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Overview

e Introduce the course in which I use my activity
e Context for activity in the curriculum
e Activity: Transformations of Random Variables



Statistics, an Introduction (MA 133)

e Required by many majors on campus

e First math course in years for many students

e Math-phobic students can become disconnected from the
material when using computational tools

e Main computational tool: TI 83/84 calculator

e Other tools:

o Random.org
o Google Sheets
o StatCrunch (Pearson)



Statistics, an Introduction (MA 133)

- Statisties, an Introduction
e My workbook: note-taking guides

First Edition, Revised

and worksheets

e Many worksheets/activities are
“tactile” and require students
to explore course material with
pencil and paper

Lindsey Fox




Curriculum

Samples

Elementary Probability
Discrete Populations
Exam #1

Continuous Populations
Sampling Distributions
Exam #2

Hypothesis Testing
Confidence Intervals
Exam #3

Linear Correlation
Introduction to Linear
Regression

Final Exam/Final Project
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Activity: Transformations of Random Variables
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What patterns do you notice?
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Use different colors or dot shapes (stars, squares, triangles, ete.) to differentiate between the populations.
Indicate the location of the mean of each population.
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Desmos Link



https://www.desmos.com/calculator/2d0vmsvpb2

Unit 2: Conti Populations & Sampling Distrit

Worksheet #7: Population Transformations=

2. Population V is a skewed right, continuous population with the following mean and standard deviation:

0Y=\/§

Based on what you have observed with population X, make an educated guess at what the parameters
for the transformed populations of ¥ will be.
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The plot of population YV is given below. Draw the plots for the transformed populations on the same
graph. Use different colors or lines (solid. dotted, starred, etc.) to differentiate between the populations.
Indicate the location of the mean of each population. (Hint: Think carefully about the heights of each
graph. )

What shape best describes the transformed populations? 6 d ﬂ %/(«U\’
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Results: DO NOT complete this page on your own! We will work together as a class.

Population Mean Standard Deviation Variance Distribution Shape
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Examples: Consider the normal population X with g = 100 and ¢ = 5. Find the following parameters.
L px-9=|0b-9 =) 2. psx = 3|00 =200 3 page = B2 =0
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4. On an exam, the mean score was 82.6 with a standard deviation of 4.75. If the instructor curves all scores by 5 points, what will be the curved
mean and standard deviation? (This is a discrete population!)

My= G2l o5 =435 My, =B o, =435

X+5 X

5. At the beginning of spring, sunflowers average 10.4 inches in height with a standard deviation of 2.33 inches. By the end of summer, sunflowers
quadruple in height. What is the mean and standard deviation of the height of sunflowers at the end of summer? (This is a continuous population!)

My = I0H o =235 Mg = H1.L Gy = .32
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Next few activities and notes

e Worksheet: Introduction to Sampling Distributions
o Explore all possible samples of a given size from a small population
and their statistics
o Understand the mean and standard deviation of sampling distributions,
and connect them back to the random variable sampled from

e Worksheet: The Distribution of Sample Proportions with
Dice
o Explore the shape of the proportion sample distribution as the sample
size 1increases
o Generate dice data on Random.org

Explore central limit theorem on StatCrunch
o Understand the shape of sampling distributions



Next few activities and notes

e Notes: Sampling Distributions
o How to calculate P(X > #), for example
o Use transformations to change sample mean sampling distribution 1into
the standard normal distribution, for example
o Turn this new probability question into something we already know how
to do



Takeaway

e A simple activity in between the two major topics for the
next exam

e Makes the transition from the “easier” material of the
first exam to the “harder” material of the rest of the
course smoother

e Gives the students an active down day during a busy part
of the semester



Statistics, an Introduction: Workbook e
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Thank you! Questions?

Lindsey Fox




