
AP Stats Webinar
Sampling Distributions of Means and Proportions
Monday,  16 Jan 2016, 7:30-8:30PM EDT

When you first log-on to the webinar you should hear music. If you do 

not hear music, you will need to make adjustments so you have access to 

sound for the webinar.

Try the following:

1. At the top of your screen, click on the communicate tab.

Select call using computer.

2. If this still does not work, you may need to log-off and log back on using 

a different browser (not Internet Explorer).
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Sampling Distributions of Means and Proportions
Monday,  16 Jan 2016, 7:30-8:30PM EDT

If you are still having sound issues, please use the “chat” feature to ask for 

help. Be sure to select “All Panelists” when asking your questions, so our 

moderator can view your comments and help.



Sampling Distributions of Means 
& Proportions
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Brief Resume’ (My Apologies)

• Member of the ASA/NCTM Joint Committee on Curriculum in Statistics (2016-2019)

• AP Statistics Exam Reader and Table Leader

• ASA National Poster Competition judge (2011-Present)

• Contributor and supplements author for The Practice of Statistics, 5th edition (2013)

• Presenter of two-day AP Statistics Teacher Workshop (2015)

• Co-author of the College Board Curriculum Module on Random Sampling and Random Assignment (2012)

• Co-leader of Experienced AP Statistics Teacher workshop (2014)

• Co-leader of Simulation Based Inference workshop (2015)

• Various workshops and sessions at NCTM regional and annual conferences (2011-2015)



Content Overview

(This content is non-negotiable.)



Sampling Distributions - General

• Sample statistics vary from sample to sample!

• Must know general ideas for all sampling distributions

• Bias (accuracy)

• Variability (precision)

• Must know characteristics of two specific sampling distributions

• Sample proportions, Ƹ𝑝

• Sample means, ҧ𝑥



The Sampling Distribution of a Sample Proportion ො𝑝

• Mean of sampling dist of Ƹ𝑝

• 𝜇 ො𝑝 = 𝑝

• So, Ƹ𝑝 is an unbiased estimator of p

• Standard deviation of sampling dist of Ƹ𝑝

• 𝜎 ො𝑝 =
𝑝 1−𝑝

𝑛

• Exactly true for sampling with replacement

• Approximately true for sampling without 

replacement as long as 𝑛 ≤ 1

10
𝑁



The Sampling Distribution of a Sample Proportion ො𝑝

• Shape of sampling dist of Ƹ𝑝

• Approximately normal if 

𝑛𝑝 ≥ 10 and 

𝑛 1 − 𝑝 ≥ 10



The Sampling Distribution of a Sample Mean ҧ𝑥

• Mean of sampling dist of ҧ𝑥

• 𝜇 ҧ𝑥 = 𝜇

• So, ҧ𝑥 is an unbiased estimator of 𝜇

• Standard deviation of sampling dist of ҧ𝑥

• 𝜎 ҧ𝑥 =
𝜎

𝑛

• Exactly true for sampling with replacement

• Approximately true for sampling without 

replacement as long as 𝑛 ≤ 1

10
𝑁



The Sampling Distribution of a Sample Mean ҧ𝑥

• Shape of sampling dist of ҧ𝑥

• Exactly normal for 

normal populations

• Approximately normal if 

𝑛 ≥ 30 for nonnormal

populations



Teaching Ideas & Tips



Formula Sheet

• The formulas for the mean and standard deviation of Ƹ𝑝 and ҧ𝑥 are on the AP Stats 

Formula Sheet



Teaching Sampling Distributions - General

• The ideas here are the foundation for 

confidence intervals and significance tests

• This chapter may become more clear after 

CIs and STs

• Create a complete sampling distribution 

from a small population



Teaching Sampling Distributions of ො𝑝

• Reese’s Pieces

• Make Ƹ𝑝 plots!

• True value of p is unknown

• Boxes with colored beads

• Can use different values for p

• Can make (or buy) cheap paddles/scoops

• Using  for the population proportion is 

acceptable



Teaching Sampling Distributions of ҧ𝑥

• Online Stat Book Applet

• http://onlinestatbook.com/stat_s

im/sampling_dist/

• Spend one lesson sampling from 

normal populations, one from 

non-Normal populations

• Look at several populations

• Use “custom” population

• Compare sampling distributions 

for different values of n



AP Exam Questions



2014 APFRQ #3 – School Attendance



2014 APFRQ #3 – School Attendance

• Rubric



Multiple Choice Questions (2008)



Multiple Choice Questions (2008)



Multiple Choice Questions (2012)



Multiple Choice Questions (2013)



Contact Me

Doug Tyson

Email: tyson.doug@gmail.com

FB: tyson.doug

Twitter: @tyson_doug

LI: tyson.doug

URL: MrTysonStats.com
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