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About AP

College Board's Advanced Placement® Program (AP®)
enables willing and academically prepared students

to pursue college-level studies—with the opportunity
to earn college credit, advanced placement, or
both—while still in high school. Through AP courses

in 38 subjects, each culminating in a challenging

exam, students learn to think critically, construct solid
arguments, and see many sides of an issue—skills

that prepare them for college and beyond. Taking

AP courses demonstrates to college admission officers
that students have sought the most challenging
curriculum available to them, and research indicates
that students who score a 3 or higher on an AP Exam
typically experience greater academic success in
college and are more likely to earn a college degree
than non-AP students. Each AP teacher's syllabus

is evaluated and approved by faculty from some of

the nation's leading colleges and universities, and

AP Exams are developed and scored by college faculty
and experienced AP teachers. Most four-year colleges
and universities in the United States grant credit,
advanced placement, or both on the basis of successful
AP Exam scores; more than 3,300 institutions worldwide
annually receive AP scores.

AP Course Development

In an ongoing effort to maintain alignment with best
practices in college-level learning, AP courses and
exams emphasize challenging, research-based
curricula aligned with higher education expectations.

Individual teachers are responsible for designing their
own curriculum for AP courses, selecting appropriate
college-level readings, assignments, and resources.
This course and exam description presents the content
and skills that are the focus of the corresponding
college course and that appear on the AP Exam. It also
organizes the content and skills into a series of units
that represent a sequence found in widely adopted
college textbooks and that many AP teachers have
told us they follow in order to focus their instruction.
The intention of this publication is to respect teachers’
time and expertise by providing a roadmap that they
can modify and adapt to their local priorities and
preferences. Moreover, by organizing the AP course
content and skills into units, the AP Program is able

AP Statistics Course and Exam Description

to provide teachers and students with free formative
assessments—Personal Progress Checks—that
teachers can assign throughout the year to measure
student progress as they acquire content knowledge
and develop skills.

Enrolling Students:
Equity and Access

College Board strongly encourages educators to

make equitable access a guiding principle for their

AP programs by giving all willing and academically
prepared students the opportunity to participate

in AP. We encourage the elimination of barriers

that restrict access to AP for students from ethnic,
racial, and socioeconomic groups that have been
traditionally underserved. College Board also believes
that all students should have access to academically
challenging coursework before they enrollin AP classes,
which can prepare them for AP success. It is only
through a commitment to equitable preparation and
access that true equity and excellence can be achieved.

Offering AP Courses:
The AP Course Audit

The AP Program unequivocally supports the principle
that each school implements its own curriculum that will
enable students to develop the content understandings
and skills described in the course framework.

While the unit sequence represented in this publication
is optional, the AP Program does have a short list of
curricular and resource requirements that must be
fulfilled before a school can label a course "Advanced
Placement” or “"AP.” Schools wishing to offer AP courses
must participate in the AP Course Audit, a process
through which AP teachers' course materials are
reviewed by college faculty. The AP Course Audit

was created to provide teachers and administrators
with clear guidelines on curricular and resource
requirements for AP courses and to help colleges and
universities validate courses marked “AP" on students’
transcripts. This process ensures that AP teachers’
courses meet or exceed the curricular and resource
expectations that college and secondary school faculty
have established for college-level courses.

Vi1 o1
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The AP Course Audit form is submitted by the

AP teacher and the school principal (or designated
administrator) to confirm awareness and understanding
of the curricular and resource requirements. A syllabus
or course outline, detailing how course requirements
are met, is submitted by the AP teacher for review by
college faculty.

Please visit collegeboard.org/apcourseaudit for more
information to support the preparation and submission
of materials for the AP Course Audit.

How the AP Program
Is Developed

The scope of content for an AP course and exam is
derived from an analysis of hundreds of syllabi and
course offerings of colleges and universities. Using
this research and data, a committee of college faculty
and expert AP teachers work within the scope of

the corresponding college course to articulate what
students should know and be able to do upon the
completion of the AP course. The resulting course
framework is the heart of this course and exam
description and serves as a blueprint of the content and
skills that can appear on an AP Exam.

The AP Test Development Committees are responsible
for developing each AP Exam, ensuring the exam
questions are aligned to the course framework. The

AP Exam development process is a multiyear endeavor;
all AP Exams undergo extensive review, revision,
piloting, and analysis to ensure that questions are
accurate, fair, and valid, and that there is an appropriate
spread of difficulty across the questions.

Committee members are selected to represent a variety
of perspectives and institutions (public and private,
small and large schools and colleges), and a range of
gender, racial/ethnic, and regional groups. A list of each
subject’s current AP Test Development Committee
members is available on apcentral.collegeboard.org.

Throughout AP course and exam development,

College Board gathers feedback from various
stakeholders in both secondary schools and higher
education institutions. This feedback is carefully
considered to ensure that AP courses and exams are
able to provide students with a college-level learning
experience and the opportunity to demonstrate their
qualifications for advanced placement or college credit.

How AP Exams Are Scored

The exam scoring process, like the course and exam
development process, relies on the expertise of both
AP teachers and college faculty. While multiple-choice
questions are scored by machine, the free-response

AP Statistics Course and Exam Description

questions and through-course performance
assessments, as applicable, are scored by thousands
of college faculty and expert AP teachers. Most are
scored at the annual AP Reading, while a small portion
is scored online. All AP Readers are thoroughly trained,
and their work is monitored throughout the Reading
for fairness and consistency. In each subject, a highly
respected college faculty member serves as Chief
Faculty Consultant and, with the help of AP Readers

in leadership positions, maintains the accuracy of

the scoring standards. Scores on the free-response
questions and performance assessments are weighted
and combined with the results of the computer-scored
multiple-choice questions, and this raw score is
converted into a composite AP score on a 1-5 scale.

AP Exams are not norm-referenced or graded on a curve.
Instead, they are criterion-referenced, which means that
every student who meets the criteria for an AP score of
2, 3,4, or 5 will receive that score, no matter how many
students that is. The criteria for the number of points
students must earn on the AP Exam to receive scores

of 3, 4, or 5—the scores that research consistently
validates for credit and placement purposes—include:

= The number of points successful college students
earn when their professors administer AP Exam
questions to them.

= The number of points researchers have found
to be predictive that an AP student will succeed
when placed into a subsequent higher-level
college course.

= Achievement-level descriptions formulated by
college faculty who review each AP Exam question.

Using and Interpreting AP Scores

The extensive work done by college faculty and

AP teachers in the development of the course and
exam and throughout the scoring process ensures

that AP Exam scores accurately represent students’
achievement in the equivalent college course. Frequent
and regular research studies establish the validity of
AP scores as follows:

Credit College Grade
AP Score Recommendation Equivalent
5 Extremely well qualified A
4 Well qualified A-, B+, B
3 Qualified B-, C+.C
2 Possibly qualified n/a
1 No recommendation n/a
Vi1 o| 2
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While colleges and universities are responsible for
setting their own credit and placement policies, most
private colleges and universities award credit and/

or advanced placement for AP scores of 3 or higher.
Additionally, most states in the U.S. have adopted
statewide credit policies that ensure college credit for
scores of 3 or higher at public colleges and universities.
To confirm a specific college's AP credit/placement
policy, a search engine is available at apstudent
.collegeboard.org/creditandplacement/search
-credit-policies.

BECOMING AN AP READER

Each June, thousands of AP teachers and college
faculty members from around the world gather for
seven days in multiple locations to evaluate and

score the free-response sections of the AP Exams.
Ninety-eight percent of surveyed educators who took
partin the AP Reading say it was a positive experience.

There are many reasons to consider becoming an
AP Reader, including opportunities to:

= Bring positive changes to the classroom:
Surveys show that the vast majority of returning
AP Readers—both high school and college

AP Statistics Course and Exam Description

educators—make improvements to the way they
teach or score because of their experience at the
AP Reading.

= Gain in-depth understanding of AP Exam and
AP scoring standards: AP Readers gain exposure
to the quality and depth of the responses from the
entire pool of AP Exam takers, and thus are better

able to assess their students’ work in the classroom.

= Receive compensation: AP Readers are
compensated for their work during the Reading.
Expenses, lodging, and meals are covered for
Readers who travel.

= Score from home: AP Readers have online
distributed scoring opportunities for certain
subjects. Check collegeboard.org/apreading
for details.

= Earn Continuing Education Units (CEUs):
AP Readers earn professional development hours
and CEUs that can be applied to PD requirements
by states, districts, and schools.

How to Apply
Visit collegeboard.org/apreading for eligibility
requirements and to start the application process.

AR

3

Return to Table of Contents
© 2020 College Board


https://apstudent.collegeboard.org/creditandplacement/search-credit-policies
https://apstudent.collegeboard.org/creditandplacement/search-credit-policies
https://apstudent.collegeboard.org/creditandplacement/search-credit-policies
https://apcentral.collegeboard.org/professional-development/become-an-ap-reader
https://apcentral.collegeboard.org/professional-development/become-an-ap-reader

AP Resources
and Supports

By completing a simple activation process at the start of the school year, teachers and
students receive access to a robust set of classroom resources.

AP Classroom

AP Classroom is a dedicated online platform designed to support teachers and students
throughout their AP experience. The platform provides a variety of powerful resources and
tools to provide yearlong support to teachers and enable students to receive meaningful
feedback on their progress.

UNIT GUIDES

A Appearing in this publication and on AP Classroom, these planning guides outline all required
course content and skills, organized into commonly taught units. Each unit guide suggests a
sequence and pacing of content, scaffolds skill instruction across units, organizes content
into topics, and provides tips on taking the AP Exam.

PERSONAL PROGRESS CHECKS
Formative AP questions for every unit provide feedback to students on the areas where they
v need to focus. Available online, Personal Progress Checks measure knowledge and skills
through multiple-choice questions with rationales to explain correct and incorrect answers,
and free-response questions with scoring information. Because the Personal Progress
Checks are formative, the results of these assessments cannot be used to evaluate teacher
effectiveness or assign letter grades to students, and any such misuses are grounds for losing
school authorization to offer AP courses.*

PROGRESS DASHBOARD

This dashboard allows teachers to review class and individual student progress throughout
the year. Teachers can view class trends and see where students struggle with content and
skills that will be assessed on the AP Exam. Students can view their own progress over time to
improve their performance before the AP Exam.

R

AP QUESTION BANK

? This online library of real AP Exam questions provides teachers with secure questions to use
in their classrooms. Teachers can find questions indexed by course topics and skills, create
customized tests, and assign them online or on paper. These tests enable students to practice
and get feedback on each question.

*To report misuses, please call, 877-274-6474 (International: +1-212-632-1781).

AP Statistics Course and Exam Description V1 | 4
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Digital Activation

In order to teach an AP class and make sure students are registered to take the AP Exam,
teachers must first complete the digital activation process. Digital activation gives students
and teachers access to resources and gathers students’ exam registration information online,
eliminating most of the answer sheet bubbling that has added to testing time and fatigue.

AP teachers and students begin by signing in to My AP and completing a simple activation
process at the start of the school year, which provides access to all AP resources, including
AP Classroom.

To complete digital activation:

Teachers and students sign in to or create their College Board accounts.

Teachers confirm that they have added the course they teach to their AP Course Audit
account and have had it approved by their school's administrator.

Teachers or AP Coordinators, depending on who the school has decided is responsible,
set up class sections so students can access AP resources and have exams ordered on
their behalf.

Students join class sections with a join code provided by their teacher or AP Coordinator.

Students will be asked for additional registration information upon joining their first class
section, which eliminates the need for extensive answer sheet bubbling on exam day.

While the digital activation process takes a short time for teachers, students, and
AP Coordinators to complete, overall it helps save time and provides the following
additional benefits:

Access to AP resources and supports: Teachers have access to resources specifically
designed to support instruction and provide feedback to students throughout the school
year as soon as activation is complete.

Streamlined exam ordering: AP Coordinators can create exam orders from the same
online class rosters that enable students to access resources. The coordinator reviews,
updates, and submits this information as the school's exam order in the fall.

Student registration labels: For each student included in an exam order, schools will

receive a set of personalized AP ID registration labels, which replaces the AP student pack.

The AP ID connects a student’'s exam materials with the registration information they
provided during digital activation, eliminating the need for pre-administration sessions and
reducing time spent bubbling on exam day.

Targeted Instructional Planning Reports: AP teachers will get Instructional Planning

Reports (IPRs) that include data on each of their class sections automatically rather than
relying on special codes optionally bubbled in on exam day.

AP Statistics Course and Exam Description
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Instructional
Model

Integrating AP resources throughout the course can help students develop skills and
conceptual understandings. The instructional model outlined below shows possible ways to
incorporate AP resources into the classroom.

Plan

Teachers may consider the following approaches as they plan their instruction before
teaching each unit.

= Review the overview at the start of each unit guide to identify essential questions,
conceptual understandings, and skills for each unit.

= Use the Unit at a Glance table to identify related topics that build toward a common
understanding, and then plan appropriate pacing for students.

= |dentify useful strategies in the Instructional Approaches section to help teach the
concepts and skills.

Teach

o When teaching, supporting resources could be used to build students’ conceptual
understanding and their mastery of skills.
= Use the topic pages in the unit guides to identify the required content.
= |ntegrate the content with a skill, considering any appropriate scaffolding.
= Employ any of the instructional strategies previously identified.

= Use the available resources on the topic pages to bring a variety of assets into the
classroom.

Assess

Teachers can measure student understanding of the content and skills covered in the unit and
provide actionable feedback to students.

<KL

= Atthe end of each unit, use AP Classroom to assign students the online Personal
Progress Checks, as homework or as an in-class task.

= Provide question-level feedback to students through answer rationales; provide unit- and
skill-level feedback using the progress dashboard.

= Create additional practice opportunities using the AP Question Bank and assign them
through AP Classroom.

AP Statistics Course and Exam Description V1 | 6
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About the
AP Statistics Course

The AP Statistics course introduces students to the major concepts and tools for collecting,
analyzing, and drawing conclusions from data. There are four themes evident in the

content, skills, and assessment in the AP Statistics course: exploring data, sampling and
experimentation, probability and simulation, and statistical inference. Students use technology,
investigations, problem solving, and writing as they build conceptual understanding.

College Course Equivalent

The AP Statistics course is equivalent to a one-semester, introductory, non-calculus-based
college course in statistics.

Prerequisites

The AP Statistics course is an excellent option for any secondary school student who has
successfully completed a second-year course in algebra and who possesses sufficient
mathematical maturity and quantitative reasoning ability. Because second-year algebra is the
prerequisite course, AP Statistics is usually taken in either the junior or senior year. Decisions
about whether to take AP Statistics and when to take it depend on a student's plans:

= Students planning to take a science course in their senior year will benefit greatly from
taking AP Statistics in their junior year.

= For students who would otherwise take no mathematics in their senior year, AP Statistics
allows them to continue to develop their quantitative skills.

= Students who wish to leave open the option of taking calculus in college should include
precalculus in their high school program and perhaps take AP Statistics concurrently
with precalculus.

= Students with the appropriate mathematical background are encouraged to take both
AP Statistics and AP Calculus in high school.

AP Statistics Course and Exam Description V1 | 7
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Introduction

The AP Statistics course outlined in this framework
reflects a commitment to what college faculty value
and mirrors the core curricula found in corresponding
college courses. This framework defines content
students must know and skills students must master in
order to learn and retain an understanding of statistics
they can apply in academic and everyday endeavors.
Teachers may adjust the framework to meet state and
local requirements.

The framework is organized in a logical sequence, based on teacher input and
commonly used textbooks. These sequences represent one reasonable learning
pathway for the course, among many. Teachers may adjust the suggested
sequencing of units or topics, although they will want to carefully consider how

to account for such changes as they access course resources for planning,
instruction, and assessment.

Balancing guidance and flexibility, this approach helps to prepare students for
college credit and placement.

AP Statistics Course and Exam Description Course Framework V.1 | 11
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Course Framework
Components

Overview

This course framework provides a clear and detailed description of the course
requirements necessary for student success.

The course framework includes
two essential components:

€) COURSE SKILLS

The course skills are central to the study and practice of statistics.
Students should develop and apply the described skills on a regular basis
over the span of the course.

€ COURSE CONTENT

The course content is organized into commonly taught units of study that
provide a suggested sequence for the course. These units comprise the
content and conceptual understandings that colleges and universities
typically expect students to master to qualify for college credit and/or
placement. This content is grounded in big ideas, which are cross-cutting
concepts that build conceptual understanding and spiral throughout

the course.

AP Statistics Course and Exam Description
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AP Statistics Course and Exam Description

AP STATISTICS

Course
Skills

The AP Statistics course skills describe what a student should be able to do while
exploring course concepts. The table that follows presents these skills, which
students should develop during the AP Statistics course. These skills form the
basis of the tasks on the AP Exam.

The unit guides later in this publication embed and spiral these skills throughout
the course, providing teachers with one way to integrate them in the course
content with sufficient repetition to prepare students to transfer those skills when
taking the AP Exam. Because the course skills are aligned to specific learning
objectives, AP Exam questions will also reflect this pairing.

More detailed information about teaching the course skills can be found in the
Instructional Approaches section of this publication.

Course Framework V.1 | 15
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AP STATISTICS

&

Skill Category 1

Selecting Statistical
Methods K1

Select methods for collecting and/or
analyzing data for statistical inference.

= SKILLS

Course Skills

Skill Category 2

Data Analysis

Describe patterns, trends, associations,
and relationships in data.

Skill Category 3

Using Probability and
Simulation E1
Explore random phenomena.

Skill Category 4

Statistical
Argumentation ra

Develop an explanation or justify a
conclusion using evidence from data,
definitions, or statistical inference.

EE3 Identify the question to
be answered or problem to
be solved (not assessed).

EE Identify key and relevant
information to answer a
question or solve a problem.

EE3 Describe an appropriate
method for gathering and
representing data.

EXY Describe data presented
numerically or graphically.

EXd Construct numerical or
graphical representations of
distributions.

EX3 Calculate summary
statistics, relative positions
of points within a distribution,
correlation, and predicted
response.

EXJ Compare distributions
or relative positions of points
within a distribution.

EXY Determine relative
frequencies, proportions, or
probabilities using simulation
or calculations.

EXd Determine parameters
for probability distributions.

EX3 Describe probability
distributions.

4.A Make an appropriate
claim or draw an appropriate
conclusion.

4B |[nterpret statistical
calculations and findings to
assign meaning or assess
a claim.

INFERENCE

EE Identify an appropriate
inference method for
confidence intervals.

EX3 Identify an appropriate
inference method for
significance tests.

EEd Identify null and
alternative hypotheses.

EXJ Construct a confidence
interval, provided conditions
for inference are met.

EX3 Calculate a test statistic
and find a p-value, provided
conditions for inference

are met.

4.c \Verify that inference
procedures apply in a given
situation.

4D Justify a claim based on
a confidence interval.

4.E Justify a claim using
a decision based on
significance tests.

AP Statistics Course and Exam Description
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AP STATISTICS

Course
Content

Based on the Understanding by Design® (Wiggins and McTighe) model, this
course framework provides a clear and detailed description of the course
requirements necessary for student success. The framework specifies what
students must know, be able to do, and understand, with a focus on three big
ideas that encompass the principles and processes in the discipline of statistics.
The framework also encourages instruction that prepares students for advanced
coursework in statistics or other fields using statistical reasoning and for active,
informed engagement with a world of data to be interpreted appropriately and
applied wisely to make informed decisions.

Big Ideas

The big ideas serve as the foundation of the course and allow students to create
meaningful connections among concepts. They are often overarching concepts or
themes that become threads that run throughout the course. Revisiting the big
ideas and applying them in a variety of contexts allows students to develop deeper
conceptual understanding. Below are the big ideas of the course and a brief
description of each.

BIG IDEA 1: VARIATION AND DISTRIBUTION (VAR)

The distribution of measures for individuals within a sample or population
describes variation. The value of a statistic varies from sample to sample.
How can we determine whether differences between measures represent
random variation or meaningful distinctions? Statistical methods based
on probabilistic reasoning provide the basis for shared understandings
about variation and about the likelihood that variation between and among
measures, samples, and populations is random or meaningful.

BIG IDEA 2: PATTERNS AND UNCERTAINTY (UNC)

Statistical tools allow us to represent and describe patterns in data and to
classify departures from patterns. Simulation and probabilistic reasoning
allow us to anticipate patterns in data and to determine the likelihood of
errors in inference.

continued on next page

Course Framework V.1 | 17
Return to Table of Contents
© 2020 College Board




BIG IDEA 3: DATA-BASED PREDICTIONS, DECISIONS, AND
CONCLUSIONS (DAT)

Data-based regression models describe relationships between variables
and are a tool for making predictions for values of a response variable.
Collecting data using random sampling or randomized experimental design
means that findings may be generalized to the part of the population from
which the selection was made. Statistical inference allows us to make

data-based decisions.

UNITS

The course content is organized into commonly
taught units. The units have been arranged in a logical
sequence frequently found in many college courses
and textbooks.

The nine units in AP Statistics, and their weighting on the
multiple-choice section of the AP Exam, are listed below.

Pacing recommendations at the unit level and on the
Course at a Glance provide suggestions for how to
teach the required course content and administer
the Personal Progress Checks. The suggested class

periods are based on a schedule in which the class
meets five days a week for 45 minutes each day.
While these recommendations have been made to

aid planning, teachers should of course adjust the
pacing based on the needs of their students, alternate
schedules (e.g., block scheduling), or their school's
academic calendar.

TOPICS

Each unit is broken down into teachable segments
called topics. The topic pages (starting on p. 36) contain
all required content for each topic.

Exam Weighting for the Multiple-Choice Section of the AP Exam

Units Exam Weighting
Unit 1: Exploring One-Variable Data 15-23%
Unit 2: Exploring Two-Variable Data 5-7%
Unit 3: Collecting Data 12-15%
Unit 4: Probability, Random Variables, and 10-20%
Probability Distributions

Unit 5: Sampling Distributions 7-12%
Unit 6: Inference for Categorical Data: Proportions 12-15%
Unit 7: Inference for Quantitative Data: Means 10-18%
Unit 8: Inference for Categorical Data: Chi-Square 2-5%
Unit 9: Inference for Quantitative Data: Slopes 2-5%

AP Statistics Course and Exam Description Course Framework V.1 | 18
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Course at
a Glance

Exploring
1 One-Variable
Data

UNIT

~14-16 &% | 15=23% {5,

NI Exploring
2 Two-Variable
Data

~10-11 &%

5=7% Voning

Plan

The Course at a Glance provides
a useful visual organization

of the AP Statistics curricular
components, including:

= Sequence of units, along
with approximate weighting
and suggested pacing.
Please note, pacing is based
on 45-minute class periods,
meeting five days each week
for a full academic year.

= Progression of topics within
each unit

= Spiraling of the big ideas and
course skills across units

Teach

SKILL CATEGORIES

Skill categories spiral throughout the course.

KW Selecting IEN Using Probability

Statistical and Simulation
Methods
IE3 Data Analysis 4 | Statistical
Argumentation

Indicates 3 or more skills for a given
topic. See the individual topic for all the
relevant skills.

BIG IDEAS

Big ideas spiral across topics and units.

[ZX] Variation and Xl Data-Based
Distribution Predictions,

Decisions, and
unc] Patterns and Conclusions
Uncertainty

Assess

Assign the Personal Progress
Checks—either as homework
or in class—for each unit.

Each Personal Progress Check
contains formative multiple-
choice and free-response
questions. The feedback from
the Personal Progress Checks
shows students the areas where
they need to focus.

1.1 Introducing Statistics:
What Can We Learn
from Data?

1.2 The Language of
Variation: Variables

1.3 Representing a
Categorical Variable
with Tables

1.4 Representing a
Categorical Variable
with Graphs

1.5 Representing a
Quantitative Variable
with Graphs

1.6 Describing the
Distribution of a
Quantitative Variable

1.7 Summary Statistics for
a Quantitative Variable

1.8 Graphical
Representations of
Summary Statistics

1.9 Comparing
Distributions of a
Quantitative Variable

1.10 The Normal
Distribution

Personal Progress Check 1
Multiple-choice: ~35 questions
Free-response: 2 questions

= Exploring Data

= Exploring Data

2.1 Introducing Statistics:
Are Variables Related?

2.2 Representing Two
Categorical Variables

2.3 Statistics for Two
Categorical Variables

bad 2.4 Representing the

DAT Relationship Between
Two Quantitative
2 Variables

DAT 2.5 Correlation

2.6 Linear Regression
Models

2.7 Residuals

DAT 2.8 Least Squares
2 Regression

DAT 2.9 Analyzing Departures
from Linearity

Personal Progress Check 2
Multiple-choice: ~35 questions
Free-response: 2 questions

= Exploring Data

= Investigative Task

Vil | 20
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UNIT

3 Collecting Data

~9=10 &% | 12=15% {iime

~18-20 %

Probability,
UNIT Random Variables,
4 and Probability
Distributions

10-20% .5,

vnit - Sampling
Distributions

~10-12 5%

T=12% 5,

3.1 Introducing Statistics:
Do the Data We
Collected Tell the Truth?

DAT 3.2 Introduction to
1 Planning a Study

LW 3.3 Random Sampling and
Data Collection

DAT 3.4 Potential Problems
with Sampling

3.5 Introduction to
Experimental Design

3.6 Selecting an
Experimental Design

3.7 Inference and
Experiments

Personal Progress Check 3

Multiple-choice: ~20 questions
Free-response: 2 questions
= Exploring Data and Collecting Data
= Collecting Data

4.1 Introducing Statistics:
Random and
Non-Random Patterns?

4.2 Estimating
Probabilities
Using Simulation

4.3 Introduction
to Probability

4.4 Mutually
Exclusive Events

4.5 Conditional Probability

4.6 Independent Events
and Unions of Events

4.7 Introduction to
Random Variables
and Probability
Distributions

o o

»

4.8 Mean and Standard
Deviation of
Random Variables

4.9 Combining
Random Variables

4.10 Introduction to the
Binomial Distribution

»
-
-

Parameters for a
Binomial Distribution

The Geometric
Distribution

»
-
N

‘ﬂhmmm . §
o

Personal Progress Check 4

Multiple-choice: ~45 questions
Free-response: 2 questions

= Probability

= Investigative Task

5.1 Introducing Statistics:
Why Is My Sample Not
Like Yours?

5.2 The Normal
Distribution, Revisited

5.3 The Central
Limit Theorem

5.4 Biased and Unbiased
Point Estimates

5.5 Sampling Distributions
for Sample Proportions

5.6 Sampling Distributions
for Differences in
Sample Proportions

5.7 Sampling Distributions
for Sample Means

5.8 Sampling Distributions
for Differences in
Sample Means

Personal Progress Check 5
Multiple-choice: ~35 questions
Free-response: 2 questions

= Probability and Sampling
Distributions

= Investigative Task

Vi1 | 21
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Inference for

UET Categorical Data:
Proportions
~16=18 555 | 12=15% Wi

Inference for

U;T Quantitative
Data: Means
~14-16 &5 | 10=-18% Wooam,

_— Inference for
8 Categorical Data:
Chi-Square

~10-11 &%

2=-5% {5,

6.1 Introducing Statistics:
Why Be Normal?

pad 6.2 Constructing a
Confidence Interval
for a Population
Proportion

6.3 Justifying a Claim
Based on a Confidence
Interval for a
Population Proportion

;[

6.4 Setting Up a Test for a
Population Proportion

6.5 Interpreting
p-Values

6.6 Concluding a Test for a
Population Proportion

[~ O | <
» & > B
5 m E

[
F4
(1)

6.7 Potential Errors When
Performing Tests

6.8 Confidence Intervals
for the Difference of
Two Proportions

c
H-+H-|

6.9 Justifying a
Claim Based on a
Confidence Interval
for a Difference of
Population Proportions

6.10 Setting Up a Test for
the Difference of Two
Population Proportions

F-J

6.11 Carrying Out a
DAT Test for the Difference
3 of Two Population

Proportions

Personal Progress Check 6
Multiple-choice: ~55 questions
Free-response: 2 questions

= Inference

= Investigative Task

7.1 Introducing Statistics:
Should I Worry
About Error?

VAR 7.2 Constructing a
UNC Confidence Interval for
a Population Mean

7.3 Justifying a Claim
About a Population
Mean Based on a
Confidence Interval

- H+

s
o

7.4 Setting Up a Test for a
Population Mean

Ehd

7.5 Carrying Out

DAT a Test for a
3 Population Mean
4

UNC 7.6 Confidence Intervals
for the Difference of
+ Two Means
bd 7.7 Justifying a Claim
About the Difference of

4 Two Means Based on a
Confidence Interval

VAR 7.8 Setting Up a Test for
the Difference of Two
Population Means

Eh-‘

7.9 Carrying Out a Test for

DAT the Difference of Two
3 Population Means
4

7.10 Skills Focus: Selecting,
Implementing, and
Communicating
Inference Procedures

Personal Progress Check 7

Multiple-choice: ~50 questions
Free-response: 2 questions
= Inference and Collecting Data
= Investigative Task

8.1 Introducing Statistics:
Are My Results
Unexpected?

s
£

8.2 Setting Up a
Chi-Square Goodness
of Fit Test

3
H - |

8.3 Carrying Out a

DAT Chi-Square Test for
3 Goodness of Fit
4

8.4 Expected Counts in
Two-Way Tables

8.5 Setting Up a
Chi-Square Test
for Homogeneity
or Independence

o

VAR 8.6 Carrying Out a

DAT Chi-Square Test
3 for Homogeneity

or Independence

8.7 Skills Focus: Selecting
an Appropriate
Inference Procedure
for Categorical Data

Personal Progress Check 8

Multiple-choice: ~30 questions
Free-response: 2 questions
= Inference

= Inference and Exploring Data/
Collecting Data

Vi1 | 22
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Inference for
9 Quantitative
Data: Slopes

Class
~7-8 Periods

2=-5% {5,

VAR 9.1 Introducing Statistics:
Do Those Points Align?

9.2 Confidence Intervals
for the Slope of a
Regression Model

c
H -
EHO

9.3 Justifying a Claim
About the Slope
of a Regression
Model Based on a
Confidence Interval

9.4 Setting Up a Test
for the Slope of a
Regression Model

9.5 Carrying Out a Test
DAT for the Slope of a
3 Regression Model

9.6 Skills Focus: Selecting
an Appropriate
Inference Procedure

Personal Progress Check 9

Multiple-choice: ~25 questions
Free-response: 1 question
= Inference and Exploring Data

Vi1 | 23
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AP Statistics Course and Exam Description

AP STATISTICS

Unit
Guides

Introduction

Designed with extensive input from the community of AP Statistics
educators, the unit guides offer teachers helpful guidance in building
students’ skills and knowledge. The suggested sequence was identified
through a thorough analysis of the syllabi of highly effective AP teachers
and the organization of typical college textbooks.

This unit structure respects new AP teachers' time by providing one
possible sequence they can adopt and modify rather than having to

build from scratch. An additional benefit is that these units enable the

AP Program to provide interested teachers with formative assessments—
the Personal Progress Checks—that they can assign their students at

the end of each unit to gauge progress toward success on the AP exam.
However, experienced AP teachers who are satisfied with their current
course organization and exam results should feel no pressure to adopt
these units, which comprise an optional sequence for this course.

Course Framework V.1
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Using the Unit Guides

( uNIT )

15-23% seommwecnme | ~14=16 cussreroos

Exploring
One-Varia

<> Developing Understanding

BIGIDEA 1 Unit 1 to datz Statistic tudents also e
ey totalk about datain real- Gntexts. Variability in data may seem to suggest certain
Distribution XY i i ingful. Statisti i
ey catodoorpred || U5 I thie i stucent

to other cats? rdEfine 2

/ and

BIG IDEA 2 samples.
Uncertainty [T sample data. Later ly dei

« Howcertainare we.
that what seems to
beapattemis not
justa coincidence?

andinference.

Building Course Skills

[2al2a]20] discuss unusual features such as gaps
Having access to aworld of datais
meaningless without the ability to organize  these elements must be addressed in their
and analyze that information. To develop
these skills, students will need multiple:

allthe elements the acronym stands for.
In particular, students often neglect to

or outliers. Teachers can reinforce that

descriptions and that al data has context
(eg. the variable of interest, including any

in different formats, i.e., as a table, a graph, .
orevenjustalistof values. Studentsshouid  Preparing for the AP Exam
be asked to verbally describe the pattern's |y preparation for the AP Exam, teachers

and characteristics they see in the data
(including shape, center, variability, and

units of

can encourage students to carefully read
each question and completely answer

unusual features for a quantitative variable) e question asked. When interpreting
and i data, for
two of dat :

that center,

represent the data (e, USINg @ bar GTaPN 07 features, such as outiers, A response
categorical data).

Teachers can provide explicit feedback
on students' verbal
understand the level of detail needed.
For example, when students are asked to
describe a . particular

focused only on the center, for example,
would be considered incomplete. Students

in context for all conclusions made from
data. I asked to justify the selection of a
other options,
d  students reasoning for

they

AP Statistics Course and Exam Description

with that type of distribution (e g. SOCS
or CUSS) but then struggle to discuss the others.

their choice and rationales for not choosing

Course Framework V.1 | 33

UNIT AT A GLANCE

£
3
§ Topic

Enduring

uNIT
:@) Exploring One-Variable Data

4//‘3135“’3“&/
Skills ~14-16 CLASS PERIODS

1.1 Introducing Statistics What
Can We Learn from Data?

) dentify the question to be answered or problem
tobe solved (not assessed.

I
]
£ 12 The Language of araphicall.
Variation: Variables
13 ing a i or graphical
Variable with Tables representations of distributions.
B grapt
1.4 Representing a X3 Construct numerical or graphical
Categorical Variable representations of distributions.
with Graphs
graphical
[EX3 Compare distributions or relative positions of
points within a distribution.
1.5 Representing a grapt
Quantitative Variable X Construct numerical or raphical
Wwith Graphs representations of distributions.
& 1.6 Describing the ‘graphically.
s Distribution of a
Quantitative Variable
1.7 Summary Statistics fora  EX Calculate summary statistics, relative positions.
Quantitative Variable of points within a distribution, correlation, and
predicted response.
8 Interpret statstical calculations and findings to
assign meaning or assess a clam.
1.8 Graphical ons  EX Construct or grapl
of Summary Statistics representations of distributions.
graphical
o FR——— - .
ofa Qt itative Variable
1.10 The Normal Distribution ~ EXJ Compare distributions or relative positions of
o points within a distribution.
H EX Determine relative frequencies, proportions, or

probabilities using simulation or calculations.

() G0t AP Classroom to assign the Personal Progress Check for Unit 1
Review the results in class to identify and address any student misunderstandings.

34 | Course Framework V.1

AP Statistics Course and Exam Description

AP Statistics Course and Exam Description

UNIT OPENERS

Developing Understanding provides an overview that
contextualizes and situates the key content of the unit within the
scope of the course.

Big ideas serve as the foundation of the course and help
develop understanding as they spiral throughout the course.
The essential questions are thought-provoking questions that
motivate students and inspire inquiry.

Building Course Skills describes specific skills that are
appropriate to focus on in that unit.

Preparing for the AP Exam provides helpful tips and common
student misunderstandings identified from prior exam data.

The Unit at a Glance table shows the topics, related enduring
understandings, and skills. The class periods column has been
left blank so that teachers can customize the time they spend on
each topic.

The table includes skills for each topic to show how to link the
content in that topic to a specific AP Statistics skill or skills. The
questions on the Personal Progress Checks are based on this
pairing. Because the course skills are aligned to specific learning
objectives, AP Exam questions also reflect this pairing.

Course Framework V.1 | 27
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Using the Unit Guides

uNIT
Exploring One-Variable Data (@:

SAMPLE INSTRUCTIONAL ACTIVITIES

incorporate tructional hes it They pedin
-achers from the y: ipproach teaching
some of the t this unit. Please refer

onp. 207 for more examples of activities and strategies.

Activity Topic Sample Activity

1 15 Gallery Walk
Have students work in groups of four to construct a dotplot, a stem-and-leaf plot. a
histogram, or a boxplot for a set of student-generated data (eg. time in minutes to get to
school). After the gallery walk, discuss what information can be seen more easily in each
graph (e.g. boxplots can easily show the IR

2 16 FRQPartner Quiz
18 2017 FRQ 4, the other
first part of t require any
calculations, the second leul tify the solution) Di
craftinga partner a time than - the
FRQ individually.

3 19 Notice and Wonder

play ot 2018FRQS. one minute
about how the graphs compare. Then ask them, "What do you notice? What do you

ideas with a partner then debrief the ideas as a class.

4 110 ReversingInterpretations
Give pairs of students four pictures of normal distributions with various parts shaded,
if

value of 15 is labeled and the distribution is shaded to the right of 15, students could write
“What is the probability that a value is more than 157"

AP Statistics Course and Exam Description Course Framework V.1 | 35

UNIT
Sampling Distributions (@:

TOPIC 5.5 38 veing rbabity
3 «and Simulation
Sampling m

Determine parameters for

Distributions for e
Sample Proportions

$% Statistical

Argumentation
. a8
Required Course Content Inter fotea
feulations and findings to

assign meaning or assess
aclam

ENDURING UNDERSTANDING B

Juncs]

y VALABLE RESOURGES <&

+ Classroom Resources >

LEARNING OBJECTIVE ESSENTIAL KNOWLEDGE \ + Sampling
oS UNC-3 K1 Distributions.

o Cagustions
asampling distribution replacement) of a categorical variable from a The lmportance oF
for sample prop: / pop! proportion, p, the Communication in
[Skill 3.8] sampling distribution of the sample proportion, AP Statistics

.has amean, 4, = p and a standard deviation,

_ [pi=p)
n
uNc-3K2Z

If sampling without replacement, the standard
deviation of the sample proportion is smaller
than whatis given by the formula above. If the
sample size is less than 109% of the population
size, the difference is negligible.

uNeaL et

Determine whetherasampling | For a categorical variable, the sampling

distribution for a sample distribution of the sample proportion, p, will

provided

[Skill3C] np=10and n(l—p) 210

uNcam uNe-am

It Probabil for a sampling

and parameters for a distribution for a sample proportion should be
Pl ibution for a i its and within

sample proportion. [Skill 48] the context of a specific population.

AP Statistics Course and Exam Description Course Framework V.1 | 115

AP Statistics Course and Exam Description

The Sample Instructional Activities page includes optional
activities that can help teachers tie together the content and
skills of a particular topic.

TOPIC PAGES
The skills note the course skills that are paired with the
learning objectives for that topic.

Enduring understandings are the long-term takeaways related
to the big ideas that leave a lasting impression on students.

Learning objectives define what a student needs to be able
to do with content knowledge in order to progress toward the
enduring understandings.

Where possible, available resources are provided that might
help teachers address a particular topic.

Essential knowledge statements describe the knowledge
required to perform the learning objective.

Clarifying statements provide guidance about using the formula
sheet for certain topics in the course.

Course Framework V.1 | 28
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REQUIRED COURSE CONTENT LABELING SYSTEM

BIG IDEA ENDURING

UNDERSTANDING

m ‘m
>

Variation and Distribution  Given that variation
may be random or not,

conclusions are uncertain.

LEARNING
OBJECTIVE

ESSENTIAL
KNOWLEDGE

> |VAR-1.A| —————> VAR-1.A.1

Identify questions Numbers may convey meaningful
to be answered, information, when placed

based on variation in in context.

one-variable data.

NOTE: Labels are used to distinguish each unique element of the required course content and are used throughout this course and exam
description. Additionally, they are used in the AP Question Bank and other resources found in AP Classroom. Enduring understandings
are labeled sequentially according to the big idea that they are related to. Learning objectives are labeled to correspond with the enduring
understanding they relate to. Finally, essential knowledge statements are labeled to correspond with the learning objective they relate to.

AP Statistics Course and Exam Description

Course Framework V.1
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AP STATISTICS

UNIT 1

Exploring
One-Variable
Data

Ap| 15=-23%

AP EXAM WEIGHTING

o ~14-16

CLASS PERIODS

AP Statistics Course and Exam Description Course Framework V.1 | 31
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AP

Remember to go to AP Classroom
to assign students the online
Personal Progress Check for

this unit.

Whether assigned as homework or
completed in class, the Personal
Progress Check provides each
student with immediate feedback
related to this unit's topics and skills.

Personal Progress Check 1
Multiple-choice: ~35 questions
Free-response: 2 questions

= Exploring Data

= Exploring Data

AP Statistics Course and Exam Description Course Framework V.1 | 32
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o

( UNIT

>

BIG IDEA 1

Variation and

Distribution ITX]

= |s my cat old, compared
to other cats?

BIG IDEA 2

Patterns and

Uncertainty T3

= How certain are we
that what seems to
be a patternis not
justa coincidence?

~14-1 6 CLASS PERIODS

Exploring

1 ) 15-23" srexamweiching

One-Variable Data

Developing Understanding

Unit 1 introduces students to data and the vocabulary of statistics. Students also learn

to talk about data in real-world contexts. Variability in data may seem to suggest certain
conclusions about the data distribution, but not all variation is meaningful. Statistics allows

us to develop shared understandings of uncertainty and variation. In this unit, students

will define and represent categorical and quantitative variables, describe and compare
distributions of one-variable data, and interpret statistical calculations to assess claims about
individual data points or samples. Students will also begin to apply the normal distribution
model as an introduction to how theoretical models for populations can be used to describe
some distributions of sample data. Later units will more fully develop probabilistic modeling

and inference.

Building Course Skills

2.A]2.8]2.D]

Having access to a world of data is
meaningless without the ability to organize
and analyze that information. To develop
these skills, students will need multiple
opportunities to interact with data presented
in different formats, i.e., as a table, a graph,
or even just a list of values. Students should
be asked to verbally describe the patterns
and characteristics they see in the data
(including shape, center, variability, and
unusual features for a quantitative variable)
and then compare the characteristics of

two different sets of data. Students should
also create displays that appropriately
represent the data (e.g., using a bar graph for
categorical data).

Teachers can provide explicit feedback

on students’ verbal responses so they
understand the level of detail needed.

For example, when students are asked to
describe a distribution of quantitative data,
they often provide an acronym associated
with that type of distribution (e.g., SOCS

or CUSS,) but then struggle to discuss

AP Statistics Course and Exam Description

all the elements the acronym stands for.

In particular, students often neglect to
discuss unusual features such as gaps

or outliers. Teachers can reinforce that
these elements must be addressed in their
descriptions and that all data has context
(e.g., the variable of interest, including any
units of measurement).

Preparing for the AP Exam

In preparation for the AP Exam, teachers
can encourage students to carefully read
each question and completely answer

the question asked. When interpreting
representations of quantitative data, for
example, students should describe shape,
center, and variability, as well as unusual
features, such as outliers. A response
focused only on the center, for example,
would be considered incomplete. Students
should also provide complete explanations
in context for all conclusions made from
data. If asked to justify the selection of a
particular conclusion over other options,
students should include both a reasoning for
their choice and rationales for not choosing
the others.

Course Framework V.1 | 33
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UNIT )

Exploring One-Variable Data

1

UNIT AT A GLANCE

£
2
22 Class Periods
53
= . g
> Topic Skills ~14-16 CLASS PERIODS
1.1 Introducing Statistics: What EENIdentify the question to be answered or problem
- Can We Learn from Data? to be solved (not assessed).
;
> 1.2 The Language of XA Describe data presented numerically or graphically.
Variation: Variables
1.3 Representing a EXd Construct numerical or graphical
Categorical Variable representations of distributions.
with Tables EXN Describe data presented numerically or graphically.
1.4 Representing a EX Construct numerical or graphical
Categorical Variable representations of distributions.
with Graphs EX Describe data presented numerically or graphically.
EX:1 Compare distributions or relative positions of
points within a distribution.
1.5 Representing a X Describe data presented numerically or graphically.
Q!ngnéltatll\:e Variable EX:1 Construct numerical or graphical
wi raphs representations of distributions.
-
& 1.6 Describing the X Describe data presented numerically or graphically.
£ Distribution of a
Quantitative Variable
1.7 Summary Statistics for a EX3 Calculate summary statistics, relative positions
Quantitative Variable of points within a distribution, correlation, and
predicted response.
4.B Interpret statistical calculations and findings to
assign meaning or assess a claim.
1.8 Graphical Representations EXad Construct numerical or graphical
of Summary Statistics representations of distributions.
EXN Describe data presented numerically or graphically.
1.9 Comparing Distributions EX Compare distributions or relative positions of
of a Quantitative Variable points within a distribution.
1.10 The Normal Distribution = EX Compare distributions or relative positions of
g points within a distribution.
; EXN Determine relative frequencies, proportions, or
probabilities using simulation or calculations.
Go to AP Classroom to assign the Personal Progress Check for Unit 1.
= Review the results in class to identify and address any student misunderstandings.
AP Statistics Course and Exam Description Course Framework V.1 | 34
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Exploring One-Variable Data

SAMPLE INSTRUCTIONAL ACTIVITIES

The sample activities on this page are optional and are offered to provide possible ways to
incorporate various instructional approaches into the classroom. They were developed in
partnership with teachers from the AP community to share ways that they approach teaching
some of the topics in this unit. Please refer to the Instructional Approaches section beginning
on p. 207 for more examples of activities and strategies.

( UNIT

Activity Topic Sample Activity

1 1.5 Gallery Walk
Have students work in groups of four to construct a dotplot, a stem-and-leaf plot, a
histogram, or a boxplot for a set of student-generated data (e.g., time in minutes to get to
school). After the gallery walk, discuss what information can be seen more easily in each
graph (e.g., boxplots can easily show the IQR).

2 1.6 FRQ Partner Quiz

1.8 Have students work in pairs to answer 2017 FRQ 4. Have one student write and the other

perform the calculations. (Although the first part of the question does not require any
calculations, the second part requires calculations to justify the solution.) Discussing and
crafting a solution with a partner may require more time than if students completed the
FRQ individually.

3 1.9 Notice and Wonder
Display just the graphs from 2018 FRQ 5. Have students think individually for one minute
about how the graphs compare. Then ask them, "What do you notice? What do you
wonder? What questions could be answered with these graphs?” Have students share their
ideas with a partner then debrief the ideas as a class.

4 1.10 Reversing Interpretations

Give pairs of students four pictures of normal distributions with various parts shaded.
Have students create the question that could have resulted in the picture shown (e.g., if a
value of 15 is labeled and the distribution is shaded to the right of 15, students could write
“"What is the probability that a value is more than 15?").

AP Statistics Course and Exam Description

Course Framework V.1
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UNIT )

1

Exploring One-Variable Data

SKILL
% Selecting Statistical
Methods

Identify the question to
be answered or problem
to be solved.

8

AVAILABLE RESOURCE
= Classroom Resource >

Coke® Versus Pepsi®:
An Introductory
Activity for Test of
Significance (may be
used in Topic 1.1 to
introduce the course or
in Topic 6.4 to introduce
inference tests)

TOPIC 1.1

Introducing Statistics:
What Can We Learn

from Data?

Required Course Content

ENDURING UNDERSTANDING

Given that variation may be random or not, conclusions are uncertain.

LEARNING OBJECTIVE

VAR-1.A

Identify questions to be
answered, based on variation
in one-variable data.

[Skill 1.A]

AP Statistics Course and Exam Description

ESSENTIAL KNOWLEDGE

VAR-1.A.1

Numbers may convey meaningful information,

when placed in context.
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Exploring One-Variable Data

( UNIT

TOPIC 1.2

The Language of
Variation: Variables

Required Course Content

ENDURING UNDERSTANDING

Given that variation may be random or not, conclusions are uncertain.

LEARNING OBJECTIVE

VAR-1.B

Identify variables in a set
of data. [Skill 2.A]

VAR-1.C

Classify types of variables.
[Skill 2.A]

AP Statistics Course and Exam Description

ESSENTIAL KNOWLEDGE

VAR-1.B.1

A variable is a characteristic that changes from
one individual to another.

VAR-1.C.1

A categorical variable takes on values that are
category names or group labels.

VAR-1.C.2

A quantitative variable is one that takes
on numerical values for a measured or
counted quantity.

1

SKILL
&3 Data Analysis

Describe data presented
numerically or graphically.

=

ILLUSTRATIVE EXAMPLES
Categorical variables:

= Dominant hand

= Age group (young or old)

= Highest degree earned
Quantitative variables:

= Age of a structure

= Height of a child

= Concentration of
asample
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UNIT )

1

Exploring One-Variable Data

SKILLS
&3 Data Analysis

Construct numerical or
graphical representations
of distributions.

Describe data presented
numerically or graphically.

TOPIC 1.3

Representing

a Categorical
Variable with Tables

Required Course Content

ENDURING UNDERSTANDING
unc-1]

Graphical representations and statistics allow us to identify and represent key
features of data.

LEARNING OBJECTIVE ESSENTIAL KNOWLEDGE

UNC-1.A UNC-1.A.1

Represent categorical data A frequency table gives the number of cases
using frequency or relative falling into each category. A relative frequency
frequency tables. [Skill 2.B] table gives the proportion of cases falling into

each category.

UNC-1.B UNC-1.B.1
Describe categorical data Percentages, relative frequencies, and rates all
represented in frequency or provide the same information as proportions.
relative tables. [Skill 2.A] UNC-1B.2

Counts and relative frequencies of categorical
data reveal information that can be used to
justify claims about the data in context.

AP Statistics Course and Exam Description Course Framework V.1 | 38
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Exploring One-Variable Data

( UNIT

TOPIC 1.4

Representing
a Categorical
Variable with Graphs

Required Course Content

ENDURING UNDERSTANDING

Graphical representations and statistics allow us to identify and represent key

features of data.

LEARNING OBJECTIVE

UNC-1.C

Represent categorical
data graphically. [Skill 2.B]

UNC-1.D

Describe categorical data
represented graphically.
[Skill 2.A]

UNC-1.E

Compare multiple sets of
categorical data. [Skill 2.D]

ESSENTIAL KNOWLEDGE

UNC-1.C.1

Bar charts (or bar graphs) are used to display
frequencies (counts) or relative frequencies
(proportions) for categorical data.

UNC-1.C.2

The height or length of each bar in a bar
graph corresponds to either the number
or proportion of observations falling within
each category.

UNC-1.C.3

There are many additional ways to represent
frequencies (counts) or relative frequencies
(proportions) for categorical data.

UNC-1.D.1

Graphical representations of a categorical
variable reveal information that can be used to
justify claims about the data in context.

UNC-1.E.1

Frequency tables, bar graphs, or other
representations can be used to compare
two or more data sets in terms of the same
categorical variable.

AP Statistics Course and Exam Description

1

SKILLS
&3 Data Analysis

Construct numerical or
graphical representations
of distributions.

Describe data presented
numerically or graphically.

Compare distributions or
relative positions of points
within a distribution.
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Exploring One-Variable Data

1

SKILLS
&3 Data Analysis

Describe data presented
numerically or graphically.

Construct numerical or
graphical representations
of distributions.

8

ILLUSTRATIVE EXAMPLES
A discrete variable:

= Number of studentsin
aclass

A continuous variable:
= Height of a child

TOPIC 1.5

Representing

a Quantitative
Variable with Graphs

Required Course Content

ENDURING UNDERSTANDING
unc-1]

Graphical representations and statistics allow us to identify and represent key
features of data.

LEARNING OBJECTIVE ESSENTIAL KNOWLEDGE

UNC-1.F UNC-1.F.1
Classify types of quantitative A discrete variable can take on a countable
variables. [Skill 2.A] number of values. The number of values may

be finite or countably infinite, as with the
counting numbers.

UNC-1.F.2

A continuous variable can take on infinitely
many values, but those values cannot be
counted. No matter how small the interval
between two values of a continuous variable, it
is always possible to determine another value
between them.

UNC-1.G UNC-1.G.1
Represent quantitative In a histogram, the height of each bar shows
data graphically. [Skill 2.B] the number or proportion of observations that

fall within the interval corresponding to that
bar. Altering the interval widths can change the
appearance of the histogram.

UNC-1.G.2

In a stem and leaf plot, each data value is split
into a “stem” (the first digit or digits) and a "leaf"”
(usually the last digit).

continued on next page
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UNIT
Exploring One-Variable Data (@:

ESSENTIAL KNOWLEDGE
ccccccc -1.G.
Represent quantitative A dotplot represents each observation by
data graphically. [Skill 2.B] a dot, with the position on the horizontal

axis corresponding to the data value of that
observation, with nearly identical values
stacked on top of each other.

A cumulative graph represents the number or
proportion of a data set less than or equal to a
given number.

There are many additional ways to graphically
represent distributions of quantitative data.

AP Statistics Course and Exam Description Course Framework V.1 | 41
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UNIT )

1

Exploring One-Variable Data

SKILL
&3 Data Analysis

Describe data presented
numerically or graphically.

TOPIC 1.6

Describing the
Distribution of a
Quantitative Variable

Required Course Content

ENDURING UNDERSTANDING

Graphical representations and statistics allow us to identify and represent key

features of data.

LEARNING OBJECTIVE

UNC-1.H
Describe the characteristics of
quantitative data distributions.
[Skill 2.A]

AP Statistics Course and Exam Description

ESSENTIAL KNOWLEDGE

UNC-1.H.1

Descriptions of the distribution of quantitative
data include shape, center, and variability
(spread), as well as any unusual features such
as outliers, gaps, clusters, or multiple peaks.

UNC-1.H.2

Outliers for one-variable data are data points
that are unusually small or large relative to the
rest of the data.

UNC-1.H.3

A distribution is skewed to the right (positive
skew) if the right tail is longer than the left.

A distribution is skewed to the left (negative
skew) if the left tail is longer than the right.

A distribution is symmetric if the left half is the
mirror image of the right half.

UNC-1.H.4

Univariate graphs with one main peak are
known as unimodal. Graphs with two prominent
peaks are bimodal. A graph where each bar
height is approximately the same (no prominent
peaks) is approximately uniform.

UNC-1.H.5

A gap is a region of a distribution between two
data values where there are no observed data.

continued on next page
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UNIT )

Exploring One-Variable Data

1

SKILLS
&3 Data Analysis

Calculate summary
statistics, relative

positions of points within a
distribution, correlation, and
predicted response.

» Iy
& Statistical
Argumentation

4.B

Interpret statistical
calculations and findings to
assign meaning or assess
a claim.

TOPIC 1.7

Summary Statistics for
a Quantitative Variable

Required Course Content

ENDURING UNDERSTANDING

Graphical representations and statistics allow us to identify and represent key

features of data.

LEARNING OBJECTIVE

UNC-1.1

Calculate measures of
center and position for
quantitative data. [Skill 2.C]

AP Statistics Course and Exam Description

ESSENTIAL KNOWLEDGE

UNC-1.L.1
A statistic is a numerical summary of sample data.

UNC-1.1.2

The mean is the sum of all the data values
divided by the number of values. For a sample,

_ 1
the mean is denoted by x-bar: x = —le.,
i=1
where x, represents the i data point in the
sample and n represents the number of data
values in the sample.

UNC-1.1.3

The median of a data set is the middle value
when data are ordered. When the number of
data points is even, the median can take on
any value between the two middle values.

In AP Statistics, the most commonly used
value for the median of a data set with an
even number of values is the average of the
two middle values.

UNC-1.1.4

The first quartile, Q1, is the median of the half
of the ordered data set from the minimum to
the position of the median. The third quartile,
Q3, is the median of the half of the ordered

data set from the position of the median to the
maximum. Q1 and Q3 form the boundaries for
the middle 50% of values in an ordered data set.

continued on next page
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Exploring One-Variable Data

( UNIT

UNC-1.J

Calculate measures

of variability for
quantitative data. [Skill 2.C]

UNC-1.K
Explain the selection of

a particular measure of
center and/or variability

for describing a set of
quantitative data. [Skill 4.B]

AP Statistics Course and Exam Description

ESSENTIAL KNOWLEDGE

UNC-1.1.5

The p™ percentile is interpreted as the value
that has p% of the data less than or equal to it.

UNC-1.J.1

Three commonly used measures of variability
(or spread) in a distribution are the range,
interquartile range, and standard deviation.

UNC-1.J.2

The range is defined as the difference between
the maximum data value and the minimum
data value. The interquartile range (IQR) is
defined as the difference between the third
and first quartiles: Q3 - Q1. Both the range
and the interquartile range are possible ways
of measuring variability of the distribution of a
quantitative variable.

UNC-1.J.3

Standard deviation is a way to measure
variability of the distribution of a quantitative
variable. For a sample, the standard deviation

1
is denoted by s: s, =, [—IZ(xi —%)*. The
n_

square of the sample standard deviation, s is
called the sample variance.

UNC-1.J.4

Changing units of measurement affects the
values of the calculated statistics.

UNC-1.K.1

There are many methods for determining
outliers. Two methods frequently used in this
course are:

i. An outlier is a value greater than 1.5 x IQR
above the third quartile or more than
1.5 x IQR below the first quartile.

ii. Anoutlieris a value located 2 or more
standard deviations above, or below,
the mean.

UNC-1.K.2

The mean, standard deviation, and range

are considered nonresistant (or non-robust)
because they are influenced by outliers. The
median and IQR are considered resistant (or
robust), because outliers do not greatly (if at all)
affect their value.
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UNIT )

Exploring One-Variable Data

1

SKILLS
&3 Data Analysis

Construct numerical or
graphical representations
of distributions.

Describe data presented
numerically or graphically.

TOPIC 1.8

Graphical

Representations of
Summary Statistics

Required Course Content

ENDURING UNDERSTANDING

Graphical representations and statistics allow us to identify and represent key

features of data.

LEARNING OBJECTIVE

UNC-1.L

Represent summary
statistics for quantitative
data graphically. [Skill 2.B]

UNC-1.M

Describe summary statistics
of quantitative data
represented graphically.
[Skill 2.A]

AP Statistics Course and Exam Description

ESSENTIAL KNOWLEDGE

UNC-1.L.1

Taken together, the minimum data value, the
first quartile (Q1), the median, the third quartile
(@3), and the maximum data value make up
the five-number summary.

UNC-1.L.2

A boxplot is a graphical representation of

the five-number summary (minimum, first
quartile, median, third quartile, maximum).

The box represents the middle 50% of data,

with a line at the median and the ends of the box
corresponding to the quartiles. Lines (“whiskers”)
extend from the quartiles to the most extreme
point that is not an outlier, and outliers are
indicated by their own symbol beyond this.

UNC-1.M.1

Summary statistics of quantitative data, or of
sets of quantitative data, can be used to justify
claims about the data in context.

UNC-1.M.2

If a distribution is relatively symmetric, then the
mean and median are relatively close to one
another. If a distribution is skewed right, then
the mean is usually to the right of the median.
If the distribution is skewed left, then the mean
is usually to the left of the median.
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Exploring One-Variable Data

( UNIT

TOPIC 1.9

Comparing
Distributions of a
Quantitative Variable

Required Course Content

ENDURING UNDERSTANDING

Graphical representations and statistics allow us to identify and represent key

features of data.

LEARNING OBJECTIVE

UNC-1.N

Compare graphical
representations for multiple
sets of quantitative data.
[Skill 2.D]

UNC-1.0

Compare summary
statistics for multiple sets of
quantitative data. [Skill 2.D]

AP Statistics Course and Exam Description

ESSENTIAL KNOWLEDGE

UNC-1.N.1

Any of the graphical representations,

e.g.. histograms, side-by-side boxplots,
etc., can be used to compare two or more
independent samples on center, variability,
clusters, gaps, outliers, and other features.

UNC-1.0.1

Any of the numerical summaries (e.g., mean,

standard deviation, relative frequency,
etc.) can be used to compare two or more
independent samples.

1

SKILL
&3 Data Analysis

Compare distributions or
relative positions of points
within a distribution.
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Exploring One-Variable Data

1

SKILLS
&3 Data Analysis

Compare distributions or
relative positions of points
within a distribution.

&3 Using Probability
and Simulation
3.4

Determine relative
frequencies, proportions,
or probabilities using
simulation or calculations.

E

ILLUSTRATIVE EXAMPLES
Variables that can
by modeled by a
normal distribution:
= Body temperature

= Weight of a loaf of bread

TOPIC 1.10

The Normal
Distribution

Required Course Content

ENDURING UNDERSTANDING

The normal distribution can be used to represent some population distributions.

LEARNING OBJECTIVE

VAR-2.A
Compare a data distribution to
the normal distribution model.
[Skill 2.D]

AP Statistics Course and Exam Description

ESSENTIAL KNOWLEDGE

VAR-2.A.1

A parameter is a numerical summary
of a population.

VAR-2.A.2

Some sets of data may be described as
approximately normally distributed. A normal
curve is mound-shaped and symmetric.

The parameters of a normal distribution are
the population mean, y, and the population
standard deviation, o.

VAR-2.A.3

For a normal distribution, approximately 68%
of the observations are within 1 standard
deviation of the mean, approximately 95% of
observations are within 2 standard deviations
of the mean, and approximately 99.7% of
observations are within 3 standard deviations
of the mean. This is called the empirical rule.

VAR-2.A.4

Many variables can be modeled by a
normal distribution.

continued on next page
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Exploring One-Variable Data

( UNIT

LEARNING OBJECTIVE

VAR-2.B

Determine proportions
and percentiles from a
normal distribution. [Skill 3.A]

VAR-2.C
Compare measures of
relative position in data sets.
[Skill 2.D]

ESSENTIAL KNOWLEDGE

VAR-2.B.1

A standardized score for a particular data value
is calculated as (data value - mean)/(standard
deviation), and measures the number of
standard deviations a data value falls above

or below the mean.

VAR-2.B.2

One example of a standardized score
is a z-score, which is calculated as

X —

z-score = (’—'uj A z-score measures how
(o

many standard deviations a data value is from

the mean.

VAR-2.B.3

Technology, such as a calculator, a standard
normal table, or computer-generated output,
can be used to find the proportion of data
values located on a given interval of a normally
distributed random variable.

VAR-2.B.4

Given the area of a region under the graph

of the normal distribution curve, it is possible to
use technology, such as a calculator, a standard
normal table, or computer-generated output, to
estimate parameters for some populations.

VAR-2.C.1
Percentiles and z-scores may be used to
compare relative positions of points within
a data set or between data sets.

AP Statistics Course and Exam Description
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UNIT 2

Exploring
Two-Variable
Data
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AP EXAM WEIGHTING

o ~10-11
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AP

Remember to go to AP Classroom
to assign students the online
Personal Progress Check for

this unit.

Whether assigned as homework or
completed in class, the Personal
Progress Check provides each
student with immediate feedback
related to this unit's topics and skills.

Personal Progress Check 2
Multiple-choice: ~35 questions
Free-response: 2 questions

= Exploring Data

= |nvestigative Task

AP Statistics Course and Exam Description Course Framework V.1 | 52
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BIG IDEA 1

Variation and

Distribution ITX]

= Does the fact that the
number of shark attacks
increases with ice cream
sales necessarily mean
that ice cream sales
cause shark attacks?

BIG IDEA 2

Patterns and

Uncertainty [T

= How might you
represent incomes
of individuals with
and without a college
degree to help describe
similarities and/or
differences between the
two groups?

BIGIDEA 3
Data-Based
Predictions, Decisions,
and Conclusions XX
= How can you determine
the effectiveness of a
linear model that uses
the number of cricket
chirps per minute to
predict temperature?

>

~1 0-1 1 cLassPeriODS

Exploring

UNIT
( 2 ) 5=7% apexamweichTing

Two-Variable Data

Developing Understanding

Building on Unit 1, students will explore relationships in two-variable categorical or
quantitative data sets. They will use graphical and numerical methods to investigate an
association between two categorical variables. Skills learned while working with two-way tables

will transfer to calculating probabilities in Unit 4.

Students will describe form, direction, strength, and unusual features for an association
between two quantitative variables. They will assess correlation and, if appropriate, use a
linear model to predict values of the response variable from values of the explanatory variable.
Students will interpret the least-squares regression line in context, analyze prediction errors
(residuals), and explore departures from a linear pattern.

Building Course Skills

(2.CJ2.DJr" ]

In Unit 2, students are looking at the
relationship between variables. The ability to
calculate and describe statistical values, such
as a conditional relative frequency or the slope
of aregression ling, is critical for data analysis
because students must be able to analyze
patterns before drawing conclusions about
the data. Students should be allowed to
perform their calculations using technology to
help them become more aware of procedural
errors. Students will also need practice
translating output from technology (“calculator
speak”) into appropriate statistical language.

As any statistician will assert, a numerical
calculation is only as good as one's ability
to interpret what it means in the real world.
Rather than just reporting values from
their calculations, students must be able
to connect their numerical results to the
scenario’'s context and formulate a verbal
response that makes that connection clear.
Teachers can model good communication
and provide high-quality feedback to help
students use accurate statistical language

AP Statistics Course and Exam Description

when comparing side-by-side bar graphs,
for example, and to avoid common errors in
reasoning, such as using the word "line" to
explain why a relationship is linear.

Preparing for the AP Exam

Students need ongoing practice with
interpretation of vocabulary and calculated
values in context. It is typically not sufficient
to speak generally about the direction of

a relationship, for example. If the question is
about a linear model for predicting the weight
of a wolf based on its length, students should
write that a positive relationship means that
longer wolves tend to have higher weights
(see 2017 FRQ 1). Students can communicate
statistical uncertainty by using words such
as "tend to have" and "on average,” being
careful to be precise with language. For
example, when explaining evidence of a
linear relationship, the difference between
discussing a rate of change, as opposed

to a change, is the difference between

right and wrong. For the sake of clarity, the
word “correlation” should be reserved for
discussions about relationships between
two quantitative variables.
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UNIT )

Exploring Two-Variable Data

2

UNIT AT A GLANCE

£
=
22 Class Periods
50
= . g
> Topic Skills ~10-11 CLASS PERIODS
- 21 Introducing Statistics: T Identify the question to be answered or problem
« Are Variables Related? to be solved (not assessed).
>
2.2 Representing Two EXJ Compare distributions or relative positions of
Categorical Variables points within a distribution.
O"- 2.3 Statistics for Two EXd Calculate summary statistics, relative positions
§ Categorical Variables of points within a distribution, correlation, and
predicted response.
EX Compare distributions or relative positions of
points within a distribution.
« « 2.4 Representing the EX3 Construct numerical or graphical
O Relationship Between representations of distributions.
z3 Two Quantitative Variables . . .
EXY Describe data presented numerically or graphically.

2.5 Correlation EXd Calculate summary statistics, relative positions
of points within a distribution, correlation, and
predicted response.

4.B Interpret statistical calculations and findings to
assign meaning or assess a claim.

2.6 Linear Regression Models EXd Calculate summary statistics, relative positions
of points within a distribution, correlation, and
predicted response.

2.7 Residuals EX Construct numerical or graphical

- representations of distributions.
=
g X Describe data presented numerically or graphically.

2.8 Least Squares Regression

EXd Calculate summary statistics, relative positions
of points within a distribution, correlation, and
predicted response.

4.B Interpret statistical calculations and findings to
assign meaning or assess a claim.

2.9 Analyzing Departures
from Linearity

EXY Describe data presented numerically or graphically.

EXd Calculate summary statistics, relative positions
of points within a distribution, correlation, and
predicted response.

Go to AP Classroom to assign the Personal Progress Check for Unit 2.
= Review the results in class to identify and address any student misunderstandings.

AP Statistics Course and Exam Description

Course Framework V.1 | 54
Return to Table of Contents
© 2020 College Board


http://apclassroom.collegeboard.org/

Exploring Two-Variable Data

SAMPLE INSTRUCTIONAL ACTIVITIES

The sample activities on this page are optional and are offered to provide possible ways to
incorporate various instructional approaches into the classroom. They were developed in
partnership with teachers from the AP community to share ways that they approach teaching
some of the topics in this unit. Please refer to the Instructional Approaches section beginning
on p. 207 for more examples of activities and strategies.

Activity

Topic

Sample Activity

( UNIT

1

25
2.8

Quickwrite

Give students a scatterplot and its associated computer output. Have them identify

and describe the meaning of the following values in the context of the problem: slope,
y-intercept, coefficient of determination, and standard error of the residuals. Also have
them calculate the correlation and explain how they found it. Have students compare their
write-ups in groups of three to four.

27

Reversing Interpretations

Instead of asking students to interpret a residual, give them the residual and the equation
of the least-squares regression line and ask them to make a prediction for a particular
observation (e.g., "One wolf in the pack had a length of 1.4 m and a residual of -9.87.
What does that -9.87 tell us about that particular wolf?")

2.8

Build the Model Solution

Provide students with strips of paper containing portions of the model solution for

2018 FRQ 1 and have them work to assemble the phrases into a solution for the FRQ.
Words can be grouped for part a, as follows: [The estimate of the intercept is] [72.95]. [Itis]
[estimated that] [the average time to] [finish checkout] [if there are no other customers in
line] [is 72.95 seconds]. Additional numbers or phrases for part a could include [174.40],
[is 174.50 seconds], and [the time to].

29

Predict and Confirm

Have students toss a handful of M&Ms and record how many land M side up. This is trial 1.
Then have them remove the ones that were M side up. For trial 2, have students toss the
remaining candies (the ones left over after removing the ones that landed M side up) and
record how many land M side up on the second toss. Ask students to think about the
trend and make a prediction: Will it be linear? A scatterplot of many trials should show a
nonlinear relationship.

AP Statistics Course and Exam Description
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Exploring Two-Variable Data

2

SKILL

% Selecting Statistical
Methods

Identify the question to be
answered or problem to
be solved.

TOPIC 2.1

Introducing Statistics:
Are Variables Related?

Required Course Content

ENDURING UNDERSTANDING

Given that variation may be random or not, conclusions are uncertain.

LEARNING OBJECTIVE

VAR-1.D

Identify questions to be
answered about possible
relationships in data.
[Skill 1.A]

AP Statistics Course and Exam Description

ESSENTIAL KNOWLEDGE

VAR-1.D.1

Apparent patterns and associations in data
may be random or not.
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Exploring Two-Variable Data

( UNIT

TOPIC 2.2

Representing
Two Categorical

Variables

Required Course Content

ENDURING UNDERSTANDING

Graphical representations and statistics allow us to identify and represent key

features of data.

LEARNING OBJECTIVE

UNC-1.P

Compare numerical and
graphical representations
for two categorical variables.
[Skill 2.D]

AP Statistics Course and Exam Description

ESSENTIAL KNOWLEDGE

UNC-1.P.1

Side-by-side bar graphs, segmented bar
graphs, and mosaic plots are examples of
bar graphs for one categorical variable,
broken down by categories of another
categorical variable.

UNC-1.P.2

Graphical representations of two categorical
variables can be used to compare distributions
and/or determine if variables are associated.

UNC-1.P.3

A two-way table, also called a contingency
table, is used to summarize two categorical
variables. The entries in the cells can be
frequency counts or relative frequencies.

UNC-1.P.4

A joint relative frequency is a cell frequency
divided by the total for the entire table.

2

SKILL
&3 Data Analysis

Compare distributions or
relative positions of points
within a distribution.
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Exploring Two-Variable Data

2

SKILLS
&3 Data Analysis

Calculate summary
statistics, relative

positions of points within a
distribution, correlation, and
predicted response.

Compare distributions or
relative positions of points
within a distribution.

TOPIC 2.3

Statistics for
Two Categorical

Variables

Required Course Content

ENDURING UNDERSTANDING

Graphical representations and statistics allow us to identify and represent key

features of data.

LEARNING OBJECTIVE

UNC-1.Q

Calculate statistics for
two categorical variables.
[Skill 2.C]

UNC-1.R

Compare statistics for
two categorical variables.
[Skill 2.D]

AP Statistics Course and Exam Description

ESSENTIAL KNOWLEDGE

UNC-1.Q.1

The marginal relative frequencies are the row
and column totals in a two-way table divided by
the total for the entire table.

UNC-1.Q.2

A conditional relative frequency is a

relative frequency for a specific part of the
contingency table (e.g., cell frequenciesin a
row divided by the total for that row).

UNC-1.R.1

Summary statistics for two categorical
variables can be used to compare distributions
and/or determine if variables are associated.
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TOPIC 2.4

Representing

the Relationship
Between Two
Quantitative Variables

Required Course Content

ENDURING UNDERSTANDING

Graphical representations and statistics allow us to identify and represent key

features of data.

LEARNING OBJECTIVE

UNC-1.S

Represent bivariate
quantitative data
using scatterplots. [Skill 2.B]

AP Statistics Course and Exam Description

ESSENTIAL KNOWLEDGE

UNC-1.S.1

A bivariate quantitative data set consists of
observations of two different quantitative
variables made on individuals in a sample
or population.

UNC-1.5.2

A scatterplot shows two numeric values for
each observation, one corresponding to the
value on the x-axis and one corresponding to
the value on the y-axis.

UNC-1.8.3

An explanatory variable is a variable
whose values are used to explain or
predict corresponding values for the
response variable.

continued on next page

o)

SKILLS
&3 Data Analysis

Construct numerical or
graphical representations
of distributions.

Describe data presented
numerically or graphically.
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explanatory variable.

ENDURING UNDERSTANDING

Regression models may allow us to predict responses to changes in an

LEARNING OBJECTIVE

DAT-1.A

Describe the characteristics
of a scatter plot. [Skill 2.A]

AP Statistics Course and Exam Description

ESSENTIAL KNOWLEDGE

DAT-1.A.1

A description of a scatter plot includes form,
direction, strength, and unusual features.

DAT-1.A.2

The direction of the association shownina
scatterplot, if any, can be described as positive
or negative.

DAT-1.A.3

A positive association means that as values
of one variable increase, the values of the
other variable tend to increase. A negative
association means that as values of one
variable increase, values of the other variable
tend to decrease.

DAT-1.A.4

The form of the association shownin a
scatterplot, if any, can be described as linear or
non-linear to varying degrees.

DAT-1.A.5

The strength of the association is how closely
the individual points follow a specific pattern,
e.g. linear, and can be shown in a scatterplot.
Strength can be described as strong,
moderate, or weak.

DAT-1.A.6

Unusual features of a scatter plot include
clusters of points or points with relatively
large discrepancies between the value of the
response variable and a predicted value for
the response variable.
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TOPIC 2.5

Correlation

Required Course Content

ENDURING UNDERSTANDING

Regression models may allow us to predict responses to changes in an

explanatory variable.

LEARNING OBJECTIVE

DAT-1.B

Determine the correlation
for a linear relationship.
[Skill 2.C]

AP Statistics Course and Exam Description

ESSENTIAL KNOWLEDGE

DAT-1.B.1

The correlation, r, gives the direction and
quantifies the strength of the linear association
between two quantitative variables.

DAT-1.B.2
The correlation coefficient can be calculated by:

1 X, —x || y,—y
r= ! ! . However,
n—lz[ S J( s J

x y
the most common way to determine ris by
using technology.

DAT-1.B.3

A correlation coefficient close to 1 or -1 does
not necessarily mean that a linear model
is appropriate.

continued on next page

2

SKILLS
&3 Data Analysis

Calculate summary
statistics, relative

positions of points within a
distribution, correlation, and
predicted response.

N e
& Statistical
Argumentation

4.B

Interpret statistical
calculations and findings to
assign meaning or assess
a claim.
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LEARNING OBJECTIVE

DAT-1.C

Interpret the correlation for a
linear relationship. [Skill 4.B]

AP Statistics Course and Exam Description

ESSENTIAL KNOWLEDGE

DAT-1.C.1
The correlation, 7, is unit-free, and always
between -1 and 1, inclusive. A value of r=0
indicates that there is no linear association.

A value of r =1orr =—1 indicates that there is
a perfect linear association.

DAT-1.C.2

A perceived or real relationship between two
variables does not mean that changes in one
variable cause changes in the other. That is,

correlation does not necessarily imply causation.

Course Framework V.1
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TOPIC 2.6

Linear Regression

Models

Required Course Content

ENDURING UNDERSTANDING

Regression models may allow us to predict responses to changes in an

explanatory variable.

LEARNING OBJECTIVE

DAT-1.D
Calculate a predicted

response value using a linear
regression model. [Skill 2.C]

AP Statistics Course and Exam Description

ESSENTIAL KNOWLEDGE

DAT-1.D.1

A simple linear regression model is an equation
that uses an explanatory variable, x, to predict
the response variable, y.

DAT-1.D.2

The predicted response value, denoted by

y.is calculated as y = a + bx, where ais the
y-intercept and b is the slope of the regression
line, and x is the value of the explanatory variable.

DAT-1.D.3

Extrapolation is predicting a response value
using a value for the explanatory variable that is
beyond the interval of x-values used to determine
the regression line. The predicted value is less
reliable as an estimate the further we extrapolate.

2

SKILL
&3 Data Analysis

Calculate summary
statistics, relative

positions of points within a
distribution, correlation, and
predicted response.
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Exploring Two-Variable Data

2

SKILLS
&3 Data Analysis

Construct numerical or
graphical representations
of distributions.

Describe data presented
numerically or graphically.

TOPIC 2.7
Residuals

Required Course Content

ENDURING UNDERSTANDING

Regression models may allow us to predict responses to changes in an

explanatory variable.

LEARNING OBJECTIVE

DAT-1.E

Represent differences
between measured and
predicted responses using
residual plots. [Skill 2.B]

DAT-1.F

Describe the form of
association of bivariate
data using residual plots.
[Skill 2.A]

AP Statistics Course and Exam Description

ESSENTIAL KNOWLEDGE

DAT-1.E.1
The residual is the difference between
the actual value and the predicted value:
residual = y — J.

DAT-1.E.2

Aresidual plot is a plot of residuals versus
explanatory variable values or predicted
response values.

DAT-1.F.1

Apparent randomness in a residual plot for a
linear model is evidence of a linear form to the
association between the variables.

DAT-1.F.2

Residual plots can be used to investigate the
appropriateness of a selected model.
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TOPIC 2.8

Least Squares

Regression

Required Course Content

ENDURING UNDERSTANDING

Regression models may allow us to predict responses to changes in an

explanatory variable.

LEARNING OBJECTIVE

DAT-1.G

Estimate parameters for the
least-squares regression
line model. [Skill 2.C]

AP Statistics Course and Exam Description

ESSENTIAL KNOWLEDGE

DAT-1.G.1

The least-squares regression model minimizes
the sum of the squares of the residuals and
contains the point (x, ).

DAT-1.G.2
The slope, b, of the regression line can

S
be calculated asb =r| -~ |where ris the
S

X
correlation between x and y, s_is the sample
standard deviation of the response variable, y,
and s_is the sample standard deviation of the
explanatory variable, x.

DAT-1.G.3

Sometimes, the y-intercept of the line does not
have a logical interpretation in context.

DAT-1.G.4

In simple linear regression, r’is the square of
the correlation, . It is also called the coefficient
of determination. r* is the proportion of variation
in the response variable that is explained by the
explanatory variable in the model.

continued on next page

2

SKILLS
&3 Data Analysis

Calculate summary
statistics, relative

positions of points within a
distribution, correlation, and
predicted response.

N e
& Statistical
Argumentation

4.B

Interpret statistical
calculations and findings to
assign meaning or assess
a claim.
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LEARNING OBJECTIVE ESSENTIAL KNOWLEDGE

DAT-1.H DAT-1.H.1
Interpret coefficients for the The coefficients of the least-squares
least-squares regression regression model are the estimated slope and
line model. [Skill 4.B] y-intercept.

DAT-1.H.2

The slope is the amount that the predicted
y-value changes for every unit increase in x.

DAT-1.H.3

The y-intercept value is the predicted value of
the response variable when the explanatory
variable is equal to 0. The formula for the
y-intercept, a, isa =7y —bx.
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TOPIC 2.9

Analyzing Departures
from Linearity

Required Course Content

ENDURING UNDERSTANDING

Regression models may allow us to predict responses to changes in an

explanatory variable.

LEARNING OBJECTIVE

DAT-1.1

Identify influential points
in regression. [Skill 2.A]

AP Statistics Course and Exam Description

ESSENTIAL KNOWLEDGE

DAT-1.1.1

An outlier in regression is a point that does
not follow the general trend shown in the rest
of the data and has a large residual when

the Least Squares Regression Line (LSRL)

is calculated.

DAT-1.1.2

A high-leverage point in regression has a
substantially larger or smaller x-value than the
other observations have.

DAT-1.1.3

An influential point in regression is any point
that, if removed, changes the relationship
substantially. Examples include much different
slope, y-intercept, and/or correlation. Outliers
and high leverage points are often influential.

continued on next page

2

SKILLS
&3 Data Analysis

Describe data presented
numerically or graphically.

Calculate summary
statistics, relative

positions of points within a
distribution, correlation, and
predicted response.
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LEARNING OBJECTIVE

DAT-1.J

Calculate a predicted
response using a least-
squares regression line for
a transformed data set.
[Skill 2.C]

AP Statistics Course and Exam Description

ESSENTIAL KNOWLEDGE

DAT-1.J.1

Transformations of variables, such as
evaluating the natural logarithm of each value of
the response variable or squaring each value of
the explanatory variable, can be used to create
transformed data sets, which may be more
linear in form than the untransformed data.

DAT-1.J.2

Increased randomness in residual plots after
transformation of data and/or movement

of r* to a value closer to 1 offers evidence
that the least-squares regression line for the
transformed data is a more appropriate model
to use to predict responses to the explanatory
variable than the regression line for the
untransformed data.
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AP STATISTICS

UNIT 3

Collecting
Data

Ap| 12-15%

AP EXAM WEIGHTING

o ~9-10

CLASS PERIODS
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AP Statistics Course and Exam Description

AP

Remember to go to AP Classroom
to assign students the online
Personal Progress Check for

this unit.

Whether assigned as homework or
completed in class, the Personal
Progress Check provides each
student with immediate feedback

related to this unit's topics and skills.

Personal Progress Check 3
Multiple-choice: ~20 questions
Free-response: 2 questions
= Exploring Data and
Collecting Data

= Collecting Data
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BIGIDEA 1

Variation and
Distribution ITXQ

= What do our data tell us?

BIGIDEA 3
Data-Based
Predictions, Decisions,
and Conclusions XX
= Why might the data
we collected not
be valid for drawing
conclusions about an
entire population?

>

UNIT
( ) 12-15" srexamweiching

"'9-1 0 CLASS PERIODS

N—

Collecting Data

Developing Understanding

Depending on how data are collected, we may or may not be able to generalize findings

or establish evidence of causal relationships. For example, if random selection is not

used to obtain a sample from a population, bias may result and statistics from the sample
cannot be assumed to generalize to the population. For data collected using well-designed
experiments, statistically significant differences between or among experimental treatment
groups are evidence that the treatments caused the effect. Students learn important
principles of sampling and experimental design in this unit; they will learn about statistical

inference in Units 6-9.

Building Course Skills

[1.B]1.C LY W¥:]

Statisticians must be adept at determining
"What is this question asking?" Students
should get into the habit of identifying the
task in the given prompt before they begin,
then checking that their response addresses
that task. For example, when asked if it would
be appropriate to generalize the results

of a given experiment, students need to
provide a clear "yes" or “no" decision in their
response, along with an explanation that
supports their decision.

Although students may recognize that

they need to justify their reasoning, they
often struggle to include explicit evidence
supporting their claims. For instance,

claims about non-response bias should be
supported with evidence indicating whether
the sample result is likely to be too high or
too low compared to the population value
that is being estimated. As another example,
students need to clearly explain why a
particular variable might lead to confounding
in a given setting.

AP Statistics Course and Exam Description

Preparing for the AP Exam

Students should continue to practice using
precise language in their writing for the

AP Exam. For example, some students refer
to random selection when they should be
writing about random assignment, or vice
versa. Students should write about random
selection when discussing generalizing
results of a sample to the population.
Students should write about random
assignment when discussing experiments
or their results. Because random assignment
to treatments in an experiment tends to
balance the effects of uncontrolled variables
across groups, researchers can conclude
that statistically significant differences in
the response are caused by the effects

of the treatments. When justifying a claim
that experimental treatments cause such
statistically significant differences, students
should cite the random assignment of
treatments and should not refer to other
irrelevant elements of well-designed
experiments. Students should also continue
to practice connecting responses to the
specific context of the question.
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Collecting Data

3

UNIT AT A GLANCE

£
=
22 Class Periods
54
&S Topic Skills ~9=10 CLASS PERIODS
= 3.1 Introducing Statistics: K [dentify the question to be answered or problem
E Do the Data We Collected to be solved (nhot assessed).
> Tell the Truth?
3.2 Introduction to EEd Describe an appropriate method for gathering
Planning a Study and representing data.
4.A Make an appropriate claim or draw an
. appropriate conclusion.
&
8 3.3 Random Sampling and X3 Describe an appropriate method for gathering
Data Collection and representing data.
3.4 Potential Problems EEd Describe an appropriate method for gathering
with Sampling and representing data.
3.5 Introduction to EEd Describe an appropriate method for gathering
Experimental Design and representing data.
KX Identify key and relevant information to answer a
- question or solve a problem.
:
> 3.6 Selecting an EEd Describe an appropriate method for gathering
Experimental Design and representing data.
3.7 Inference and Experiments [4B Interpret statistical calculations and findings to
assign meaning or assess a claim.
Go to AP Classroom to assign the Personal Progress Check for Unit 3.
™ Review the results in class to identify and address any student misunderstandings.
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SAMPLE INSTRUCTIONAL ACTIVITIES

The sample activities on this page are optional and are offered to provide possible ways to
incorporate various instructional approaches into the classroom. They were developed in
partnership with teachers from the AP community to share ways that they approach teaching
some of the topics in this unit. Please refer to the Instructional Approaches section beginning
on p. 207 for more examples of activities and strategies.

Activity Topic

Sample Activity

1 3.2

Graphic Organizer

Provide students with a table listing all possible combinations of whether a study
involves random sampling (yes or no) and random assignment (yes or no). Ask them to fill
in each cell with both the type of conclusion that is appropriate (association or causation)
and the generalizability of the results (to the population or to only those similar to the
study participants).

0Odd One Out

After modeling an odd one out example, have students form groups of four and give each
of them a description of a statistical study. Explain that three of the studies are of the same
type (observational or experimental) and one is different. Have students work together in
their groups to determine which study is the odd one out and explain why.

3.3

Password-Style Games

After completing the lessons on sampling and surveying, use the following 10 termsin a
password-style game: census, simple random sample, stratified random sample, cluster
sample, systematic random sample, bias, voluntary response bias, undercoverage,
nonresponse bias, and response bias. The winner is the pair whose partner guesses the
most terms correctly from the descriptions given.

Sentence Starters

Provide students with the scenario from 2006 Form B FRQ 5. Have them complete the

following sentence starter to explain confounding:”____ are confounded with
becauseeach___ wasusedinonlyone____  Ifadifference

in the draft is observed, we will not know whether the difference is due to the

or the "

Think-Pair-Share

Provide students with a description of a well-designed experiment (e.g., 2010 FRQ 1) and
ask them to individually identify the type of design, the experimental units, the treatments,
and how the study addresses the principles of a well-designed experiment (including
random assignment, control, blinding, and replication). Then have students share their
thoughts with their neighbor.
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Collecting Data

3

SKILL

% Selecting Statistical
Methods

Identify the question to
be answered or problem
to be solved.

TOPIC 3.1

Introducing Statistics:
Do the Data We Collected
Tell the Truth?

Required Course Content

ENDURING UNDERSTANDING

Given that variation may be random or not, conclusions are uncertain.

LEARNING OBJECTIVE

VAR-1.E
Identify questions to be
answered about data
collection methods. [Skill 1.A]

AP Statistics Course and Exam Description

ESSENTIAL KNOWLEDGE

VAR-1.E.1

Methods for data collection that do not rely on
chance result in untrustworthy conclusions.
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TOPIC 3.2

Introduction to

Planning a

Study

Required Course Content

ENDURING UNDERSTANDING

The way we collect data influences what we can and cannot say about a population.

LEARNING OBJECTIVE

DAT-2.A

Identify the type of a study.
[Skill 1.C]

DAT-2.B
Identify appropriate
generalizations and
determinations based on
observational studies.
[Skill 4.A]

AP Statistics Course and Exam Description

ESSENTIAL KNOWLEDGE

DAT-2.A.1

A population consists of all items or subjects
of interest.

DAT-2.A.2

A sample selected for study is a subset of
the population.

DAT-2.A.3

In an observational study, treatments are not
imposed. Investigators examine data for a
sample of individuals (retrospective) or follow a
sample of individuals into the future collecting
data (prospective) in order to investigate a topic
of interest about the population. A sample survey
is a type of observational study that collects data
from a sample in an attempt to learn about the
population from which the sample was taken.

DAT-2.A.4

In an experiment, different conditions
(treatments) are assigned to experimental units
(participants or subjects).

DAT-2.B.1

Itis only appropriate to make generalizations
about a population based on samples that are
randomly selected or otherwise representative
of that population.

continued on next page

3

SKILLS

2%\ Selecting Statistical
Methods

Describe an appropriate
method for gathering and
representing data.

N o e
& Statistical
Argumentation

4.A
Make an appropriate

claim or draw an
appropriate conclusion.
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ESSENTIAL KNOWLEDGE

DAT-2.B DAT-2.B.2

Identify appropriate A sample is only generalizable to the

generalizations and population from which the sample

determinations based on was selected.

obs_ervannaI studies. DAT-2.B.3

[Skill 4.A] . , ,
It is not possible to determine causal
relationships between variables using data
collected in an observational study.
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TOPIC 3.3

Random Sampling
and Data Collection

Required Course Content

ENDURING UNDERSTANDING

The way we collect data influences what we can and cannot say about a population.

LEARNING OBJECTIVE

DAT-2.C

Identify a sampling method,
given a description of a study.
[Skill 1.C]

AP Statistics Course and Exam Description

ESSENTIAL KNOWLEDGE

DAT-2.C.1

When an item from a population can be
selected only once, this is called sampling
without replacement. When an item from the
population can be selected more than once,
this is called sampling with replacement.

DAT-2.C.2

A simple random sample (SRS) is a sample in
which every group of a given size has an equal
chance of being chosen. This method is the
basis for many types of sampling mechanisms.
A few examples of mechanisms used to obtain
SRSs include numbering individuals and using
arandom number generator to select which
ones to include in the sample, ignoring repeats,
using a table of random numbers, or drawing a
card from a deck without replacement.

DAT-2.C.3

A stratified random sample involves the
division of a population into separate groups,
called strata, based on shared attributes or
characteristics (homogeneous grouping).
Within each stratum a simple random sample is
selected, and the selected units are combined
to form the sample.

continued on next page

3

SKILL

2%\ Selecting Statistical
Methods

Describe an appropriate
method for gathering and
representing data.
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DAT-2.D

Explain why a particular
sampling method is or

is not appropriate for a
given situation. [Skill 1.C]

AP Statistics Course and Exam Description

ESSENTIAL KNOWLEDGE

DAT-2.C.4

A cluster sample involves the division of a
population into smaller groups, called clusters.
Ideally, there is heterogeneity within each
cluster, and clusters are similar to one another
in their composition. A simple random sample
of clusters is selected from the population to
form the sample of clusters. Data are collected
from all observations in the selected clusters.

DAT-2.C.5

A systematic random sample is a method in
which sample members from a population are
selected according to a random starting point
and a fixed, periodic interval.

DAT-2.C.6

A census selects all items/subjects in
a population.

DAT-2.D.1
There are advantages and disadvantages
for each sampling method depending
upon the question that is to be answered
and the population from which the sample
will be drawn.

Course Framework V.1

78

Return to Table of Contents
© 2020 College Board



Collecting Data

( UNIT

TOPIC 3.4

Potential Problems
with Sampling

Required Course Content

ENDURING UNDERSTANDING

The way we collect data influences what we can and cannot say about a population.

LEARNING OBJECTIVE

DAT-2.E
Identify potential sources of
bias in sampling methods.
[Skill 1.C]

AP Statistics Course and Exam Description

ESSENTIAL KNOWLEDGE

DAT-2.E.1

Bias occurs when certain responses are
systematically favored over others.

DAT-2.E.2

When a sample is comprised entirely of
volunteers or people who choose to participate,
the sample will typically not be representative
of the population (voluntary response bias).

DAT-2.E.3

When part of the population has a reduced
chance of being included in the sample, the
sample will typically not be representative of
the population (undercoverage bias).

DAT-2.E.4

Individuals chosen for the sample for whom
data cannot be obtained (or who refuse to
respond) may differ from those for whom data
can be obtained (nonresponse bias).

DAT-2.E.5
Problems in the data gathering instrument or
process result in response bias. Examples include
questions that are confusing or leading (question
wording bias) and self-reported responses.

DAT-2.E.6
Non-random sampling methods (for example,
samples chosen by convenience or voluntary
response) introduce potential for bias because
they do not use chance to select the individuals.

3

SKILL

2%\ Selecting Statistical
Methods

Describe an appropriate
method for gathering and
representing data.
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3

SKILLS

% Selecting Statistical
Methods
1.

Describe an appropriate
method for gathering and
representing data.

Identify key and relevant
information to answer

a question or solve

a problem.

TOPIC 3.5

Introduction to
Experimental Design

Required Course Content

ENDURING UNDERSTANDING

Well-designed experiments can establish evidence of causal relationships.

LEARNING OBJECTIVE

VAR-3.A

Identify the components of
an experiment. [Skill 1.C]

AP Statistics Course and Exam Description

ESSENTIAL KNOWLEDGE

VAR-3.A.1

The experimental units are the individuals
(which may be people or other objects of
study) that are assigned treatments. When
experimental units consist of people, they
are sometimes referred to as participants
or subjects.

VAR-3.A.2

An explanatory variable (or factor) in an
experiment is a variable whose levels are
manipulated intentionally. The levels or
combination of levels of the explanatory
variable(s) are called treatments.

VAR-3.A.3

A response variable in an experiment is

an outcome from the experimental units
that is measured after the treatments have
been administered.

VAR-3.A.4

A confounding variable in an experiment is

a variable that is related to the explanatory
variable and influences the response
variable and may create a false perception of
association between the two.

continued on next page
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LEARNING OBJECTIVE ESSENTIAL KNOWLEDGE
VAR-3.B VAR-3.B.1

Describe elements of a
well-designed experiment.
[Skill 1.B]

VAR-3.C
Compare experimental

designs and methods.
[Skill 1.C]

A well-designed experiment should include
the following:

a. Comparisons of at least two treatment
groups, one of which could be a
control group.

b. Random assignment/allocation of
treatments to experimental units.

c. Replication (more than one experimental
unit in each treatment group).

d. Control of potential confounding variables
where appropriate.

VAR-3.C.1

In a completely randomized design,
treatments are assigned to experimental units
completely at random. Random assignment
tends to balance the effects of uncontrolled
(confounding) variables so that differences in
responses can be attributed to the treatments.

VAR-3.C.2

Methods for randomly assigning treatments to
experimental units in a completely randomized
design include using a random number
generator, a table of random values, drawing
chips without replacement, etc.

VAR-3.C.3

In a single-blind experiment, subjects do not
know which treatment they are receiving, but
members of the research team do, or vice versa.

VAR-3.C.4

In a double-blind experiment neither the
subjects nor the members of the research
team who interact with them know which
treatment a subject is receiving.

VAR-3.C.5

A control group is a collection of experimental
units either not given a treatment of interest or
given a treatment with an inactive substance
(placebo) in order to determine if the treatment
of interest has an effect.

VAR-3.C.6

The placebo effect occurs when experimental
units have a response to a placebo.
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VAR-3.C.7
For randomized complete block designs,
treatments are assigned completely at random
within each block.

VAR-3.C.8

Blocking ensures that at the beginning of the
experiment the units within each block are
similar to each other with respect to at least
one blocking variable. A randomized block
design helps to separate natural variability from
differences due to the blocking variable.

VAR-3.C.9

A matched pairs design is a special case of
a randomized block design. Using a blocking
variable, subjects (whether they are people
or not) are arranged in pairs matched on
relevant factors. Matched pairs may be
formed naturally or by the experimenter.
Every pair receives both treatments by
randomly assigning one treatment to one
member of the pair and subsequently
assigning the remaining treatment to the
second member of the pair. Alternately, each
subject may get both treatments.
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TOPIC 3.6

Selecting an
Experimental Design

Required Course Content

ENDURING UNDERSTANDING

Well-designed experiments can establish evidence of causal relationships.

LEARNING OBJECTIVE

Explain why a particular
experimental design
is appropriate. [Skill 1.C]

ESSENTIAL KNOWLEDGE

There are advantages and disadvantages for
each experimental design depending on the
question of interest, the r