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S T A T E M E N T  O F PU R PO S E 
 
 
 

Advanced Placement Statistics has been developed for the highly motivated student who has demonstrated proficiency 
in Algebra II and possesses sufficient mathematical maturity and quantitative reasoning ability.  The student may plan 
to enter a variety of disciplines not limited to the sciences or mathematics, but also the including fields social science, 
business, health and humanities.  The study of AP Statistics will introduce the student to major concepts and tools for 
collecting, analyzing and drawing conclusions from data. 

 
The course will develop a systematic overview of statistics showing how data collection and exploration are synthesized 
with sound inferential arguments.   The four major themes are exploratory analysis, planning a study, probability 
and statistical inference.  Students are expected to apply problem-solving skills, mathematical reasoning and written 
communication skills to the solution of problems in many statistical applications. 

 
One goal is to develop statistical thinking by examining real data produced from well-designed experiments and surveys 
in real life problems.  The skill of successful and appropriate communication of findings based on statistics and the use 
of varied graphic techniques is a constant emphasis. 

 
Another goal of this course is to provide highly motivated students with one or two complete semesters of college level 
statistics while preparing them to succeed on the Advanced Placement Statistics test and to study advanced statistics 
as incoming college freshmen. 
 

Separately we assess students to gauge progress and inform instruction. Benchmark assessments for students in grades 9 through 12 are 
administered in the form of a midterm and final exam for full year courses. *Special Note: Only final exams are administered at the end 
of quarter courses and semester courses.  
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GO A L S 
 
 
 
 

This course offers students the opportunity to: 
 
 
 

1.   develop and increase logical thinking skills 
 

2.   expand problem solving skills 
 

3.   acquire a deeper understanding of statistical inference 
 

4.   apply appropriate statistical techniques to the solution of “real-world” problems 
 

5.   use the graphing calculator to apply mathematical skills necessary for the solution of statistical problems 
 

6.   expand and increase oral and written communication skills 
 

7.   use statistics as a vehicle to make connections within mathematics and form interdisciplinary links 
 

8.   prepare for the Advanced Placement Statistics test 
 

9.   prepare to study advanced statistics courses in college 
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T H E L I V I N G C U R R I C U L U M 
 

Curriculum guides are designed to be working documents.   Teachers are encouraged to make notes in the margins. 
Written comments can serve as the basis for future revisions.  In addition, the teachers and administrators are invited to 
discuss elements of the guides as implemented in the classroom and to work collaboratively to develop recommendations 
for curriculum reforms as needed. 

 
 

AFFIRMATIVE ACTION 
 

During the development of this course of study, particular attention was paid to material that might discriminate on the 
basis of sex, race, religion, national origin, or creed.  Every effort has been made to uphold both the letter and spirit of 
affirmative action mandates as applied to the content, the texts and the instruction inherent in this course. 
 
 

MODIFICATIONS AND ADAPTATIONS 
 

             For guidelines on how to modify and adapt curricula to best meet the needs of all students, instructional staff should refer to 
the following link - http://njcdd.org/wp-content/uploads/2016/08/tools-teacherspart2.pdf. Instructional staff of students 
with Individualized Education Plans (IEPs) must adhere to the recommended modifications outlined in each individual 
plan. 
 

 
M E T HO D 

 

A variety of different techniques are used throughout the course, including use of technology to enhance student discovery in 
simulations and understanding of sampling distributions, statistical computations and various common graphic displays of 
univariate and bivariate data such as histograms, box plots, scatter plots, residuals and regression models.  The course 
encourages hands-on activities with student participation individually and in small groups to share ideas and increase self- 
confidence and skill in communication of ideas. 

 
The NCTM Standards and the NJ Core Curriculum Content Standards endorse the use of discovery-based, hands-on, group- 
oriented, non-routine problem solving and technology dependent lessons.  These methodologies are the expected mode of 
instruction that must be used on a consistent basis and are inherent throughout this course.  Students will apply statistical 
concepts and design as well as inference techniques to models to explore a variety of practical real-life situations.  Further, 
they will learn to clearly communicate their findings.  Alternate forms of assessment including problems, group work, labs, 
reports, projects and inference tests will enable students to demonstrate all they have mastered throughout the course. 

http://njcdd.org/wp-content/uploads/2016/08/tools-teacherspart2.pdf
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A S S E S S M E N T  C O M P O N E N T 
 
 
 

“Assessment must be more than testing; it must be a continuous, dynamic and often informal process,” according to NCTM 
Curriculum and Evaluation Standards for School Mathematics. 

 
With this in mind, the assessment tools for the AP Statistics course should include, but no be limited to: 

 
� open-ended questions 
� problem-solving experiences using real-life data 
� labs – individual/partner/group 
� projects – individual/partner/group 
� concepts and application of technology 
� partner quizzes/tests 
� notebook quizzes 
� unit tests/quizzes 
� student self-assessment 

 
Utilizing a variety of assessment techniques enables the teacher and the student to understand more fully the mathematical 
strengths and weaknesses of the student and the program. 
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The Use of Technology 
 

The AP Statistics course adheres to the philosophy and methods of modern data analysis.  Although the distinction between 
graphing calculators and computers is becoming blurred as technology advances, at present the fundamental tool of data analysis is the 
computer.  The computer does more than eliminate the drudgery of hand computation and graphing—it is an essential tool for 
structured inquiry. 

 
Data analysis is a journey of discovery.  It is an iterative process that involves a dialogue between the data and a 

mathematical model.  As more is learned about the data, the model is refined and new questions are formed.  The computer aids in this 
journey in some essential ways.  First, it produces graphs that are specifically designed for data analysis.   These graphical displays 
make it easier to observe patterns in data, to identify important subgroups of the data, and to locate any unusual data points.   Second, 
the computer allows the student to fit complex mathematical models to the data and to asses how well the model fits the data by 
examining the residuals.  Finally, the computer is helpful in identifying an observation that h as an undue influence on the analysis and 
in isolating its effects. 

 
In addition to its use in data analysis, the computer facilitates the simulation approach to probability that is emphasized in the 

AAP Statistics course.  Probabilities of random events, probability distributions of random variables, and sampling distributions of 
statistics can be studied conceptually, using simulation.  This frees the student and teacher from a narrow approach that depends on a 
few simple probabilistic models. 

 
Because the computer is central to what statisticians do, it is considered essential for teaching the AP Statistics course. 

However, it is not yet possible for students to have access to a computer during the AP Statistics Exam.  Without a computer and 
under the conditions of aimed exam, students cannot be asked to perform the amount of computation that is needed for many statistical 
investigations. Consequently, standard computer output will be provided as necessary and students will be expected to interpret it. 

 
A graphing calculator is a useful computational aid, particularly in analyzing small data sets, but should not be considered 

equivalent to a computer in the teaching of statistics.  If a graphing calculator is used in the course, its computational capabilities 
should include standard statistical univariate and bivariate summaries through linear regression.   Its graphical capabilities should 
include common univariate and bivariate displays such as histograms, boxplots, and scatterplots.  Students find calculators where data 
are entered into a spreadsheet format particularly easy to use.  Ideally, students should have access to both computers and calculators 
for work in and outside the classroom. 
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G R A D I N G P R O C E D U R E S 
 
 
 

Marking Period Grade: 
 

Assessments (quizzes, tests reports, student demonstrations), 90% 
   Labs, projects and other performance assessments  
  
Classroom discussion, assignments 10% 

 
 
 
 
 
 

Final Grade – Full Year Course 

Full Year Course 
• Each marking period shall count as 

20% of final grade (80% total).  

The midterm assessment will count as 10% of 
the final grade, and the final assessment will 
count as 10% of the final grade.  
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PARSIPPANY-TROY HILLS TOWNSHIP SCHOOLS 
 

C O U R S E  P R O F I C I E N C I E S  A N D  G R A D I N G P R O C E D U R E S 
 
 
COURSE NUMBER: MTH 460 COURSE TITLE: AP Statistics 

 
CO L L E G E  B O A RD  A P  S T AT I S T I CS  T O P I C  O UT L I NE  

 
Following is an outline of the major topics covered by the AP Statistics Exam.  The ordering here is intended to define the scope of the 
course but not necessarily the sequence.  The percentages in parentheses for each content area indicate the coverage for that content 
area in the exam. 

 
I. Exploring Data: Describing patterns and departures from patterns (20%-30%) 

 
Exploratory analysis of data makes use of graphical and numerical techniques to study patterns and departures from patterns.     

Emphasis should be placed on interpreting information from graphical and numerical displays and summaries. 
 

A.  Constructing and interpreting graphical displays of distributions of univariate data (dotplot, stemplot, histogram, cumulative 
frequency plot) 

1.  Center and spread 
2.  Clusters and gaps 
3.  Outliers and other unusual features 
4.  Shape 

 
B.  Summarizing distributions of univariate data 

1.  Measuring center: median, mean 
2.  Measuring spread: range, interquartile range, standard deviation 
3.  Measuring position: quartiles, percentiles, standardized scores (z-scores) 
4.  Using boxplots 
5.  The effect of changing units on summary measures 
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CO L L E G E B O A RD A P S T AT I S T I CS T O P I C O UT L I NE ( c o n t i n u e d ) 

I.  Exploring Data: Describing patterns and departures from patterns (20%-30%) (continued) 

C.  Comparing distributions of univariate data (dotplots, back-to-back stemplots, parallel boxplots) 
1.  Comparing center and spread: within group, between group variation 
2.  Comparing clusters and gaps 
3.  Comparing outliers and other unusual features 
4.  Comparing shapes 

 
D.  Exploring bivariate data 

1.  Analyzing patterns in scatterplots 
2.  Correlation and linearity 
3.  Least-squares regression line 
4.  Residual plots, outliers, and influential points 
5.  Transformations to achieve linearity: logarithmic and power transformations 

 
E.  Exploring categorical data 

1.  Frequency tables and bar charts 
2.  Marginal and joint frequencies for two-way tables 
3.  Conditional relative frequencies and association 
4.  Comparing distributions using bar charts 
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C O LLE G E BO A R D A P ST A T I ST I C S T O P I C O U T L I N E ( c o nt i nue d ) 

 

 
II. Sampling and Experimentation: Planning and conducting a study (10%-15%) 

 
Data must be collected according to a well-developed plan if valid information on a conjecture is to be obtained.  This plan 

includes 
clarifying the question and deciding upon a method of data collection and analysis. 

 
A.  Overview of methods of data collection 

1.  Census 
2.  Sample survey 
3.  Experiment 
4.  Observational study 

 
B.  Planning and conducting surveys 

1. Characteristics of a well-designed and well-conducted survey 
2. Populations, samples, and random selection 
3. sources of bias in sampling and surveys 
4. Sampling methods, including simple random sampling, stratified random sampling, and cluster sampling 

 
C.  Planning and conducting experiments 

1. Characteristics of a well-designed and well-conducted experiment 
2. Treatments, control groups, experimental units, random assignments, and replication 
3. Sources of bias and confounding , including placebo effect and blinding 

 
4. Completely randomized design 
5. Randomized block design, including matched pairs design 

 
D.  Generalizability of results and types of conclusions that can be drawn from observational studies, experiments, and surveys 
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CO L L E G E B O A RD A P S T AT I S T I CS T O P I C O UT L I NE ( c o n t i n u e d ) 

 

 
III.  Anticipating Patterns: Exploring random phenomena using probability and simulation (20%-30%) 

 
Probability is the tool used for anticipating what the distribution of data should look like under a given model. 

 
A.  Probability 

1. Interpreting probability, including long-run relative frequency interpretation 
2. “Law of Large Numbers” concept 
3. Addition rule, multiplication rule, conditional probability, and independence 
4. Discrete random variables and their probability distributions, including binomial and geometric 
5. Simulation of random behavior and probability distributions 
6. Mean (expected value) and standard deviation of a random variable, and linear transformation of a random variable 

 
B.  Combining independent random variables 

1. Notion of independence versus dependence 
2. Mean and standard deviation for sums and differences of independent random variables 

 
C.  The normal distribution 

1. Properties of the normal distribution 
2. Using tables of the normal distribution 
3. The normal distribution as a model for measurements 
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COLLEGE BOARD AP STATISTICS TOPIC OUTLINE (continued) 

 

 
III.  Anticipating Patterns: Exploring random phenomena using probability and simulation (20%-30%) (continued) 

 
D.  Sampling distributions 

1. Sampling distribution of a sample proportion 
2. Sampling distribution of a sample mean 
3. Central Limit Theorem 
4. Sampling distribution of a difference between two independent sample proportions 
5. Sampling distribution of a difference between two independent sample means 
6. Simulation of sampling distributions 
7. t-distribution 
8. Chi-square distribution 

 
IV.  Statistical Inference: Estimating population parameters and testing hypotheses (30%-40) 

 
Statistical inference guides the selection of appropriate models. 

 
A.  Estimation (point estimators and confidence intervals) 

1. Estimating population parameters and margins of error 
2. Properties of point estimators, including unbiasedness and variability 
3. Logic of confidence intervals, meaning of confidence level and confidence intervals, and properties of confidence intervals 
4. Large sample confidence interval for a proportion 
5. Large sample confidence interval for a difference between two proportions 
6. Confidence interval for a mean 
7. Condolence interval for a difference between tow means (unpaired and paired) 
8. Confidence interval for the slope of a least-squares regression line 
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COLLEGE BOARD AP STATISTICS TOPIC OUTLINE (continued) 

IV.  Statistical Inference: Estimating population parameters and testing hypotheses (30%-40)b (continued) 

B.  Tests of significance 
1. Logic of significance testing, null and alternative hypotheses; p-values; one- and two-sided test; concepts of Type I and Type 

II errors; concept of power 
2. Large sample test for a proportion 
3. Large sample test for a difference between two proportions 
4. Test for a mean 
5. Test for a difference between two means (unpaired and paired) 
6. Chi-square test for goodness of fit, homogeneity of proportions, and independence (one- and two-way tables 
7. Test for the slope of a least-squares regression line 
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PROFICENCIES/OBJECTIVES 

 
AP Statistics 

Topic 
Standards 

 
SUGGESTED ACTIVITIES 

 
EVALUATIONS/ 
ASSESSMENTS 

 
Teacher 

Notes 

I.  EXPLORING DATA 
Students will be able to:  Student will:   
I.  Exploring Data 

 
A. Exploring Univariate Data 

1. Graphs 
2. Summarize distributions 

 
B. Normal Distribution 

1. Characteristics of the normal 
distribution 

2. Use of tables and problem-solving 
 
C. Exploring Bivariate Data 

1. Scatterplots 
2. Correlation 
3. Least-squares regression 
4. Non-linear relationships 
5. Interpreting correlation and 

regression 

 
 
 
8.1.12.A.1-3 
I.A.1-4 

 
I.B.1-5 

 
 
 
8.1.12.A.1 
III.C.1 

 
III.C.2-3 

 
 
8.1.12.A.1 
8.1.12.A.3 

 
 
 
Video:  What is Statistics? 

 
Discussion:  Use of statistical inform- 
ation  in  contemporary  media 
(Summer assignment). 

 
 
 
Activity:    Examine and interpret 
graphical representation of data. 

 
 
 
Lab:   Graph and analyze student- 
collected measurements and use a 
normal curve to model. 

 
 
 
The written summer 
assignment may be used to 
assess skill in independent 
research and 
communication 

 
Assessments  should 
include  drawings  as  well 
as  interpreting  various 
types of graphs. 

 
Evaluate lab results for 
students’ ability to relate the 
normal distribution to 
phenomena in the social or 
natural environment. 

 
The TI-84 is 
used 
throughout 
the entire 
course 
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PROFICENCIES/OBJECTIVES 

 
AP 

Statistics 
Topic 

Standards 

 
 
 

SUGGESTED ACTIVITIES 

 
EVALUATIONS/ 
ASSESSMENTS 

 
Teacher 

Notes 

I.  EXPLORING DATA 
Students will be able to:  Student will:   
I.   Exploring Data (cont’d.) 

 
D. Categorical Data 

1. Tables and charts 
2. Two way tables 

 
 
 
8.1.12.A.1-2 
I.D.1 
I.D.2 
I.D.3 
I.D.5 
I.D.2 

 
 
 
I.E.1,4 
I.E.2-3 

 
 
 
Students will use the graphing 
calculator to display and investigate 
the relationship of two variables. 

 
 
 
Assessment should require 
students to demonstrate 
familiarity with the 
statistical and graphic 
functions of the TI-84 
calculator. 
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PROFICENCIES/OBJECTIVES 

 
AP Statistics 

Topic 
Standards 

 
 
 

SUGGESTED ACTIVITIES 

 
EVALUATIONS/ 
ASSESSMENTS 

 
Teacher 

Notes 

I.  SAMPLING AND EXPERIMENTATION 
Students will be able to:  Student will:   
II. Sampling and Experimentation 

 
A.  Surveys, Sampling and Bias 

 

 
 
 
 
 
B.  Well-designed Observations and 

Experiments 
 
C.  Treatments, Controls, Experimental 

Units and Replication 
 
D.  Completely Randomized and Block 

Randomized Experiments 
 
E. Bias, Confounding, Placebo Effect, 

Blinding 
 
F. Simulating Experiments 

 
G. Drawing Conclusions 

8.1.12.A.1-2 
 

 
 
II.B.1-4 

 
 
 
 
 
 
II.A.1-4 

 

 
 
II.C.1-2 

 

 
 
II.C.4-5 

 
 
 
 
II.C.3 

 

 
 
III.A.5 

 
II.D 

 
 
 
Discussion: Design of fish food study 
(released AP exam) 

 
 
 
 
Lab: Work cooperatively to write and 
refine survey questions that reduce 
bias 

 
Activity: Choose a sample of 
rectangles to experience the effect of 
hidden bias 

 
Project: Develop the design for an 
observational study or experiment 

 
 
 
Students may write 
summary of the class 
discussion and evaluate 
independent using similar 
experimental design. 

 
Assessment should include 
questions about the impact 
of sampling techniques on 
validation of results. 

 
 
 
Use rubric to evaluate 
student designs. 

 
Test may include an essay 
comparing completely 
randomized experiments. 
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PROFICENCIES/OBJECTIVES 

 
AP Statistics 

Topic 
Standards 

 
 
 

SUGGESTED ACTIVITIES 

 
EVALUATIONS/ 
ASSESSMENTS 

Teacher 
Notes 

II. SAMPLING AND EXPERIMENTATION 
Students will be able to:  Student will:   
II.   Sampling and Experimentation 

(cont.d) 
 
Surveys, Sampling and Bias 

 
 
 
 
 
 
 
A. Well-designed Observations and 

Experiments 
 
B. Treatments, Controls, Experimental 

Units and Replication 
 
C. Completely Randomized and Block 

Randomized Experiments 
 
D. Bias, Confounding, Placebo Effect, 

Blinding 
 
E. Simulating Experiments 

 
F. Drawing Conclusions 

8.1.12.A.1,2,4 
 
 
 
 
II.B.1-4 

 
 
 
 
 
 
 
II.A.1-4 

 
 
 
II.C.1-2 

 
 
 
II.C.4-5 

 
 
 
II.C.3 

 
 
 
III.A.5 

 
II.D 

 
 
 
 
Discussion:     Design  of  fish  food 
study (released AP exam) 

 
 
 
 
Lab:  Students work cooperatively to 
write and refine survey questions that 
reduce bias 

 
Activity:    Choose a sample of 
rectangles to experience the effect of 
hidden bias 

 
 
 
Project:  Develop the design for an 
observational study or experiment 

 
 
 
 
Students may write 
summaries of the class 
discussion or evaluate 
independently a similar 
experimental design. 

 
Assessments  should 
include questions about the 
impact of sampling 
techniques on validity of 
results. 

 

 
 
 
 
 
Use rubric to evaluate 
student designs. 

 
Assessments may include 
an essay comparing 
completely   randomized 
and block randomized 
experiments. 
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PROFICENCIES/OBJECTIVES 

 
AP 

Statistics 
Topic 

Standards 

 
 
 

SUGGESTED ACTIVITIES 

 
EVALUATIONS/ 
ASSESSMENTS 

 
Teacher 

Notes 

III.   ANTICIPATING PATTERNS 
Students will be able to:  Student will:   
III. Anticipating Patterns 

 
A. Probability 

1. Probability and models 
2. Discrete and continuous random 

variables 
3. Mean, variance, Law of Large 

Numbers 
 
B. Discrete Variable distributions 

1. Binomial 
2. Geometric 

 
C. Combining Dependent Random 

Variables 
 
D. Sampling Distributions 

1. Overview of distributions 
2. Sample proportions 
3. Sample means 
4. Simulation of distributions 

8.1.12.A.1 
 
 
 
III.A.1,3 
III.A.4 

 
III.A.2,6 

 
 
 
III.A.4 
III.A.4 

 
 
 
III.B.2 

 
 
 
III.D.1-3 
III.D.4 
III.D.5,7 
III.D.6 

 
 
 
Activity:   Give examples of discrete 
and continuous data 

 
Writing:  Demonstrate understanding 
of the Central Limit Theorem 

 
Activity:   Describe two dice-rolling 
distributions,  the  first  binomial  and 
the second geometric 

 
 
 
Class Simulation:  Collect numerous 
samples and develop the sample 
mean distribution 

 
 
 
Assessments should 
emphasize both 
understanding  of  theory 
and mastery of 
computational techniques. 

 
 
 
Questions should extend to 
higher-level applications, 
using probability rules to 
solve multi-step problems. 

 
Evaluate student’s written 
summaries of the 
simulation. 
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PROFICENCIES/OBJECTIVES 

 
AP 

Statistics 
Topic 

Standards 

 
 
 

SUGGESTED ACTIVITIES 

 
EVALUATIONS/ 
ASSESSMENTS 

 
Teacher 

Notes 

IV. STATISTICAL INFERENCE 
Students will be able to:  Student will:   
IV. Statistical Inference 

 
A.  Introduction to confidence intervals 

 
B.  Tests of significance 

1.  P-values 
2.  Power, Type I and Type II errors 

 
C.  Inference for the Mean of a 
Population 

1.  One-sample t-procedure 
2.  Two-sample t-procedures 

 
D.  Inference for Proportions 

1. Confidence intervals for proportions 
2. Significance test for one population 

proportion 
3. Comparing two population 

proportions 

8.1.12.A.1 
 
IV.A.1-5 

 
IV.B.1 
IV.B.1 

 
 
 
 
IV.A.6,B.4 
IV.A.7,B.5 

 
IV.A.4 
IV.B.2 

 
IV.B.3 

 
 
 
Activity:  Construct confidence 
intervals 
Writing:  Explain the design and 
conclusions of a significance test 

 
Activity:  Construct and interpret 
tests of inference 

 
Technology:  Use the graphing 
calculator to perform a chi square test 
for goodness of fit 

 
 
 
Evaluations should require 
orderly presentation of 
computation and clear 
communication of final 
conclusions. 
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PROFICENCIES/OBJECTIVES 

 
AP 

Statistics 
Topic 

Standards 

 
 
 

SUGGESTED ACTIVITIES 

 
EVALUATIONS/ 
ASSESSMENTS 

 
Teacher 

Notes 

IV. STATISTICAL INFERENCE (cont’d.) 
Students will be able to:  Student will:   
V. Statistical Inference (cont’d.) 

 
E. Chi-Square Procedures 

1. Test for goodness of fit 
2. Two-way tables 
3. Chi-square test for independence 

 
F. Inference for Regression 

1. Inference about the model 
2. Inference about the prediction 

8.1.12.A.1 
 
IV.B.6 
IV.B.6 
IV.B.6 

 
 
 
 
IV.A.8. 
IV.B.7 

 
 
 
Preparation:  Gain familiarity with 
the format of the AP test questions 
and grading rubrics, review all topics 
and take practice exams 

 
Project:  Pose a meaningful question, 
design a study, collect and analyze 
data and summarize results 

 
 
 
Given  a  sample  response 
to an AP test question, 
students will critique and 
improve the response 
according to the published 
rubrics. 

 
The rubric should include 
all aspects of the study 
from design to final oral 
and written presentation. 
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PROFICENCIES/OBJECTIVES 

 
AP 

Statistics 
Topic 

Standards 

 
 
 

SUGGESTED ACTIVITIES 

 
EVALUATIONS/ 
ASSESSMENTS 

 
Teacher 

Notes 

IV. STATISTICAL INFERENCE (cont’d.) 
Students will be able to:  Student will:   
VI. Statistical Inference (cont’d.) 

 
G. Chi-Square Procedures 

1. Test for goodness of fit 
2. Two-way tables 
3. Chi-square test for independence 

 
H. Inference for Regression 

1. Inference about the model 
2. Inference about the prediction 

8.1.12.A.1 
 
IV.B.6 
IV.B.6 
IV.B.6 

 
 
 
 
IV.A.8 
IV.B.7 

 
 
 
Preparation:  Gain familiarity with 
the format of the AP test questions 
and grading rubrics, review all topics 
and take practice exams 

 
Project:  Pose a meaningful question, 
design a study, collect and analyze 
data and summarize results 

 
 
 
Given  a  sample  response 
to an AP test question, 
students will critique and 
improve the response 
according to the published 
rubrics. 

 
The rubric should include 
all aspects of the study 
from design to final oral 
and written presentation. 
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A D O P T E D  T E X T 
 
 
The Practice of Statistics.  Yates, Moore and McCabe, Freeman, 5th edition, 2015. 

 
 
 

S U P P L E M E N T A L  A N D  R E F E R E N C E  W O R K S 
 
 
Activity-based Statistics: Instructor Resources.  Scheaffer, et. al, 1996. 

 
Activity-based Statistics: Student Guide.  Scheaffer, Springer Verlag, 1996. 

 
Amsco’s AP Statistics: Preparing for the Advanced Placement Examination, 2nd edition.  Bohan, Amsco, 2006. 

 
Barron’s How to Prepare for the AP Statistics.  Sternstein, Barrons, 2000. 

 
Elementary Statistics, Seventh Edition.  Trida, Addison-Wesley, 1997. 

 
Explorations Statistics Handbook for the TI-83.  Morgan, Texas Instruments, 2001. 

 
Released Exam 1997 AP Statistics.  The College Board, 1998. 

 
Teacher’s Guide – AP Statistics.  Watkins, The College Board, 1997. 
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T E A C H E R  N O TES  
 
 
 
The teacher should make use of resources at the following websites: 

 
http://www.collegeboard.org 

 
http://education.ti.com 

 
 
 
 
Student competence with the TI-84 should be emphasized throughout. 

 
 
 
Students should frequently practice responding to questions of all formats from released AP exams. 

It is essential that students develop the ability to communicate clearly about statistics. 

http://www.collegeboard.org/
http://education.ti.com/


24 
MTH460 AP STATISTICS 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A P P E N D I X A 
 
 

GE N E R A L  S C OR I N G  GU I D E  F O R  O P E N - E N DE D  Q U E S T I O NS  
 
 

Tw o  a s p e c t s ,  s t a t i s t i c a l  k n o w l e d g e a n d  c o m m u n i c a t i o n  o f  t h a t k n o w l e d g e 
a r e  c o m b i n e d i n t o a  s i n g l e s c o r e f o r e a c h  q u e s t i o n 
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GENERAL SCORING GUIDE FOR OPEN-ENDED QUESTIONS 
 
The short-answer questions and investigative task on the Advanced Placement Statistics exam will be scored “holistically”; that is, the 
response will be considered as an entire package.  If a student leaves out one component or gets a calculation wrong so that the numerical 
results are off, that does not mean a zero on the entire response.  A student could make up a deficiency in one component with an 
insightful comment in another.  On the other hand, correct numerical calculations do not guarantee a perfect score on the question. 

 
A guide to how these questions will be scored appears below.  Note that there are two aspects to the scoring;  statistical knowledge 
and communication of that knowledge.  These are combined into a single score for each question.  Responses should be written as 
clearly as possible, in complete sentences.   Every step in a numerical calculation does not have to be shown, but students should 
explain how they arrived at the numbers that appear on the page and why they calculated them.  Sample scoring rubrics for several 
questions printed in the AP Statistics course of study (two free-response questions and one investigative task) also appear below. 

 
A GUIDE TO SCORING OPEN-ENDED STATISTICS QUESTIONS 

 
SCORE 

 
STATISTICAL KNOWLEDGE 

 
COMMUNICATION 

  
Identification  of  the  important  components  of  the 
problem 

 
Demonstration of the statistical concepts and techniques 
that result in a correct solution of the problem 

 
Explanation  of  what  was  done  and  why,  along  with  a 
statement of conclusions drawn 

4 � shows  complete  understanding  of  the  problem’s 
statistical components 

� synthesizes   a  correct   relationship   among  these 
components, perhaps with novelty and creativity 

� uses appropriate and correctly executed statistical 
techniques 

� may have minor arithmetic errors, but answers are 
still reasonable 

� provides a clear, organized and complete explanation 
using correct terminology of what was done and why 

� states appropriate assumptions and caveats 
� uses  diagrams  or  plots  when  appropriate  to  aid  in 

describing the solution 
� states an appropriate and complete conclusion 
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A Guide To Scoring Open-Ended Statistics Questions (continued) 

 
 

SCORE 
 

STATISTICAL KNOWLEDGE 
 

COMMUNICATION 

3 � shows   substantial   understanding   of   the   problem’s 
statistical components 

� synthesizes  a  relationship  among  these  components, 
perhaps with minor gaps 

� 

� provides a clear, but not perfectly organized explanation, 
using correct terminology of what was done and why, but 
explanation may be slightly incomplete 

� may miss necessary assumptions or caveats 
� uses diagrams or plots when appropriate to aid in describing 

the solution 
� states a conclusion that follows from the analysis, but may 

be somewhat incomplete 

2 � shows some understanding of the problem’s statistical 
components 

� shows little in the way of a relationship among these 
components 

� uses some appropriate statistical techniques, but misses 
or misuses others 

� may have arithmetic errors that result in unreasonable 
answers 

� provides   some   explanation   of   what   was   done,   but 
explanation  may  be  vague  and  difficult  to  interpret  and 
terminology may be somewhat inappropriate 

� uses  diagrams  in  an  incomplete  or  ineffective  way,  or 
diagrams may be missing 

� states a conclusion that is incomplete 

1 � shows limited understanding of the problem’s statistical 
components by failing to identify important components 

� shows little ability to organize a solution and may use 
irrelevant information 

� misuses or fails to use appropriate statistical techniques 
� has arithmetic errors that result in unreasonable answers 

� provides minimal or unclear explanation of what was done 
or why it was done, and the explanation may not match the 
presented solution 

� fails to use diagrams or plots, or uses them incorrectly 
� states an incorrect conclusion or fails to state a conclusion 

0 � shows little to no understanding of statistical 
components 

� provides no explanation of a legitimate strategy 
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A P P E N D I X B 
 
 

T W O  S A M P L E  A U T H E N T I C  A S S E S S M E N T S  
SPECIFIC GRADING RUBRICS AND SOLUTIONS 
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SAMPLE AUTHENTIC ASSESSMENT #1 
 
A new type of fish food has become available for salmon raised on fish farms. Your task is to design an experiment to compare the 
weight gain of salmon raised over a six-month period on the new and the old types of food. The salmon you will use for this 
experiment  have  already  been  randomly  placed  in  eight  large  tanks  in  a  room  that  has  a  considerable  temperature  gradient. 
Specifically, tanks on the north side of the room tend to be much colder than those on the south side. The arrangement of tanks is shown 
on the diagram below. 

 
Window Door Window 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Heater 
 
 
 
 

Describe a design for this experiment that takes into account the temperature gradient. 



29 
MTH460 AP STATISTICS 
 
Sample Assessment #1 (continued) 

 

 

S CO RI N G  G UI DE L I N E S 
 

 
4  Complete Response 

 
� Shows four blocks of two tanks each, with the pairs of tanks being in nearly identical conditions with regard to temperature. The 

blocks are (1,4), (2,3), (5,8), and (6,7). 
� States clearly that this is the potentially most effective arrangement of blocks since these pairs should be the most homogeneous. 
� Explains a correct method for randomly assigning treatments to blocks. 

 
3  Substantial Response 

 
� Shows two blocks of four tanks each which take into account the north-south temperature gradient. The blocks are (1,2,3,4) and 

(5,6,7,8). 
� Or, shows four blocks of two tanks each which take into account the north-south temperature gradient. These blocks are (1,2), 

(3,4), (5,6), and (7,8). 
� Or, shows a correct design for the case in which both foods could be used in each tank. 
� Explains a method of randomly assigning the two treatments to tanks that shows some understanding of randomization. 

 
2  Developing Response 

 
� Shows a design that correctly takes temperature into account, but ignores the randomization. 
� Or, explains a method of randomly assigning the two treatments to tanks and indicates that temperature is to be taken into account 

in the analysis. 
 
1  Minimal Response 

 
� Shows some knowledge of what is meant by blocks, but is not clear on any rationale for choosing blocks or any method of 

assigning treatments. 
� Or, states that the two treatments must be randomly assigned to tanks but ignores the temperature gradient. 
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Sample Assessment #1 (continued) 

 

 
 

S O L U T I O N 
 
 
Describe a design for this experiment that takes account of the temperature gradient. 

 
 
 
To account for the temp. gradient, the salmon should be divided into the following groups: 

 
1 + 4 
5 + 8 
2 + 3 
6 + 7 

 
 
Each fish in these groups would be in the relatively same temp. environment as the other 
fish in the group, based on room location 

 
 
You would now randomly assign 1 fish in each group the new food, and give the other fish the old food.  After 6 months, compare the 
weight gain of each fish in each group.  Any differences in the weight gain would have to be attributed to the new food, since 
temperature differences have been neutralized. 

 
 
 
 
 

C O M M E NT AR Y 
 
 
In this response, the block arrangement for tanks is chosen correctly and randomization is used properly.  The conclusion is a clear 
statement on the purpose of blocking and randomization, showing that the student understands the basic principle.  SCORE = 4 
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SAMPLE AUTHENTIC ASSESSMENT #2  
 
I N VE S T I G AT I VE  T AS K 

 
 
 

CALCULUS AB 
 1986 1987 
 Examination 

Grade 
Number of 
Students 

% Number of 
Students 

% 

Extremely Well Qualified 
Well Qualified 
Qualified 
Possibly Qualified 
No Recommendation 

5 
4 
3 
2 
1 

6,676 
9,164 
11,766 
7,095 
5,904 

16.44 
22.57 
28.98 
17.47 
14.54 

37 
28 
68 
35 
32 

18.50 
14.00 
34.00 
17.50 
16.00 

Total Number of Students 
Mean Grade 
Standard Deviation 

40,605 
3.09 
1.28 

200 
3.02 
1.32 

 

Number of Schools 
 

4,275 
 

Not Available 
 

Number of colleges 
 

1,207 
 

Not Available 

 
The table shown above provides information about the scores on the 1986 and 1987 Calculus AB examinations.  The 
data for 1986 was obtained from all students who took the exam.   The data for 1987 was obtained from a random 
sample of 200 students.  The data from this sample will be used to predict the performance of all students who took the 
1987 Calculus AB examination. 

 
a.   Does this data provide evidence of a change in the distribution of grades from 1986 to 1987?  Give an appropriate 

statistical justification to support your conclusion. 
 

b.   Is there evidence that there is a change in the mean grade from 1986 to 1987?  Give appropriate statistical evidence to 
support your conclusion. 
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Sample Assessment #2 (continued)  
 
S A M P L E  S CO R I N G  G U I DE  

 
 

4 
Complete 
Response 

� Recognizes that part (a) requires a goodness-of-fit test 
� Correctly calculates a chi-square statistic 
� Correctly states the degrees of freedom and an approximate p-value 
� Provides an appropriate and correct concluding statement 
� Recognizes that part (b) requires a one-sample test or confidence interval for a mean 
� Correctly calculates a test statistic or a confidence interval 
� Provides an appropriate and correct concluding statement 

3 
Substantial 
Response 

� Recognizes that part (a) requires a comparison of proportions 
� Calculates a chi-square statistic, perhaps with minor errors 
� Correctly states the degrees of freedom and an approximate p-value 
� Provides a nearly correct concluding statement 
� Recognizes that part (b) requires a one-sample test or confidence interval for a mean 
� Calculates an appropriate test statistic or confidence interval, perhaps with minor errors 
� Provides a nearly correct concluding statement 
� 

2 
Developing 
Response 

� Attempts to set up a chi-square test for part (a), but does so incorrectly 
� Gives evidence of understanding how to get the degrees of freedom and a p-value 
� Provides a decision consistent with the calculated test statistic 
� Attempts to set up a one-sample test or confidence interval for a mean 
� Provides a decision consistent with the calculated test statistic or confidence interval 
� 

1 
Minimal 
Response 

� Considers part (a) as something other than a goodness-of-fit test 
� Provides incorrect reasoning toward a decision 
� Considers part (b) as something other than a one-sample test or confidence interval for a mean 
� Provides incorrect reasoning towards a decision 
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Sample Assessment #2 (continued) 
 
 

S O L U T I O N 
a. Let the null hypothesis to that the distribution of grades is the same in 1987 as it was in 1986. 

 
Grade Observed in 1987 

Sample: O 
Expected in 1987 

Sample: E 
(O − E)2 

E 
5 37 32.88 0.516 
4 28 45.14 6.508 
3 68 57.96 1.739 
2 35 34.94 0.000 
1 32 29.08 0.293 

Total 200 200 X2 = 9.06 
 

From the chart with 4 degrees of freedom and 5 percent level of significance, the critical value of X2 is 9.49.  The p- 
value is between .05 and .10.  This indicates there is borderline evidence that the distribution of 1987 grades differs 
from the distribution of 1986 grades.  The difference appears to be that there are fewer grade 4’s in 1987. 

 
 
 

b. The 95 percent confidence interval for the mean grade of all Calculus AB papers in 1987 is: 
 
 

3.02 ± 1.96  1.32 
  

= 3.02 ± 0.18, 

� 200   

 
= (2.84, 3.20) 

 
No, there is no statistical evidence of a change in the mean grade.  The mean grade for all 1986 examinations was 
3.09.  Since this mean is in the confidence interval above, we cannot reject the possibility that the mean grade for all 
of the 1987 papers will turn out to be 3.09.  In other words, if the mean for all of the 1987 papers is really 3.09, the 
same as in 1986, it would not be unlikely to get a mean of 3.02 in a sample of 200 examinations from 1987. 
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A P P E N D I X  C 
 
 
 

S H O W C A S E P O R T F O L I O G U I D E L I N E S 
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Parsippany – Troy Hills 
 
 

Secondary Math Departments 
 

 
 
 

Showcase Portfolio Guidelines 
 
 

All secondary math courses showcase portfolios will contain evidence of the following NJ Core Curriculum Content Standards in 
Mathematics: 

 
 
 

1.   Problem-Solving 
2.   Reasoning 
3.   Tools and Technology 
4.   Patterns, Relationships and Functions 

 
Specifically the student’s showcase portfolio for each subject will display evidence of the following local standards: 

 
 
 
AP Statistics: 

 
1.   Ability to select the correct test, confirm all assumptions, state the null and alternate hypotheses, complete the test, and interpret 

the results in non-technical language for hypotheses testing. 
2.   Use of the TI-83/TI-84 to investigate graphic representations of data, to computer one-variable or two-variable statistics, and the 

complete hypothesis tests. 
3.   Understanding of the relationship between the distribution of the population and the sampling distribution for the mean, taking into 

account the effect of sample size. 
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AP PE NDI X D 

FO R MUL AS  



37 
MTH460 AP STATISTICS 

 

 
 
 
 
F or mu l as  

 
 
S t ude nt s e nr ol l e d i n t he A P S t a t i s t i cs c our s e s houl d c onc e nt r a t e t he i r t i me a nd e f f or t on 
de ve l op i ng a t horough un de r s t a n di n g of t he f unda me n t a l c onc e pt s of s t at i s t i c s.  T he y do 
not ne e d t o me mor i z e f or mul a s . 

 

 
T he f ol l ow i ng l i s t of f or mul a s a nd t a bl e s w i l l be f ur ni s he d t o s t u de nt s t aki ng t he A P 
S t at i s t i cs E x a m.  T each ers ar e en co u r a ge d t o f a mi l i a r i z e t he i r st ude nt s w i t h t he f or m a nd 
not a t i on  of  t he se  f or mul a s  b y  ma ki ng  t he m a c c e s s i bl e  a t  t he  a ppr opr i a t e  t i me s  dur i ng  t he  
co u rs e.  
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2 

 

Single-Sample 
 

 
sumtie 

 

Slaoda nl Oeviallon 
or Statistic 

 
Sample Mean 

C1 
Tn 

 
Sample Proportion Je<l - e) 

11 
 
 

Two-Sample 
 

 

Statlsllc Standard Deviation 
or Statistic 

 
Difference or 

sample means J...H"2 

Special case when 
a, = a1 

 
a I   +  I 

nl  nl 
Difference of 

snmplc proportions 
Je. (I - P!) + Jl2(1- Jl2) 

"'• '"2 
Special case when 

e, = P0 
 
 

Je(l - p)J I+ I 
n,  "• 

 

Chi-sq uare lCsl statistic • I.(observed -erpected) 
expected 
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AP PE NDI X E 
 
 

A P  ST A TI STI C S  SA M P LE  S Y LLA BI  
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AP Calculus BC 
Course of Study 

 
 
 

Course Content 
The district curriculum is based on the AP Board AP Calculus BC exam, but expanded to include an introduction to 
Multivariate Calculus topics. This is to service those students who receive scores of “5” on the AP test and are 
placed into a 3rd semester of Calculus at the most rigorous colleges. 

 
Assessments 
We provide a variety of assessment types: 
<  Free-response problems; 
<  Writing about mathematics, specifically the theory behind various methods used; 
<  Multiple choice problems geared specifically towards those used on the AP. 

 
These assessments take various forms: 
<  In-class tests every 10 school days; 
<  In-class work, usually requiring students to explain their answers and methods verbally; 
<  Take-home problem sets; 
<  A four-day practice AP exam given the week before the actual AP exam; 
<  Projects, which devise real-life situations requiring the use of Calculus. 

 
Calculators 
<  All students are required to have a TI-89 for their daily use in the course. Our school provides such 

calculators for loan during the year; 
<  As our course is geared towards the AP test, assessments are split about 50% permitting the use of TI-89 

calculators and 50% forbidding their use.  At times the calculators are a tool aiding the solution of a 
problem, while at other times they are the basis of the experimental mode itself. 

 
Textbook 
Larson, Roland E., and Robert P. Hostetler and Bruce H. Edwards. Calculus. 8th. Ed. Lexington, Massachusetts. 
D.C. Heath and Company, 2007. 

 
 
 

C o u r s e Ou t l in e 
Time allotted for each topic, shown in [brackets] is approximate. 

 
 

I.  Review of Functions and Introductory Calculus [3 days] 
Functions, Limits, and Basic Differentiation are taught in our Honors Precalculus course. Those topics are reviewed 
the first two days of class. 

 
 
! Introduction to Functions, including graphic, numerical, and analytic representations 

 

! Introduction to Limits, including graphic, numerical, and analytic representations 

! −∑ definition of limits 

! Properties of Limits 

! Techniques for evaluating limits 

! Continuity and One-Sided Limits. 
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! Infinite Limits and vertical asymptotes 

! Definition of the Derivative 

! Tangent Line Problem 

! Slope to a curve at a point 

! Basic Differentiation Rules and Rates of Change 

! Product and Quotient Rules 

! Higher Order Derivatives 

! Chain Rule 
 
 

II. Advanced Differentiation [9 days] 
 

! Implicit Derivatives 
 

! Related Rates 

! Differentials, and their use to approximate errors; Local Linearization 

! Newton’s Method 
 
 

III. Applications of Differentiation [20 days] 
 

! Relative and Absolute Extrema 

! Rolle’s Theorem and Mean Value Theorem 
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! Intermediate Value Theorem 
! Extreme Value Theorem 
! First Derivative Test 

! Intervals of increase/decrease. 
! Concavity and Second Derivative Test 

! Intervals where a function is concave up/down. 
! Optimization 
! Horizontal Asymptotes and Slant Asymptotes 
! Curve Sketching, including: 

! sketching from finding information about intercepts, asymptotes, derivatives, etc. 
! relating the graphs of f, f', and f". 

 
IV. Integration [15 days] 
! Antiderivatives 
! General and particular solutions with initial conditions 
! Area by rectangle approximations 
! Riemann Sums and Definite Integrals 
! Exact Areas using limits 
! Fundamental Theorems of Calculus, including Accumulation Functions 
! Average Value of a Function 
! Mean Value Theorem for Integrals 
! Integration of more complicated functions, including substitution method 
! Numerical Integration, including Trapezoidal Rule and Data Tables 

 
V. Transcendental Functions [26 days] 
! Exponential Functions, involving ex and ax. 
! Inverse Functions, and derivatives of inverses. 
! Differentiation of Natural Logarithm Functions, and functions involving logs to other bases. 
! Integration involving natural logs. 
! Solving differential equations using separation of variables. 
! Growth and Decay Models 
! Logistics Models 
! Slope Fields 
! Euler’s Method 
! Derivatives of Inverse Trigonometric Functions 
! Integrals involving Inverse Trigonometric Functions 
! Calculus of Hyperbolic Functions 

 
VI. Applications of Integration [13 days] 
! Area between curves 
! Volumes by disc / washer method 
! Volumes by shell method 
! Volumes knowing cross sections 
! Arc Length 
! Surface areas of Revolution 
! Work 
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VII. Techniques of Integration [13 days] 
! Integration by Parts 
! Trigonometric Integrals (such as ⊃sin2x cos3x dx) 
! Trigonometric Substitution 
! Integration by Partial Fractions 
! L’Hôpital’s Rule 
! Improper Integrals 

 
VIII. Infinite Series [20 days] 
! Sequences 
! Series and definition of convergence 
! Interval of convergence 
! Radius of convergence 
! Geometric series. 
! Integral Test 
! Comparison Test and Limit Comparison Test 
! Alternating Series and error bounds 
! Ratio and Root Tests 
! Taylor & Maclaurin Polynomials, including he Lagrange error term. 
! Power Series 

 
IX. Plane Curves [8 days] 
! Parametric Graphs 
! Calculus of Parametric Functions 
! Polar Graphs 
! Calculus of Polar Functions (including tangent lines) 
! Area, Arc Length, and Surface Area of Revolution of Polar Graphs 

 
X. Vectors [7 days] 
! Vector Arithmetic (sum, product, norm) 
! Vector Functions, and Space Curves, including limits and continuity 
! Derivatives and Integrals of Vector Functions 
! Velocity and Acceleration 

 
Review for AP Exam [15 days] 
Includes practicing with sample exams, discussing the proper form in which to write answers, grading patterns, and a full-length 
practice test. 

 
XI. Miscellaneous topics [22 days] 
! Centroids and Moment of Inertia 
! Dot Product and Cross Product of vectors 
! Equations of 3-D Lines and Planes 
! Surfaces in 3-D space 
! Cylindrical and Spherical Coordinates 
! Tangent and Normal Vectors to Vector Functions 
! Arc Length and Curvature of Vector Functions 
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Syllabus 
 
Course Content 
The district curriculum is based on the AP Board AP Statistics exam. 

 
Assessments 
We provide a variety of assessment types: 
  Free-response problems; 
  Writing about statistics, specifically the theory behind various methods used; 
  Multiple choice problems geared specifically towards those used on the AP. 

 
These assessments take various forms: 
  In-class tests every chapter; 
  In-class activities, usually requiring students to explain their answers and methods verbally; 
  Take-home activities; 
  A four-day practice AP exam given the week before the actual AP exam; 
  A culminating project (which must be an experiment, not an observational study). 

 
These assessments include the following components: 
  Analyzing a given statistical problem, including its hypothesis and data, and designing the most 

appropriate process for solving it; 
  Performing the appropriate experiment or test; 
  Drawing appropriate conclusions from the experiment or test; 
  Interpreting the results of the experiment or test and explaining their validity correlated to the premise of 

the original statistical problem; 
  Writing a summary explanation of the experiment or test in two different formats: a statistical analysis 

intended for statisticians, and a non-mathematical analysis intended for a non-mathematical audience 
(such as press releases or submission in a courtroom). 

 
Project 
The students must write a culminating project containing the following aspects: 
  Statement of hypothesis being tested; 
  Selection of the participants in the project including target population being tested, sample population, 

selection of either SRS or stratified blocks; 
  Discussion of “good experimental procedures” including pre-testing, double-blind; wording of 

information provided to subjects; post-testing; control groups; 
  Description of the methods used in the experiment; 
  Description of the results of the post-testing; 
  Analysis of the results using the vocabulary of statistics; 
  Interpretation of the results in the form of a media release for the general public; 
  The student must submit a written report as well as make an oral presentation to the class, followed by 

question-and-answer period “defending” the validity of their project as well as their 
analysis/interpretation. 

The first four steps above must be submitted to the teacher first; upon approval the experiment itself can be 
completed before final submission. 
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Calculators 
  All students are required to have a TI-84 for their daily use in the course.  Our school provides such 

calculators for loan during the year; 
  As our course is geared towards the AP test, TI-84 calculators are used on every assessment.  Students 

are always required to explain which steps they use on the calculator, what data they input, and what 
results the calculator prints out; 

  We do not currently have statistical software for investigating and analyzing data, but we do provide the 
students with printouts which they are required to read, understand, and analyze. 

 
Textbook 
Yates, Daniel, David Moore and George McCabe. The Practice of Statistics, 1st edition. 
New York: W.H. Freeman, 1999 

 
 

 
This course offers students the opportunity to: 
  develop and increase logical thinking skills; 
  expand problem solving skills; 

Goals 

  acquire a deeper understanding of statistical inference; 
  apply appropriate statistical techniques to the solution of “real-world” problems; 
  use the graphing calculator to apply mathematical skills necessary for the solution of statistical 

problems; 
  expand and increase oral and written communication skills; 
  use statistics as a vehicle to make connections within mathematics and form interdisciplinary 

links; 
  prepare for the Advanced Placement Statistics test; 
  prepare to study advanced statistics courses in college. 

 
Course Outline 

 
I. Organizing Data 

J. Exploring Univariate Data 
1. Graphs 
2. Summarize distributions 

K. Normal Distribution 
1. Characteristics of the normal distribution 
2. Use of tables and problem-solving 

L. Exploring Bivariate Data 
1. Scatterplots 
2. Correlation 
3. Least-squares regression 
4. Non-linear relationships 
5. Interpreting correlation and regression 
6. Categorical data 
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II  Planning a Study 

M. Surveys, Sampling and Bias 
N. Well-designed Observations and Experiments 
O. Treatments, Controls, Experimental Units and Replication 
P. Completely Randomized and Block Randomized Experiments 
Q. Bias, Confounding, Placebo Effect, Blinding 
R. Simulating Experiments 

 
III Anticipating Patterns 

S. Probability 
1. Probability and models 
2. Discrete and continuous random variables 
3. Mean, variance, Law of Large Numbers 

T. Discrete Variable distributions 
1. Binomial 
2. Geometric 

U. Sampling Distributions 
1. Overview of distributions 
2. Sample proportions 
3. Sample means 
4. Simulation of distributions 

 
IV  Statistical Inference 

V. Introduction to Inference 
1. Confidence intervals 
2. Tests of significance 
3. P-values, power, Type I and Type II errors 

W. Inference for the Mean of a Population 
1. One-sample t-procedures 
2. Two-sample t procedures 

 
X. Inference for Proportions 

1. Confidence intervals for proportions 
2. Significance test for one population proportion 
3. Comparing two population proportions 

 
Y. Chi-Square Procedures 

1. Test for goodness of fit 
2. Two-way tables 
3. Chi-square test for independence 

 
Z. Inference for Regression 

1. Inference about the model 
Inference about the prediction 
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Suggested Activities 
 
Discuss use of statistical information in contemporary media. 
Examine and interpret graphical representation of data. 
Choose a sample of rectangles to experience the effect of hidden bias. 
Give examples of discrete and continuous data. 
Describe two dice-rolling distributions, the first binomial and the second geometric. 
Construct confidence intervals. 
Construct and interpret tests of inference. 
Design of fish food study (released AP exam). 
Use the graphing calculator to perform a chi square test for goodness of fit. 
Graph and analyze student-collected measurements and use a normal curve to model. 
Use the graphing calculator to display and investigate the relationship of two variables. 
Students work cooperatively to write and refine survey questions that reduce bias. 
Develop the design for an observational study or experiment. 
Demonstrate understanding of the Central Limit Theorem. 
Collect numerous samples and develop the sample mean distribution. 
Explain the design and conclusions of a significance test. 
Pose a meaningful question, design a study, collect and analyze data and summarize results. 
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A P P E N D I X F 
 
 

A P  S T A T I S T I C S  C O U R S E  O U T L I N E 
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Topic Outline 
Following is an outline of the major topics covered by the AP Statistics Examination. The ordering here is intended to define the scope of the 
course but not necessarily the sequence. The percentages in parentheses for each content area indicate the coverage for that content area in 
the examination. 

 
I. Exploring Data: Describing patterns and departures from patterns 

 
II. Sampling and Experimentation: Planning and conducting a study 

 
III. Anticipating Patterns: Exploring random phenomena using probability and simulation 

 
IV. Statistical Inference: Estimating population parameters and testing hypotheses 

 
I. Exploring Data: Describing patterns and departures from patterns (20%-30%) 
Exploratory analysis of data makes use of graphical and numerical techniques to study patterns and departures from patterns. Emphasis 
should be placed on interpreting information from graphical and numerical displays and summaries. 

 
A. Constructing and interpreting graphical displays of distributions of univariate data (dotplot, stemplot, histogram, cumulative frequency 
plot) 

 
A. Center and spread 

 
B. Clusters and gaps 

 
C. Outliers and other unusual features 

 
D. Shape 

 
B. Summarizing distributions of univariate data 

 
. Measuring center: median, mean 

 
A. Measuring spread: range, interquartile range, standard deviation 

 
B. Measuring position: quartiles, percentiles, standardized scores (z-scores) 

C. Using boxplots 

D. The effect of changing units on summary measures 
 
C. Comparing distributions of univariate data (dotplots, back-to-back stemplots, parallel boxplots) 

 
. Comparing center and spread: within group, between group variation 

 
A. Comparing clusters and gaps 

 
B. Comparing outliers and other unusual features 

http://www.collegeboard.com/student/testing/ap/statistics/topic.html?stats&amp;data
http://www.collegeboard.com/student/testing/ap/statistics/topic.html?stats&amp;planning
http://www.collegeboard.com/student/testing/ap/statistics/topic.html?stats&amp;patterns
http://www.collegeboard.com/student/testing/ap/statistics/topic.html?stats&amp;inference
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C. Comparing shapes 

 
D. Exploring bivariate data 

 
. Analyzing patterns in scatterplots 

 
A. Correlation and linearity 

 
B. Least-squares regression line 

 
C. Residual plots, outliers, and influential points 

 
D. Transformations to achieve linearity: logarithmic and power transformations 

 
E. Exploring categorical data 

 
. Frequency tables and bar charts 

 
A. Marginal and joint frequencies for two-way tables 

 
B. Conditional relative frequencies and association 

 
C. Comparing distributions using bar charts 

 
II. Sampling and Experimentation: Planning and conducting a study (10%-15%) 
Data must be collected according to a well-developed plan if valid information on a conjecture is to be obtained. This plan includes clarifying 
the question and deciding upon a method of data collection and analysis. 

 
A. Overview of methods of data collection 

 
A. Census 

 
B. Sample survey 

 
C. Experiment 

 
D. Observational study 

 
B. Planning and conducting surveys 

 
. Characteristics of a well-designed and well-conducted survey 

 
A. Populations, samples, and random selection 

 
B. Sources of bias in sampling and surveys 

 
C. Sampling methods, including simple random sampling, stratified random sampling, and cluster sampling 

 
C. Planning and conducting experiments 
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. Characteristics of a well-designed and well-conducted experiment 
 
A. Treatments, control groups, experimental units, random assignments, and replication 

 
B. Sources of bias and confounding, including placebo effect and blinding 

 
C. Completely randomized design 

 
D. Randomized block design, including matched pairs design 

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

 
III. Anticipating Patterns: Exploring random phenomena using probability and simulation (20%-30%) 
Probability is the tool used for anticipating what the distribution of data should look like under a given model. 

 
A. Probability 

 
A. Interpreting probability, including long-run relative frequency interpretation 

 
B. 'Law of Large Numbers' concept 

 
C. Addition rule, multiplication rule, conditional probability, and independence 

 
D. Discrete random variables and their probability distributions, including binomial and geometric 

 
E. Simulation of random behavior and probability distributions 

 
F. Mean (expected value) and standard deviation of a random variable, and linear transformation of a random variable 

 
B. Combining independent random variables 

 
. Notion of independence versus dependence 

 
A. Mean and standard deviation for sums and differences of independent random variables 

 
C. The normal distribution 

 
. Properties of the normal distribution 

 
A. Using tables of the normal distribution 

 
B. The normal distribution as a model for measurements 

 
D. Sampling distributions 

 
. Sampling distribution of a sample proportion 

 
A. Sampling distribution of a sample mean 
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B. Central Limit Theorem 

 
C. Sampling distribution of a difference between two independent sample proportions 

 
D. Sampling distribution of a difference between two independent sample means 

 
E. Simulation of sampling distributions 

 
F. t-distribution 

 
G. Chi-square distribution 

 
IV. Statistical Inference: Estimating population parameters and testing hypotheses (30%-40%) 
Statistical inference guides the selection of appropriate models. 

 
A. Estimation (point estimators and confidence intervals) 

A. Estimating population parameters and margins of error 

B. Properties of point estimators, including unbiasedness and variability 
 
C. Logic of confidence intervals, meaning of confidence level and confidence intervals, and properties of confidence intervals 

 
D. Large sample confidence interval for a proportion 

 
E. Large sample confidence interval for a difference between two proportions 

 
F. Confidence interval for a mean 

 
G. Confidence interval for a difference between two means (unpaired and paired) 

H. Confidence interval for the slope of a least-squares regression line 

B. Tests of significance 
 

. Logic of significance testing, null and alternative hypotheses; p-values; one- and two-sided tests; concepts of Type I and Type II 
errors; concept of power 

 
A. Large sample test for a proportion 

 
B. Large sample test for a difference between two proportions 

 
C. Test for a mean 

 
D. Test for a difference between two means (unpaired and paired) 

 
E. Chi-square test for goodness of fit, homogeneity of proportions, and independence (one- and two-way tables) 

F. Test for the slope of a least-squares regression line 
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http://www.state.nj.us/education/cccs/2016/math/
http://www.state.nj.us/education/aps/cccs/tech/
http://www.state.nj.us/education/aps/cccs/career/
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