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Moderator Bio

Standard Disclosure— No Restrictions

Mike Houston

T3 National Instructor
Riverside High School
Ellwood City, PA

Mike is in his twelfth year of teaching high school
mathematics in Ellwood City, PA. While
participating in a TI-Navigator™ Fast-Track in
2007, he learned how technology can effectively
cultivate students’ wide range of learning styles.
During this time, Mike has served as a T3 National
Instructor and a contributing author for
MathForward™,
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Panelists’ Bios

Landy Godbold

T3 National Instructor

Atlanta, GA

Landy holds BS and MS degrees in Applied
Mathematics from Georgia Tech and retired
after 40 years of teaching mathematics at The
Westminster Schools in Atlanta, GA. He
introduced statistics as an elective course
early in his tenure there and has actively
promoted the teaching of statistics since his
participation in the Woodrow Wilson Summer
Mathematics Institute (focus on statistics) in
1984. He continues to look for new ways to
use technology to help students understand
subtle statistical concepts.
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Gloria Barrett

T3 National Instructor

il

y@=i.a)  Durham, NC

Recently retired from the classroom, Gloria
Barrett taught secondary mathematics for 30
years, most of them at the North Carolina
School of Science and Mathematics in
Durham, NC. She has served as a T3
national instructor and College Board*
consultant for many years. Gloria has
conducted numerous workshops for teachers,
both nationally and internationally, focused
primarily on mathematical modeling and
strategies for teaching statistical concepts
using TI-84 calculators.
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Agenda

« Welcome & introductions

* Why do we need sampling distributions?

- Example using categorical data: AP* Statistics Exam 2005, FR #4 —
Prob Sim APP with TI-84 Plus CE

- Example using numerical data: AP* Statistics Exam 2009 Form B, FR #5 —
Simulation with TI-Nspire™ CX

 Online Resources

* Win registration for two to the 2018 T°>™ International Conference
Attend this webinar for a chance to win complimentary registration for two to
the 2018 T*™ |nternational Conference, March 2-4, 2018, in San Antonio,
Texas.

Standard Disclosure— No Restrictions
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Expected Outcomes

Understand Key Concepts:
« Hypothesis tests embody the “what’s typical” logic.

* ldentifying what's typical requires a distribution that allows comparison of what'’s
possible to what has actually occurred.

« Sampling distributions are integrally connected to the hypothesis being tested.

Explore Technology Skills:

* Design simulations to generate reference distributions for given hypothesis test
scenarios.

* Implement simulations using TI-84 tools such as ProbSim App and randnorm
or TI-nSpire™ tools such as randnorm and capture.

« Make hypothesis test decisions using simulated reference distributions.

Standard Disclosure— No Restrictions
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Previous Webinars

 Graphical Displays of Data
» Sampling and Design
* Probability

 On-demand webinars can be found at
http://education.ti.com/tiwebinars

Tonight

« Sampling Distributions
« why we need them
* how we get them

Standard Disclosure— No Restrictions
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AP* Statistics Exam 2006B, FR #6e (essence)

Sunshine Farms wants to know whether there is a difference
iIn consumer preferences for two new juice products. In a
blind taste test, 6 of 8 randomly chosen consumers preferred
“Tropical Taste” to “Citrus Fresh.”

Standard Disclosure— No Restrictions
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Questions to consider:

Do the taste results provide any evidence to support the
existence of a difference?
sample proportion preferring TT = 6/8, not 0.5

*Do the taste results provide convincing evidence to
support the existence of a difference?
hmm??7?

*How can we decide?
What's typical?

tandard Disclosure— No Restrictions
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The Logic of Hypothesis Tests

* The (null) hypothesis defines some “world™—
a hypothetical population

* We observe the value of a sample statistic (in the “real”
world) that measures a feature of interest

* We decide whether that real value is typical for the “world”
of the hypothesis—is reality consistent with hypothesis?

« Sampling distributions show what sample values are
typical!

Standard Disclosure— No Restrictions
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Where do sampling distributions come from?

* The null hypothesis

* Theory
* Simulation

Standard Disclosure— No Restrictions
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AP* Statistics Exam 2005, FR #4 (Abridged)

Some boxes of a certain brand of cereal include a
voucher for a free video rental inside the box. The
company that makes the cereal claims that a voucher
can be found in 20 percent of the boxes. However,
based on their experiences eating this cereal at home,
a group of students believes that the proportion of
boxes with vouchers is less than 0.2. This group of
students purchased 65 boxes of the cereal to
iInvestigate the company’s claim. The students found a
total of 11 vouchers for free video rentals in the 65
boxes.

Standard Disclosure— No Restrictions
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AP* Statistics Exam 2005, FR #4 (Abridged)

Suppose it is reasonable to assume that the 65 boxes
purchased by the students are a random sample of all
boxes of this cereal. Based on this sample, is there support
for the students’ belief that the proportion of boxes with
vouchers is less than 0.27?

We want to think about how we can answer this question
without performing a formal significance test.

Standard Disclosure— No Restrictions
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Questions to consider

* What is the parameter of interest?
the proportion of boxes with vouchers in the population

« What would the null hypothesis claim about this parameter’'s
world?

the value of the population proportion is 0.20
* What is the value of the statistic that measures the sample
proportion?
11/65 =0.17

* Do the sample results provide any evidence to support the
students’ belief?

Yes, sample proportion of boxes with vouchers < 0.20

* Do the sample results provide convincing evidence to
support the students’ belief?

Standard Disclosure— No Restrictions
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Do the sample results provide convincing evidence
to support the students’ belief?

We need to decide whether the sample value 0.17 is typical
for the “world” where the true proportion is 0.20.

We can use simulations to generate the distribution of
values of sample proportions that we get in samples of size
65 in the world where the population proportion is 0.20.

Think about how you could use a container of marbles to
simulate the proportion of boxes containing vouchers that
we would get in a sample of 65 boxes if the null hypothesis
Is true and the company puts vouchers in 20% of the

Standard Disclosure— No Restrictions
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Probability Simulation APP

Available for TI-83 Plus, T1-84 Plus, T1-84 Plus C, and
T1-84 Plus CE

Can download from:
https://education.ti.com
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AP* Statistics Exam 2009 Form B, FR #5

A bottle-filling machine is set to dispense 12.1 fluid ounces
into juice bottles. To ensure that the machine is filling
accurately, every hour a worker randomly selects four
bottles filled by the machine during the past hour and
measures the contents. If there is convincing evidence that
the mean amount of juice dispensed is different from 12.1
ounces or if there is convincing evidence that the standard
deviation is greater than 0.05 ounce, the machine is shut
down for recalibration. It can be assumed that the amount
of juice dispensed into bottles is normally distributed.

Standard Disclosure— No Restrictions
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AP* Statistics Exam 2009 Form B, FR #5

During one hour, the mean number of fluid ounces of four
randomly selected bottles was 12.05 and the standard
deviation was 0.085 ounce.

Questions to consider:
Do the sample results provide any evidence that population
standard deviation exceeds 0.05 ounces?
sample standard deviation = 0.085, which is greater
than 0.05
Do the sample results provide convincing evidence that
population standard deviation exceeds 0.05 ounces?
hmm???

tandard Disclosure— No Restrictions
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AP* Statistics Exam 2009 Form B, FR #5

(b) To determine whether this sample of four bottles
provides convincing evidence that the standard deviation of
the amount of juice dispensed is greater than 0.05 ounces,
a simulation study was performed. . .

How?7??

Standard Disclosure— No Restrictions
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“If there is convincing evidence that the mean amount
of juice dispensed is different from 12.1 ounces or if
there is convincing evidence that the standard
deviation is greater than 0.05 ounce, the machine is
shut down for recalibration. It can be assumed that
the amount of juice dispensed into bottles is normally
distributed.”

Let’'s take that to TI-nSpire™ . . .

Standard Disclosure— No Restrictions
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. In the simulation study, 300 samples, each of size 4,
were randomly generated from a normal population with
a mean of 12.1 and a standard deviation of 0.05. The
sample standard deviation was computed for each of the

300 samples. The dotplot below displays the values of
the sample standard deviations.

Standard Disclosure— No Restrictions
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AP* Statistics Exam 2009 Form B, FR #5
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Use the results of this simulation study to explain
why you think the sample provides or does not
provide evidence that the standard deviation of the
juice dispensed exceeds 0.05 fluid ounce.

Standard Disclosure— No Restrictions
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4 2018 T°™ International Conference warch2—4, 2018, an Antorio, Texas

ldeas shared.
Educators inspired.
Students engaged.

Get students excited about learning math, science and STEM
Explore fresh ideas, spark insights and extend your T3™ professional learning by
attending the 2018 T3™ International Conference, March 2-4 in San Antonio, Texas.

One lucky attendee of today’s webinar wins registration for two to the conference.
And the winner is ...

Learn more and register: education.ti.com/t3ic

Standard Disclosure— No Restrictions 22
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Upcoming Webinars & Survey

Register for upcoming webinars:

pa
v
/

education.ti.com/tiwebinars

Survey

After the webinar, a brief survey will automatically appear in your
web browser. We greatly appreciate your feedback.
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Certificate of Attendance

* To generate a Certificate of Attendance with your name and
information about the webinar, go to http://bit.ly/2elLsSMH

*9 TEXAS INSTRUMENTS

Education Technology

Vene Pavsee (e on gy rsteet a e

Generate Your Certificate - X uF 15 - Generar Certificado de Asistencia Math Nspired Resource Center: Calculus

CERTIFICATE OF ATTENDANCE

presented to
Your Name

What's New and Tried & True with ThNspire(tm) Technology Your Name - SEI AN £  Ss Nombre
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Post-Webinar Follow-up

Find useful resources, answers to your questions & access to friendly,
knowledgeable customer support and technical reps.

General Questions: 1-800-TI-CARES

Technical Questions:; 972-917-8324
or ti-cares@ti.com

For a consultation on an upcoming purchase of Tl Technology
or professional development, please contact us at: ti-educators@ti.com
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Wip TEXAS INSTRUMENTS



Thank you!

education.ti.com
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