:
• Station Partners
Cueing, prompting questions
• Converting discrete and
Cueing, prompting questions
binomial distributions to a
• Converting discrete and
normal distribution
binomial distributions to a
• Tiered Assignment questions
normal distribution
• Tiered Assignment questions
Teacher Notes: Power Points
provided on Google Classroom,
Review sessions provided during
SMART

Teacher Notes: Power Points
provided on Google Classroom,
Review sessions provided during
SMART

Struggling Learners
• Frequency tables &
histograms
• Probability of discrete,
binomial and normal
distributions
• Expected values of a discrete,
binomial & normal
distribution
• Calculator procedures
Flexible grouping:
• Station Partners
Cueing, prompting questions
• Converting discrete and
binomial distributions to a
normal distribution
• Tiered Assignment questions

Advanced Learners
Leveled Reading:
• Discrete, Binomial, & Normal
distributions
• Formula derivation for
binomial and normal
distributions using
combinations.
• How to use the area under
the normal curve to calculate
probability of events
Frayer Model Vocabulary Squaresadditional box

Teacher Notes: Power Points
provided on Google Classroom,
Review sessions provided during
SMART

Unit Vocabulary:
Essential: Random variable, discrete, continuous, population parameters, mean of a probability distribution, standard deviation of a probability distribution,
expected value, binomial experiment, independent trials, success/failure in a binomial experiment, probability of success/failure, binomial coefficient, binomial
probability distribution, mean for the binomial distribution, standard deviation for binomial distribution, normal distributions, normal curves, empirical rule, z
value/score, standard units, standard normal distribution, raw score, area under the standard normal curve, area under any normal curve, normal
approximation to the binomial distribution, continuity correction, population parameter, statistic, sampling distribution, population mean of the sampling
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Unit Vocabulary:
distribution, population standard deviation of the sampling distribution, standard error of the mean, central limit theorem
Non-Essential: franchise, bad check, competency, artery, bypass, personality type, extrovert, introvert, inclusive, grading scale, interval, running time, resting
heart rate, deficient, auditorium, genre, dilly dally, impulse spending,
Interdisciplinary Connections
(Applicable Standards):
Technology:
NJSLS.8.1.12.A.4: Construct a
spreadsheet workbook with multiple
worksheets, rename tabs to reflect the
data on the worksheet, and use
mathematical or logical functions,
charts and data from all worksheets to
convey the results

Integration of Technology:
S-A-M-R
A – Quizlet: students will use
quizlet to explore vocabulary
S – Google classroom: students
will use google classroom to
obtain homework assignments.
A – Graphing calculators: students
will use graphing calculators to
calculate area under the binomial
and normal distribution curves;
Career Practices:
calculate Z-scores.
CRP2: Apply appropriate academic and M – Students will simulate
technical skills.
probability distributions using
CRP7: Employ valid and reliable
Google spreadsheets to make
research strategies.
discrete, binomial, and normal
distributions, with access to a
ELA:
walk-through video that can be
NJSLSA.R7: Integrate and evaluate
shared with the class for
content presented in diverse media and commenting and feedback.
formats, including visually and
R – Students will analyze the
quantitatively, as well as in words.
normal distribution by working
collaboratively in groups to create
Career Exploration:
a tutorial using a screen cast or a
NJSLS.9.3.ST.2: Use technology to
video using the TI 84 on finding
acquire, manipulate, analyze and
area under the normal curve. The
report data.
videos will be shared in Google
classroom for class discussions.
NJSLS.9.3.ST-SM.4 : Apply critical
thinking skills to review information,
explain statistical analysis, and to
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21st Century Themes:

21st Century Skills:

_X__ Global Awareness – what
issues are currently in the news
and how do they impact our daily
life
____ Civic Literacy

Critical Thinking & Problem Solving Students will conduct a survey on a topic
of interest. For example, students will ask
no more than 30 individuals what their
favorite subject is in school. Students will
collect, analyze and summarize the results.
Students will then construct a probability
distribution using the survey results and
determine the probability of a certain
event occurring using the normal
distribution model.
Communication & Collaboration –
Students will work in small groups and
determine which group of students
sent/receives the most text messages.
Students will apply the Central Limit
Theorem to analysis and give a
presentation of their results to the class.

_X__ Financial, Economic, Business,
& Entrepreneurial Literacy – data
collection and interpretation;
determine probability of current
world issues occurring
____ Health Literacy

Interdisciplinary Connections
(Applicable Standards):
translate, interpret and summarize
research and statistical data

Integration of Technology:
S-A-M-R

21st Century Themes:

21st Century Skills:

Mathematical Practices
MP.2: Reason abstractly and
quantitatively
MP.4: Model with mathematics
MP.5: Use appropriate tools
strategically.
MP.7: Look for and make use of
structure.
Resources:
Texts/Materials: Understanding Basic Statistics, Third Edition, Brase & Brase, TI-83/84, Chromebooks, Handheld Electronic Device; Internet search to find
discrete, binomial and normal distribution examples; internet search for formula derivation of binomial and normal distribution calculations; Internet search
describing what area under the normal curve represents and use Rewordify to incorporate leveled reading; newsela.com ; Google survey;
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Unit: 6 Estimation & Hypothesis Testing – One Population

Recommended Duration: 27 days

Unit Description: The student, given data from a large sample, will find and interpret point estimates and confidence intervals for parameters. The parameters
will include proportion and mean. The student will apply and interpret the logic of a hypothesis-testing procedure. Tests will include large sample test for
proportion, mean, and small sample test for mean.
Essential Questions:

Enduring Understandings:

How confident are we that the estimate of the value of a parameter based on
sampling is correct?
How can we use hypothesis testing to conduct tests involving a single mean µ
and a single proportion p?

A primary goal of sampling is to estimate the value of a parameter based on a
statistic and confidence intervals use the sample statistic to construct an
interval of values that one can be reasonably certain contains the true
(unknown) parameter.
Hypothesis testing is the statistical process of answering questions with a
straight forward yes or no and providing an estimate of the risk in accepting
the answer.

Relevant Standards:

Learning Goals:

Learning Objectives:

NJSLS-S-IC.B.4: 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

The students will 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. (12 days)

NJSLS-S-MD.A.1: Define a random variable for a
quantity of interest by assigning a numerical
value to each event in a sample space; graph the
corresponding probability distribution using the
same graphical displays as for data distributions

The students will define a random variable for a
quantity of interest by assigning a numerical value
to each event in a sample space; graph the
corresponding probability distribution using the
same graphical displays as for data distributions.
(10 days)

Students will be able to:
• Calculate the point estimate and margin of error in
a given scenario
• Calculate the minimum
sample size requirements when estimating mean, μ
and p
• Construct and interpret confidence intervals when
the sample size, n, is less than 30, when the sample
size, n, is greater than 30, when a population is
normally distributed, and standard deviation, σ, is
unknown, and for a population proportion
• Recognize how to interpret a hypothesis tests
• Recite a null hypothesis and an alternative
hypothesis
• Identify Type I and Type II errors and interpret the
level of significance
• Formulate One-tailed and two-tailed statistical

NJSLS-S-MD.A.2: Calculate the expected value
of a random variable; interpret it as the mean of
the probability distribution
NJSLS-S-MD.A.3: Develop a probability
distribution for a random variable defined for a
sample space in which theoretical probabilities
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The students will calculate the expected value of a
random variable; interpret it as the mean of the
probability distribution. (8 days)
The students will develop a probability distribution
for a random variable defined for a sample space

Relevant Standards:

Learning Goals:

Learning Objectives:

can be calculated; find the expected value. For
example, find the theoretical probability
distribution for the number of correct answers
obtained by guessing on all five questions of a
multiple-choice test where each question has
four choices, and find the expected grade under
various grading schemes.

in which theoretical probabilities can be
calculated; find the expected value. (10 days)

•

The students will evaluate reports based on data. •
(20 days)

tests to find p-value
Construct and interpret decisions on comparing
two hypotheses based on results of a statistical test
Create, analyze and prove a claim for a hypothesis
test

NJSLS-S-IC.B.6: Evaluate reports based on data
Formative Assessments

Summative Assessments:

Performance Assessments:

Teacher Observation
Unit 6 Pre-assessment
Class Participation
Warm-ups, Homework, and Exit Slips
for Unit 6

Quiz 9.1 – 9.2
Quiz 9.3 – 9.4
Chapter 9 Test
Quiz 10.1 – 10.3
Quiz 10.4 – 10.5
Chapter 10 Test

Chapter 9 & 10 PBA – Collecting &
Interpreting Data Project
Hurricane Katrina Activity

Possible Assessment Modifications /Accommodations/ Differentiation:
Special Education Students
English Language Learners (ELLs)
Study Guide Pre-made for Unit Test
Study Guide- Pre-made for Unit Test
with visual representations and with
Scaffolding and Simplifying directions: native language if possible paired
with the English
• All directions should be
single-step
Scaffolding and Simplifying directions:
• Read orally if necessary
• All directions should be
single-step
Extended time
• Read orally if necessary
• Quiz 9.1 – 9.2 ; Quiz 9.3 – 9.4
• Directions should be
• Quiz 10.1 – 10.2; Quiz 10.3 –
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Major Activities/ Assignments
(required):
Quiz 9.1 – 9.2
Quiz 9.3 – 9.4
Chapter 9 Test
Quiz 10.1 – 10.3
Quiz 10.4 – 10.5
Chapter 10 Test
Chapter 9 & 10 PBA – Collecting &
Interpreting Data Project

Struggling Learners
Study Guide Pre-made for Unit Test

Advanced Learners
Topic List Overview for Unit Test

Scaffolding and Simplifying directions:
• All directions should be
single-step
• Read orally if necessary

Increased quantity of choices
Varied question format (Open Ended
instead of Multiple Choice)
• Quiz 9.1 – 9.2
• Quiz 10.1 – 10.2;
• Quiz 10.3 – 10.5
• Chapter 9 Test
• Chapter 10 Test

Extended time
• Quiz 9.1 – 9.2 ; Quiz 9.3 – 9.4
• Quiz 10.1 – 10.2; Quiz 10.3 –

Possible Assessment Modifications /Accommodations/ Differentiation:
Special Education Students
English Language Learners (ELLs)
10.5
numbered
• Understanding Checks
Extended time
• Chapter 9 Test
• Quiz 9.1 – 9.2 ; Quiz 9.3 – 9.4
• Chapter 10 Test
• Quiz 10.1 – 10.2; Quiz 10.3 –
10.5
Allow for retakes/redos:
•
Understanding Checks
• Understanding Checks
• Chapter 9 Test
• Quiz 9.1 – 9.2; Quiz 9.3 – 9.4
• Chapter 10 Test
• Quiz 10.1 – 10.2; Quiz 10.3 –
10.5
Allow for retakes/redos:
• Chapter 9 Test
• Understanding Checks
• Chapter 10 Test
• Quiz 9.1 – 9.2
Limited multiple choice
• Quiz 10.1 – 10.2; Quiz 10.3 –
options/shortened/highlight key
10.5
phrases:
• Chapter 9 Test
• Quiz 9.1 – 9.2; Quiz 9.3 – 9.4
• Chapter 10 Test
• Quiz 10.1 – 10.2; Quiz 10.3 –
10.5
Limited multiple choice
options/shortened/highlight key
• Chapter 9 Test
phrases:
• Chapter 10 Test
• Quiz 9.1 – 9.2
• Quiz 10.1 – 10.2; Quiz 10.3 –
Collecting & Interpreting Data – One
10.5
Population PBA
• Chapter 9 Test
• Mandatory Check-ins during
• Chapter 10 Test
SMART
• Teacher/Student Conference
Tiered homework assignments:
• Provide starting prompts
• Allow extra time
• Additional directions with
• Allow choice of homework
visuals for how to use Google
questions
Tools
• Visual representation and in
• Provide supplemental
native language where
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Struggling Learners
10.5
• Understanding Checks
• Chapter 9 Test
• Chapter 10 Test
Allow for retakes/redos:
• Understanding Checks
• Quiz 9.1 – 9.2; Quiz 9.3 – 9.4
• Quiz 10.1 – 10.2; Quiz 10.3 –
10.5
• Chapter 9 Test
• Chapter 10 Test
Limited multiple choice
options/shortened/highlight key
phrases:
• Quiz 9.1 – 9.2; Quiz 9.3 – 9.4
• Quiz 10.1 – 10.2; Quiz 10.3 –
10.5
• Chapter 9 Test
• Chapter 10 Test
Collecting & Interpreting Data – One
Population PBA
• Mandatory Check-ins during
SMART
• Teacher/Student Conference
• Provide starting prompts
• Additional directions with
visuals for how to use Google
Tools
• Provide supplemental

Advanced Learners
Optional individual procedure/data
collection for Collecting &
Interpreting Data – One Population
PBA:
• Peer Review of larger data
pool and written analysis of
population data
Tiered homework assignments:
• Allow choice of homework
questions

Possible Assessment Modifications /Accommodations/ Differentiation:
Special Education Students
English Language Learners (ELLs)
research resources
appropriate
• Modified template provided
• Modified rubric
Collecting & Interpreting Data – One
• Rewrite option
Population PBA
PBA
Tiered homework assignments:
• Mandatory Check-ins during
• Allow extra time
SMART
• Allow choice of homework
•
Teacher/Student Conference
questions
• Provide starting prompts
• Additional directions with
visuals for how to use Google
Tools
• Provide supplemental
research resources
• Vocab focus on rubric
• Modified template provided
• Modified rubric
• Rewrite option

Struggling Learners
research resources
• Modified template provided
• Modified rubric
• Rewrite option

Advanced Learners

Tiered homework assignments:
• Allow extra time
• Allow choice of homework
questions

Instructional Strategies (List & Describe):
Providing clear learning goals, celebrating student success, establish classroom routines, identifying critical information, preview new content, chunk content
into “digestible bites”, reflect on learning, organize students to practice and deepen knowledge, using homework, examine errors in reasoning, practice skills
and strategies, revising knowledge, provide resource and guidance, organizing/engaging students for cognitively complex tasks involving generating hypothesis
and testing
Possible Instructional Modifications /Accommodations/Differentiation:
Special Education Students
English Language Learners (ELLs)
Preferential Seating as needed
Preferential Seating as needed
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Struggling Learners
Preferential Seating as needed

Advanced Learners
Tiered Assignment questions

Possible Instructional Modifications /Accommodations/Differentiation:
Special Education Students
English Language Learners (ELLs)
Vocabulary:
Vocabulary:
Frayer Model Vocabulary Squares
Frayer Model Vocabulary Squares
• Reduce number of words
• Reduce number of words
• Provide simplified words
• Provide simplified words
• Picture provided & match
• Picture provided & match
definition
definition
• Review directions
Graphic Organizers for note taking is
modeled for students:
Graphic Organizers for note taking is
• Sample parameters vs
modeled for students:
population parameters.
• Sample parameters vs
population parameters.
• Using z scores to calculate
critical values.
• Using z scores to calculate
critical values.
• Using critical values to
estimate a population
• Using critical values to
estimate a population
• Using critical values to test a
hypothesis.
• Using critical values to test a
hypothesis.
Flexible grouping:
Flexible grouping:
• Station Partners
• Station Partners
Cueing, prompting questions
Cueing, prompting questions
• Differences between
estimation and hypothesis
• Differences between
testing.
estimation and hypothesis
testing.
• Tiered Assignment questions
• Tiered Assignment questions
Teacher Notes: Power Points
provided on Google Classroom,
Review sessions provided during
SMART
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Struggling Learners
Vocabulary:
Frayer Model Vocabulary Squares
• Reduce number of words
• Provide simplified words
• Picture provided & match
definition
Graphic Organizers for note taking is
modeled for students:
• Sample parameters vs
population parameters.
• Using z scores to calculate
critical values.
• Using critical values to
estimate a population
• Using critical values to test a
hypothesis.
Flexible grouping:
• Station Partners
Cueing, prompting questions
• Differences between
estimation and hypothesis
testing.
• Tiered Assignment questions
Teacher Notes: Power Points
provided on Google Classroom,
Review sessions provided during
SMART

Advanced Learners
Flexible Grouping
• When heterogeneous – this
student aids in the
development of other
learning levels
• When homogenous –
extension/higher tiered
assignments can be
completed
Leveled Reading:
• Calculating an interval
estimate.
• Procedures for hypothesis
testing
• Comparing an interval
estimate to the results of a
hypothesis test.
Frayer Model Vocabulary Squaresadditional box

Unit Vocabulary:
Essential: Large samples, point estimate for the population mean, confidence level, critical values, error of estimate, margin of error, confidence interval, small
samples, point estimate for a population proportion, sample size, hypothesis testing, null/alternate hypothesis, type I/II error, level of significance, critical
region, one/two tailed tests, sample test statistic, critical value, statistical significance, p-value
Non-Essential: best seller list, accumulated, eligible, metropolitan, registered voter, postmaster, insufficient, catch-and-release tagging, harvest, left-tail, righttail, leased, consumer group, fuel injection system
Interdisciplinary Connections
(Applicable Standards):
Technology:
NJSLS.8.2.12.C.2: Analyze a product
and how it has changed or might
change over time to meet human
needs and wants
Career Practices:
CRP2: Apply appropriate academic and
technical skills.
CRP5: Consider the environmental,
social and economic impacts of
decisions.
ELA:
NJSLSA.R1: Read closely to determine
what the text says explicitly and to
make logical inferences and relevant
connections from it; cite specific
textual evidence when writing or
speaking to support conclusions drawn
from the text.
NJSLSA.W1: Write arguments to
support claims in an analysis of
substantive topics or texts, using valid
reasoning and relevant and sufficient
evidence.
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Integration of Technology:
S-A-M-R
A – Quizlet: students will use
quizlet to explore vocabulary
S – Google classroom: students
will use google classroom to
obtain homework assignments.
A – Graphing calculators: students
will use graphing calculators to
calculate confidence intervals and
verify hypothesis tests.
R – Students will use Google docs
to create surveys, collect and
analyze data, and share results in
Google Classroom.
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21st Century Themes:

21st Century Skills:

X__ Global Awareness – what
issues are currently in the news
and how do they impact our daily
life
____ Civic Literacy

Critical Thinking & Problem Solving Students will investigate a population and
determine in any change has occurred in
the population by conducting a hypothesis
test or constructing a confidence interval.
For example, students will investigate if a
change has occurred in global
temperatures.

_X__ Financial, Economic, Business,
& Entrepreneurial Literacy – data
collection and interpretation;
estimating population parameters
based on research.
____ Health Literacy

Interdisciplinary Connections
(Applicable Standards):
Career Exploration:
NJSLS.9.3.ST-SM.4: Apply critical
thinking skills to review information,
explain statistical analysis, and to
translate, interpret and summarize
research and statistical data

Integration of Technology:
S-A-M-R

21st Century Themes:

21st Century Skills:

Science:
NJSLS.K-ESS2-1: Use and share
observation of local weather conditions
to describe patterns over time.
Mathematical Practices
MP.2: Reason abstractly and
quantitatively
MP.3: Construct viable arguments and
critique the reasoning of others.
MP.4: Model with mathematics.
MP.5: Use appropriate tools
strategically.
MP.8: Look for and express regularity
in repeated reasoning
Resources:
Texts/Materials: Understanding Basic Statistics, Third Edition, Brase & Brase, TI-83/84 Graphing Calculator, Chromebooks, Handheld Electronic Device; Internet
search for interval estimates and hypothesis tests and use Rewordify to incorporate leveled reading; newsela.com ; Internet search for data on subject of choice
PBA.
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Unit: 7 Estimation & Hypothesis Testing – Two Populations

Recommended Duration: 23 days

Unit Description: The student, given data from a large sample, will find and interpret point estimates and confidence intervals for parameters. The parameters
will include difference between two proportions, and difference between two small & large means (independent and paired). The student will apply and
interpret the logic of a hypothesis-testing procedure.
Essential Questions:

Enduring Understandings:

How confident are we that the estimate of the value of a parameter
based on sampling is correct?
How can we use hypothesis testing to conduct tests involving two means
µ1 and µ2 and two proportions p1 and p2?

Confidence intervals use the sample statistic to from two different populations to
construct an interval of values that will determine if a difference exists between the
two populations.
Hypothesis testing is the statistical process of answering questions with a straight
forward yes or no and providing an estimate of the risk in accepting the answer.

Relevant Standards:

Learning Goals:

Learning Objectives:

NJSLS-S-IC.B.4: 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

The students will 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. (5 days)

NJSLS-S-MD.A.1: Define a random variable for a
quantity of interest by assigning a numerical
value to each event in a sample space; graph the
corresponding probability distribution using the
same graphical displays as for data distributions

The students will define a random variable for a
quantity of interest by assigning a numerical value
to each event in a sample space; graph the
corresponding probability distribution using the
same graphical displays as for data distributions.
(7 days)

Students will be able to:
• Calculate the point estimate and margin of error in
a given scenario
• Construct and interpret confidence intervals when
the sample size, n, is less than 30, when the sample
size, n, is greater than 30, when a population is
normally distributed, and standard deviation, σ, is
unknown, and for a population proportion
• Recognize how to interpret a hypothesis tests
• Recite a null hypothesis and an alternative
hypothesis
• Identify Type I and Type II errors and interpret the
level of significance
• Formulate One-tailed and two-tailed statistical
tests to find p-value
• Construct and interpret decisions on comparing
two hypotheses based on results of a statistical test
• Create, analyze and prove a claim for a hypothesis
test

NJSLS-S-MD.A.2: Calculate the expected value
of a random variable; interpret it as the mean of
the probability distribution
NJSLS-S-MD.A.3: Develop a probability
distribution for a random variable defined for a
sample space in which theoretical probabilities
can be calculated; find the expected value. For
example, find the theoretical probability
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The students will calculate the expected value of a
random variable; interpret it as the mean of the
probability distribution. (8 days)
The students will develop a probability distribution
for a random variable defined for a sample space
in which theoretical probabilities can be
calculated; find the expected value. (6 days)

Relevant Standards:

Learning Goals:

distribution for the number of correct answers
obtained by guessing on all five questions of a
multiple-choice test where each question has
four choices, and find the expected grade under
various grading schemes.

Learning Objectives:

The students will evaluate reports based on data.
(15 days)

NJSLS-S-IC.B.6: Evaluate reports based on data.
Formative Assessments

Summative Assessments:

Performance Assessments:

Teacher Observation
Unit 7 Pre-assessment
Class Participation
Warm-ups, Homework, and Exit Slips
for Unit 7

Quiz 11.1 – 11.2
Quiz 11.3 – 11.4
Chapter 11 Test

Chapter 11 PBA – Hypothesis Testing
and Estimation of Two Different
Populations
Social Media Salaries

Possible Assessment Modifications /Accommodations/ Differentiation:
Special Education Students
English Language Learners (ELLs)
Study Guide Pre-made for Unit Test
Study Guide- Pre-made for Unit Test
with visual representations and with
Scaffolding and Simplifying directions: native language if possible paired
with the English
• All directions should be
single-step
Scaffolding and Simplifying directions:
• Read orally if necessary
• All directions should be
single-step
Extended time
• Read orally if necessary
• Quiz 11.1 – 11.2 ; Quiz 11.3 –
11.4
• Directions should be
numbered
• Quiz 12.1
• Understanding Checks
Extended time
• Chapter 11 Test
• Quiz 11.1 – 11.2 ; Quiz 11.3 –
11.4
Allow for retakes/redos:
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Major Activities/ Assignments
(required):
Quiz 11.1 – 11.2
Quiz 11.3 – 11.4
Chapter 11 Test
Chapter 11 PBA – Hypothesis Testing and
Estimation of Two Different Populations

Struggling Learners
Study Guide Pre-made for Unit Test

Advanced Learners
Topic List Overview for Unit Test

Scaffolding and Simplifying directions:
• All directions should be
single-step
• Read orally if necessary

Increased quantity of choices
Varied question format (Open Ended
instead of Multiple Choice)
• Quiz 11.1 – 11.2
• Quiz 12.1
• Chapter 11 Test

Extended time
• Quiz 11.1 – 11.2 ; Quiz 11.3 –
11.4
• Quiz 12.1
• Understanding Checks
• Chapter 11 Test
Allow for retakes/redos:

Optional individual procedure/data
collection for Collecting &
Interpreting Data – Two Populations
PBA:
• Peer Review of larger data
pool and written analysis of

Possible Assessment Modifications /Accommodations/ Differentiation:
Special Education Students
English Language Learners (ELLs)
• Understanding Checks
• Quiz 102.1
• Quiz 11.1 – 11.2; Quiz 11.3 –
• Understanding Checks
11.4
• Chapter 11 Test
• Quiz 12.1
Allow for retakes/redos:
• Chapter 11 Test
• Understanding Checks
Limited multiple choice
• Quiz 11.1 – 11.2
options/shortened/highlight key
• Quiz 12.1
phrases:
• Chapter 11 Test
• Quiz 11.1 – 11.2; Quiz 11.3 –
11.4
Limited multiple choice
• Quiz 12.1
options/shortened/highlight key
• Chapter 11 Test
phrases:
• Quiz 11.1 – 11.2
Collecting & Interpreting Data – Two
• Quiz 12.1
Populations PBA
• Chapter 11 Test
• Mandatory Check-ins during
SMART
Tiered homework assignments:
• Teacher/Student Conference
• Allow extra time
• Provide starting prompts
• Allow choice of homework
• Additional directions with
questions
visuals for how to use Google
• Visual representation and in
Tools
native language where
• Provide supplemental
appropriate
research resources
• Modified template provided
Collecting & Interpreting Data – Two
• Modified rubric
Populations PBA
• Rewrite option
PBA
• Mandatory Check-ins during
Tiered homework assignments:
SMART
• Allow extra time
• Teacher/Student Conference
• Allow choice of homework
• Provide starting prompts
questions
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Struggling Learners
• Understanding Checks
• Quiz 11.1 – 11.2; Quiz 11.3 –
11.4
• Quiz 12.1
• Chapter 11 Test
Limited multiple choice
options/shortened/highlight key
phrases:
• Quiz 11.1 – 11.2; Quiz 11.3 –
11.4
• Quiz 12.1
• Chapter 11 Test
Collecting & Interpreting Data – Two
Populations PBA
• Mandatory Check-ins during
SMART
• Teacher/Student Conference
• Provide starting prompts
• Additional directions with
visuals for how to use Google
Tools
• Provide supplemental
research resources
• Modified template provided
• Modified rubric
• Rewrite option
Tiered homework assignments:
• Allow extra time
• Allow choice of homework

Advanced Learners
population data
Tiered homework assignments:
• Allow choice of homework
questions

Possible Assessment Modifications /Accommodations/ Differentiation:
Special Education Students
English Language Learners (ELLs)
• Additional directions with
visuals for how to use Google
Tools
• Provide supplemental
research resources
• Vocab focus on rubric
• Modified template provided
• Modified rubric
• Rewrite option

Struggling Learners
questions

Advanced Learners

Instructional Strategies (List & Describe):
Providing clear learning goals, celebrating student success, establish classroom routines, identifying critical information, preview new content, chunk content
into “digestible bites”, reflect on learning, organize students to practice and deepen knowledge, using homework, examine errors in reasoning, practice skills
and strategies, revising knowledge, provide resource and guidance, organizing/engaging students for cognitively complex tasks involving generating hypothesis
and testing
Possible Instructional Modifications /Accommodations/Differentiation:
Special Education Students
English Language Learners (ELLs)
Preferential Seating as needed
Preferential Seating as needed

Struggling Learners
Preferential Seating as needed

Advanced Learners
Tiered Assignment questions

Vocabulary:
Frayer Model Vocabulary Squares
• Reduce number of words
• Provide simplified words
• Picture provided & match
definition

Vocabulary:
Frayer Model Vocabulary Squares
• Reduce number of words
• Provide simplified words
• Picture provided & match
definition

Flexible Grouping
• When heterogeneous – this
student aids in the
development of other
learning levels
• When homogenous –
extension/higher tiered
assignments can be
completed

Graphic Organizers for note taking is
modeled for students:
• Sample parameters vs
population parameters.
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Vocabulary:
Frayer Model Vocabulary Squares
• Reduce number of words
• Provide simplified words
• Picture provided & match
definition
• Review directions
Graphic Organizers for note taking is
modeled for students:
• Sample parameters vs
population parameters.
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Graphic Organizers for note taking is
modeled for students:
• Sample parameters vs
population parameters.

Leveled Reading:

Possible Instructional Modifications /Accommodations/Differentiation:
Special Education Students
English Language Learners (ELLs)
• Using z scores to calculate
• Using z scores to calculate
critical values.
critical values.
• Using critical values to
• Using critical values to
estimate a difference
estimate a difference
between two populations
between two populations
• Using critical values to test a
• Using critical values to test a
hypothesis on two different
hypothesis on two different
populations.
populations.

Struggling Learners
• Using z scores to calculate
critical values.
• Using critical values to
estimate a difference
between two populations
• Using critical values to test a
hypothesis on two different
populations.

Flexible grouping:
• Station Partners

Flexible grouping:
• Station Partners

Flexible grouping:
• Station Partners

Cueing, prompting questions
• Differences between
estimation and hypothesis
testing.
• Tiered Assignment questions

Cueing, prompting questions
• Differences between
estimation and hypothesis
testing.
• Tiered Assignment questions

Cueing, prompting questions
• Differences between
estimation and hypothesis
testing.
• Tiered Assignment questions

Teacher Notes: Power Points
provided on Google Classroom,
Review sessions provided during
SMART

Teacher Notes: Power Points
provided on Google Classroom,
Review sessions provided during
SMART

Teacher Notes: Power Points
provided on Google Classroom,
Review sessions provided during
SMART

Advanced Learners
• Calculating an interval
estimate for two different
populations
• Procedures for hypothesis
testing for two different
populations
• Comparing an interval
estimate to the results of a
hypothesis test for two
different populations
Frayer Model Vocabulary Squaresadditional box

Unit Vocabulary:
Essential: Dependent samples, data pairs, difference of means from data pairs, independent samples, pooled variance, pooled estimate of proportions
Non-Essential: abstract, bushel, elevation, constitute, assembly line, agility, brochure, sociologist, sales pitch, investment portfolio, annual percent growth
Interdisciplinary Connections
(Applicable Standards):
Technology:
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Integration of Technology:
21st Century Themes:
S-A-M-R
A – Quizlet: students will use X__ Global Awareness – what
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21st Century Skills:
Critical Thinking & Problem Solving -

Interdisciplinary Connections
(Applicable Standards):
NJSLS.8.2.12.C.2: Analyze a product and
how it has changed or might change
over time to meet human needs and
wants
Career Practices:
CRP2: Apply appropriate academic and
technical skills.
CRP5: Consider the environmental,
social and economic impacts of
decisions.
ELA:
NJSLSA.W1: Write arguments to
support claims in an analysis of
substantive topics or texts, using valid
reasoning and relevant and sufficient
evidence.

Integration of Technology:
S-A-M-R
quizlet to explore vocabulary
S – Google classroom: students
will use google classroom to
obtain homework assignments.
A – Graphing calculators: students
will use graphing calculators to
calculate confidence intervals and
verify hypothesis tests.
R – Students will use Google docs
to create surveys, collect and
analyze data, and share results in
Google Classroom.

Career Exploration:
NJSLS.9.3.12.BM.1: Utilize
mathematical concepts, skills and
problem solving to obtain necessary
information for decision‐making in
business.
NJSLS.9.3.12.BM‐ADM.2 : Access,
evaluate and disseminate information
for business decision making.
Mathematical Practices
MP.2: Reason abstractly and
quantitatively.
MP.3: Construct viable arguments and
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21st Century Themes:

21st Century Skills:

issues are currently in the news
and how do they impact our daily
life
____ Civic Literacy

Students will investigate two different
populations and determine in any
difference exists between the two
different populations by conducting a
hypothesis test or constructing a
confidence interval. For example,
students will investigate if there is a
difference between males and females
concerning SAT scores. Students will
collect, analyze, and summarize data and
present their findings to class.

_X__ Financial, Economic, Business,
& Entrepreneurial Literacy – data
collection and interpretation;
estimating population parameters
based on research.
____ Health Literacy

Interdisciplinary Connections
(Applicable Standards):
critique the reasoning of others.
MP.4: Model with mathematics.
MP.5: Use appropriate tools
strategically.
MP.7: Look for and make use of
structure

Integration of Technology:
S-A-M-R

21st Century Themes:

21st Century Skills:

Resources:
Texts/Materials: Understanding Basic Statistics, Third Edition, Brase & Brase, TI-83/84, Chromebooks, Handheld Electronic Device; Internet search for interval
estimates and hypothesis tests; Internet search for data on subject of choice PBA.
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