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Agenda:

1.

Introductions

2. General Course Information and Resources

3. Content
e Ch. 1: Exploring Data
e Ch. 2: Modeling Distributions of Data
e Ch. 3: Describing Relationships
e Ch. 4: Designing Studies and Experiments
e Ch. 5: Probability
e Ch. 6: Random Variables
e Ch. 7: Sampling Distributions
8

e Ch.
e Ch. 9: One Sample Significance Tests

: One Sample Confidence Intervals

e Ch. 10: Two Sample Inference
e Ch. 11: Chi-square Tests
e Ch. 12: More About Regression

4. Questions/Work Time

Goals for the training:

Participants will be exposed to relevant resources and instructional strategies
that can enhance the quality of their AP Statistics course.

Participants will actively participate in activities that develop deeper
understanding of statistical concepts.

Participants will learn about the format, content, rubric, and grading of the AP
Statistics Exam.

Participants will have a better understanding of statistical inference.



Day

Content

Classroom Activities

General Course Information and Resources

Ch. 1: Exploring Data Smelling Parkinson's Disease
Ch. 3: Describing Relationships How Many Rubber Bands Does Barbie Need?
How Good are the Predictions for Barbie
Barbie Bungee Finale: Drop only
Ch. 4: Studies and Experiments What is the Average Word Length of a Beyonce Song?
Ch. 6: Random Variables Is it Smart to Foul at the End of the Game?
Ch. 7: Sampling Distributions What's the Proportion of Orange Reese's Pieces?

Ch.

8: One Sample Confidence Intervals

How Many States Can you Name?

Ch.

9: One Sample Significance Tests

Is Mrs. Gallas a Good Free Throw Shooter?

Ch.

10: Two Sample Inference

Is Yawning Contagious?
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SIMULATING THE EXPERIMENT

Although the researchers wanted to believe Joy, there was a chance that she may not really be

able to tell Parkinson’s by smell It's logical to be skeptical of claims that are very different than

our experiences. If Joy couldn't really distinguish Parkinson's by smell, then she would just have

been guessing which shirt was which. The researchers were not willing to commit time and

resources to a larger investigation unless they could be convinced to that Joy's wasn't just

. \S guessing. To investigate the idea 'lhal Joy was just guessing which shirt was worn by whic‘hstypeuL CS%

o 4 person, we will begin by assuming that Jov was just guessing. ———— X{FAET:C ﬁ:_o "
s s

b
i\\b 4. Mr. Wikcox will hand you 12 cards (shirts) that have been shuffled irw order. 9W

Don't turn them over yet! On the back of some of them is “"Parkinson’s” and on the back CO\'YC‘HJ)
(f‘ of others is "No Parkinson's.” For each card, guess Parkinson’s or No Parkinson’s. Once
N\ you have made your guess, turn the card over and see if you were correct. Repeat this
for each card and record the number of correct identifications (out of 12) below.

&t%\ S Create a datplot of the number of correct identifications with the rest of the class. Record

N QJ the results below.
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6. In the actual experiment, Joy identified 11 of the 12 shirts correctly. Based on the very
g\ small-scale simulation by you and your classmates, what proportion of the simulations
g é resulted in 11 or more shirts correctly identified, assuming that the person was guessing? ) §
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Name: Hour:

Lesson 3.1: Day 1: How many rubber bands does Barbie need?

W How many rubber bands should we attach to Barbie so that she has the absolute most
fun without smashing her head if she were to jump from the balcony in the front foyer of
the school (5.3 meters above the ground)? Here’s the catch: You many only use 7
rubberbands to figure this out.

Complete the table:

# Rubber 0 1
bands
Distance
traveled

OUYCOMLS (o tnut ) -

Use your group’s data to complete the following: ot W‘ﬂ

' 4 1. Identlfy the(explanatory and response ariabl :‘
DBecBonds—= explancdory

(’7 X D,g—\-av\u,'\'mw\ed R2Sponse

o
2. How many variables do we have? Are they categorical or quantitative?
2L ouontitahve
3. Use the applet at www.stapplet.com to make a scatterplot. Draw below.
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Lesson 3.1 — Displaying Relationships: Scatterplots
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Check Your Understandmg

1. Is there a relationship between the amount of sugar (in grams) and the number of
calories in movie-theater candy? Here are the data from a sample of 12 types of

candy.
Name Sugar (g) Calories | Name Sugar (g) Calories
Butterfinger Minis 45 450 Reese's Pieces 61 580
Junior Mints 107 570 Skittles 87 450
M&N'S® 62 480 Sour Patch Kids 92 490
Milk Duds 44 370 Sweelars 136 €80
Peanut M&M'S® 79 190 Twizzlers 59 460
Raisinets 60 420 Whoppers 48 350
a. ldentify the explanatory and response variables. Explain your reasoning.
Quaoxr 1S explanos am\ ca\arws axt e

(A

Calovies

5¢. \f yu add S

b. Make a scatterplot to display the relationship between amount of sugar and the
nur%bo% of calories in movie-theater candy.
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Name: Hour: Date:

( Lesson 3.2: Day 1: How good are the predictions for Barbie?

Here is the data from one of the groups. The group forgot to record their measurement
for 5 rubber bands.

Number of rubber bands 0 1 2 3 4

56 |7
X\\ Distance traveled (cm) 2532|4149 (55| 2 | 69|78

x\l()v

1. Go to stapplet.com to make a scatterplot. Then click “Calculate least-squares
W \)33 \)> regression line”. Thls is the line that best models the data. Write the equation

W U = 75.3%3 + 714 X
Ny Tapne = 25 333 t 744 (Rubberbands)
s

below.

2. Use the regression line to predict the distance Barbie travels for 5 rubber bands.
Show work.

15 .333 + (S
Siemno = ©2.653 cm

3 One of the group members later found the measurement for 5 rubber bands was
64 cm. Was the prediction from #2 too high or too low? How far off?
L,\ @

WM-02.53 = |.3477 em
l+ was |.347 grams o low.
%.69“0‘“’“" distoan

the distance that Barbie would travel if the group used 20 rubber bands.
Would you trust this prediction more or less than the prediction you made in #27

25.3%3 + THM(28) = [74.bl5 em
Q/ e L2ssS wecomse if ‘fburawa«j on e Ko .
\ 5. What is the y-intercept of the equation of the regression line? What does it

Q§$< et og 233, when  we u%____mb_m
0O

X=0
(O W,‘ d\s’m\u trmwveled S 2S. 333+UM . M
0‘&(\  Wirat 5 theds“lgpe%fthe equation of the regression line’ W:\at does it mean?\‘) ik a

K8 TTIE, Wan we 0dd | Nkbgerpand 7 0
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Name‘: Hour: Date:

. Lesson 3.2 — Prediction, Residuals, Interpreting a Regression Line

[ Big Ideas: LT #2 Residuals LT#3 y- (- & Slope
e _"(‘;‘i‘f,f““ Zesid = Actual -Preicks W Wihen x=0 dnos
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W QC"U\-& \S g—w}'

p(gdio’tfﬁ

|
- carC'ﬁﬂ of el hlﬁhcr/ Jower Yhewne JWith mcho«d
e%apo\arhm P“d'dtd for X=H Mx (%?xfw pred /d
Xt m |
Check Your Understandlngdﬂ——— S by o

1. Some data were collected on the weight of a male white laboratory rat for the first 25
weeks after its birth. A scatterplot of y = weight (in grams) and x = time since birth (in
weeks) shows a fairly strong, positive linear relationship. The regression equation
§ = 100 + 40x models the data fairly well.

a\l\;r;f‘e/aretétx slope gge regressio ;T wee k« e per‘ (;]‘Cd
W ¥ (nCreases ‘0‘0 40 fjmmS

b. Does the value of the y intercept have meaning in this context? If so, interpret the y

mterc;IOt 'f\;)o‘t/\ii::'nwohi o s O weekS O\AJ The
PO weight 1§ 100 grams .

c. Predict the rat's weight at 16 weeks old.
\N/Q\@\wr; 106 +40( 1)
=140 goms

d. Calculate and interpret the residual |f the rat weighed 700 grams at 16 weeks old.
Tesidued = 700 =40 = -50 gams
The octuah \N@lﬁ‘f\\' s 40 grams  |ower +h;w\

@(\m\c}cd wnen~x = I\g wzets

Should you use this line to predict the rat's weight at 2 years old? Use the equation
to make the prediction and discuss your confidence in the result. (There are 454
grams in a pound.)

No, that WOoWld USe X =04 \WeekS
Oma omr doda & fiom e A r&’r
35S weeksS . TThis S oo\t
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Name: Hour: Date:

Barbie Bungee — The Finale

(L

It's finally time to jump Barbie! At the end of the hour we will be dropping Barbie from
the staircase in the foyer which is 17 ft. (5.2 m). Before we drop her, we will use
everything we’ve learned this chapter to calculate the best possible length of bungee
cord.

Write in your group’s data in the table below.

Number of rubber bands 0 1 2 3 4 5 6 7

Lowest point head reaches (cm)

1. ldentify which variable is the explanatory variable and which is the response
variable?

2. Use the Applet to create a scatterplot.

3. Describe your distribution (DUFS).

4. Estimate the r value of your distribution.

5. What would happen to the correlation (r) if you graphed the scatterplot with the
lowest point on the horizontal axis and # rubber bands on the vertical axis?
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Name: Hour: Date:

6. Calculate the correlation using SPA applets. Write it below. What is the unit of
the correlation?

7. Use the Applet to find the least squares regression line for your data. Write the
equation below.

8. What is the slope of your LSRL? Interpret the slope.

9. What is the y-intercept of your line? Interpret.

10.Use the LSRL to calculate and interpret the residual for 4 rubber bands.

11. Sketch the residual plot for your LSRL.

12. Find the 7 value and interpret it.

13. Find the standard deviation of the residuals and interpret it.

14.1s the linear regression an appropriate model? Explain.

15.Use your model to predict the number of rubber bands Barbie will need in order
to have the most exciting yet safe bungee jump from 17 ft. (518 cm)
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Name: — : Hour:; Date:

Lesson 4.1: What'’s the average word length of a Beyoncé song?

BEVONCE

1. Quickly circle a random sample of 5 words. Write them below. How many letters in
each word?

2. What is the average word length of your sample? / A

3. Put your average on the dotplot on the white poard at the front of the room. Copy the

( \9‘ class dotplot below. Wlm@ ‘glgiT:Wﬁm

OF 43.47 \
3 Q\y V\’/
4. Find a new sample of 5 words using a random number generator. Put your average on

the dotplot on the white board at the front of the room. Copy the class dotplot below.

. =% 5 05&

1'

l.zz'l.‘“-;.'!’+’(~9°r 2
\L'HS@—,ZR"“\&

O , OV
CJ\(K\O)((\Q\&Q i v :' \)(\ |
% 1 P |
CAY S gﬂ e |

7 S
5. How is the dotp\lot from #4 differertt‘than the dotplot for #3? Which do you think is a
better estimator of the true mean word length? . .
The Dotplor n#4 has less vapolilty The mean
s lowers i #% Yhnan i &3

(O,b 6. What do you think the true mean word length is for “Crazy in Love”?

¥ Ly Aeonr 3o i lefters.

7. It is known that Beyonce wrote the Iyr'ics for all o
average word length for these songs is 3.64 !etters. Base i
have good evidence that Beyonce did not write the lyrics for “Craz

4

we aont. The 1The mecn wor
v elers - This (S close 10 T2, |
ord \ength of 3.0t WE TheStatsMedic |
ot gre didnol wriic G wlore.

f the Destiny’s child songs. The
d on your samples, do you
y in Love”. Explain.
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Name: Hotir Date:

Lesson 4.1 — Sampling Methods

/',
\\

Important ideas: onvenien e samele - Stmple WMV\
i s e s O]
)
oo about. Al A fg((/a( ?m o
Scumple.: suwoses of individuals Vo\um—m}ghrﬂspchse . hotn .
In e populehon From eople “thooke o o emdud
whidh we collect dater  |be i s@mple Ylaoe| .
Check Your Understanding ZQVMIZ?

Select.

1. In June 2008 Parade magazine posed the following question: “Should drivers be
banned from using all cell phones?” Readers were encouraged to vote online at
www.parade.com. The July 13, 2008, issue of Parade reported the results: 2407
(85%) said “Yes” and 410 (15%) said “No.”

a. What type of sample did the Parade survey obtain?

\Jo\wm FEEPONSL

b. Explain why this sampling method is biased.

Only people wno Ut \/:c,cp .po«SSl'O/mc aloﬁif— Hae

ba N\ call vy . TThey
opu\atoN. -
c. Is 85% likely to be greater than or less than the percentage of all adults who

believe that cell-phone use while driving should be banned? Why? Peel

' reater loecause pedple wne  call wn
k! (83 ot Ay shald oe banned - Pegple who
(iof\- + call.
2. Tohelp Iimmatretbiavs\,)%br\e‘p%rgt?ar from Parade decides she will go out and ask
people in person if they think drivers should be banned from usjng cell phones.
She lives close to the local high school so she goes to the parking lot at 3:00 pm

and asks the first 100 people she sees.

a. What type of sample did the reporter obtain?

Convgniénte sample

b. Explain why this sampling method is biased.

Sond\e  abesn T represent he papulachan - Mot
JFM Jhe people Sne alks D ove probadly Srudents-

3. How could Parade magazine avoid the bias described above?

) showld Nave done o Simple @ndew |
Sample fitm AL plpueien-

+TheStatsMedi
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Name; Hour: Date:

Lesson 6.3: Day 1: Is it smart to foul at the end of the game?

In the 2005 Conference USA basketball tournament, Memphis trailed Louisville by two
points. At the buzzer, Memphis’s Darius Washington attempted a 3-pointer; he missed but |
was fouled, and went to the line for three free throws. Each made free throw is worth 1 1

point. Was it smart to foul?

1. W re all th could-fall.(e.g_make-miss-miss,.atc )?
@Tjt;\/” dive (5) V XX _ exmxx\/r).
[@V /X ®’<‘/“l ©xv *[@xxX

2. Darius Washington was a 74% free-throw shooter. T’nd the probability that
Memphis will win, lose or go vertime. Whenﬁou have found the probabilities

put them in the table in #3. ™\
Wi Lose ¥/ overtime )
2 (Mokes k% \'L Mma\es C(IV\C\ \3S
(-zw.zsxm (D (22)
(1)(12)2) | ¢ ) (-—0 gty I
=.315 | (nale and 2prsses '
(EX28Y29) ; 3*(mu) (M!SSj
=050 x 3WAY Co 7Z 28

3. Prior to watching each shot, calculate the probability that Memphis wins the nck ? (l'P>
game in regulation, loses the game in regulation, or sends the game into k‘ "‘
&

overtime. ‘ T DTQ %
Y N , Shots Probability Probability v Probability ‘JS
Rermain. Memphis Win Memphis Lose Overtime /mab
0L .19

Make make S MRS Tk Make or make miCs
T %@ )= sy (28 o (T2

s |15 o O 2% 72

4. Washington is a 40% 3- pount shooter. Do you think Louisville was smart to foul?

Why Zrﬂwhy not?d/uv\& D€ Os‘r\ﬂ u\&_\im does
QOWN DU ey g~ xu op o
ONeviwe oo (o) \(he W\-—f o TheStatsMedic
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Name: Hour: Date:

Lesson 6.3 Day 1— Binomial Random Variables (

T#2 'B\r\omm\ tob .

CTH) Binoma Sctng

N - - ¢et Numeer of Wlé\S n=
S -sme @mbab\\t\b p=

Check Your Understanding

1. For each of the foIIowing situations, determine whether or not the given random
variable has a binomial distribution. Justify your answer.

a. Shuffle a deck of cards. Turn over the top card. Put the card back in the deck,
and shuffle again. Repeat this process 10 times. Let X = the number of aces you

observe. (eSS > Ate N* n=10

BPWa Vb Fanure > NdHALE o \y
I- V\o\epmo\erk oecomsL 8 P~ [s2 Um(/m\@o &
cep\acemont
‘a o b Choose S students at random from your class. Let Y = the number who are over
‘ 6 feet tall.
- " Suicass 5 over b £+ NO
o B Banwee > nov over of \0\’/\0’“‘“’0 '

T - Jndtgendent 2 NO\ NO eplacement |

2. Pedro drives the same route to work on Monday through Friday. His route
includes one traffic light. According to the local traffic department, there is a 55%
chance that the light will be red on a randomly selected work day. Suppose we
choose 10 of Pedro’s work days at random and let Y = the number of times that

. the light is red.

a. Explain why Y is a binomial random variable.

B= SU(ELss > ped \\05\(\ N=nNn=(6

A\ & NO\*
| = |npendeny SP=§§
b. Find the probability that the light is red on exactly 7 days. (’

(\)M’DTOG * 55 % 45° = bl E v

+TheStatsMedic
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Name: Hour: Date:

Lesson 7.2: What's the proportion of orange Reese’s Pieces?

If we take a sample of Reese’s Pieces, what proportion of the candies will be orange?

Suppose a large bag of Reese’s Pieces has 1000 pieces. The manufacturer says that
exactly 40% of the candies are orange. If we select a sample of 50 pieces, how many will be
orange? Let X = the number of orange candies in the sample.

1. What type of probablhtz/ distribution does X have? Justify.

e n
B-Prey \quuérr?:;f(]\] N =30
Y/ h _
| - 107 condrnan S-gp=40

S0 £ )0 1000
2. Draw a sample of 50 Reese’s Pieces using the applet. How many pieces were
orange? Repeat this 5 times. Write the values below.

S

5 3. Write the values on sticker dots and add it to the dotplot on the board. Sketch the
VW
—J
>

dotplot below. SMY\p W\g Dish~| ouhan

v v

g | /| 1 N

- 1

O (O 20 30 4o

4. What does each dot represent?
“The Nwimber WL%(,-Q’&W\ a Sample SO.

5. \What is the mean and the standard deviation for the distribution of X? Show work.

M nxp = D0x .4 =20 0/’\/77P(I-P) \é;au,to,w

6. What is the approximate shape of the sampling distribution for X? Explain and

sketch ;(below b{ ] DF‘ M 2 f g,

(o240)  nNxp (i-p
4\‘sox'ﬁo =202 Io/ﬁowo 0210
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Name;: Hour: Date:

Instead of finding the number of candies that are orange, we will now find the proportion of -
candies that are orange.

7. Use your samples from #2 and turn each number of orange candies into the

proportion of orange candies in the sample. Write the proportions below and add
\v /0 them to the dotplot on the board.

XN N Yo P
8. Sketch the dotplot below.
Samplingy Distribubon of ¢

&/ - ; V o ——
S S’g 30 Mo 50
9. What does each dot represent?

The Proman of orange fiom wwl(oﬁso

10.Find the new mean and standard deviation. Show work. /
O
AV //(A:%g?% ::jeowrw <«
&

11.What i is the approxmate shape of the samph

Normed

dlstnbutlon for 2" Explain and

N (40, .00

I Conts HO

{\ ,Q 12.We know that bags of Reese’s Pieces contain exactly 40% that are orange. - If we
\_\ select a random sample of 50 candies, what is the probability that the sample
&\" proportion will be 45% or greater?

(oo ) 2722 "’L’/

7= HS - 40

/ 7/ e T
o 5 —[=.156% \
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Lesson 7.2 — The Idea of a Sampling Distribution

Important ideas: . G quobq.b\\ d‘b)
T#7 Nomels (LTH
LTH Man andSD s s \é Sa'm@“n?wfl&;wd:
UAW (o of & 1Y

0= [0~ > e
N R < (1-p) 210 At

TN
T T

Suppose that 75% of young adult Internet users (ages 18 to 29) watch online videos. A
polling organization contacts an SRS of 1000 young adult Internet users and calculates the
proportion p in this sample who watch online videos.

n
heck Your Understanding

1. Identify the mean of the sampling distribution of 4.

Mg =075

2. Calculate and interpret the standard deviation of the sampling distribution of p. Check that

the 10% condition is met. TTe proporh'm of S(MV;Q adut e watch
ple of

Or =[75% 25 nline videss 1 a s (000
v J 1000 pically vares \05.0\“\ Ao e Hrue
- oM Ejroporhm of 0.1S.

3. Is the sampling distribution of p approximately Normal? Check that the Large Counts

condition is met. ISX1000 = 756
‘(6 0 ' \ lb\n/Q 4 :
%)H’ S P PYOR . NoC LS x[hop =250 /’O —

4. Find the probability that the random sample of 1000 young adults will give a result within 2

percentage points of the true value. _ .7%3-5
- = "L‘ =13
‘ —>( 8472
ya U = W43
O
35 m _ _ i
5. If the sample size were 9000 rather than 1000, how would this change the sampling |
distribution of $? Cn - Caai ;

The shape would remain the same (approximately Normal). The center would stay the
same (p = 0.75). The variability would decrease by a factor of 1/3.


lukewilcox
Text Box
The shape would remain the same (approximately Normal). The center would stay the same (p = 0.75). The variability would decrease by a factor of 1/3. 


19

Name: Hour: Date:

Lesson 8.3: Day 2: How many states can you name’?

How many states can you name in one minute? We will use this class as a random sample
of high school seniors to estimate a 95% confidence interval for the mean number of states
a senior can name in 1 minute:

1. When the timer starts, list as many states as you can on a piece of paper. Write the
number of states you listed on the board. Oﬁwl %

) propor s
2. What type of data is this? Categorical or quantitative?@uam.m sy h/\ga,ns

2. Enter the class data at stapplet.com. Find the sample mean and standard deviation. Sketch
the dotplot of the sample data.

/3. Construct a 95% confidence interval to estimate the mean # of states a senior can name.
STATE: State the parameter you want to estimate and the confidence level.

Parameter:/(/{’ rwe man # OES'\"G‘\'C'\ Confidence level: ] SZ

PLAN: Identify the appropriate inference method and check conditions.

Name of procedure: Oﬂ( SQXY\()\( JC \V\'\"C\/\Dd ’Pa//(’(

Check conditions: . .
B ) - |0%: ~ Novinal:
- ﬁssadmmga' N TN sunrs N30 O

Soumple shows no shang

DO: If the conditions are met, perform the calculations. 3\4—6\1\) or ourlars .

‘General Formula for any confidence interval: PO\W\' 68\1(“0-\( p= ma\rgm Cf Ervror

Specific Formula for this confidence interval: )( el 't* 8;‘
Plug numbers into the formula:
/‘ Answer:

CONCLUDE: Interpret your interval in the context of the pg

Interpret: \Ne e O'Sl CO(\‘F)dev\.‘- oba:k -W\Q \('d'CN(Lo
oM o coptures Yae e

’F‘FOP‘ &"[uﬁf/s O SeWlor CAA PR | L win. TheStatsMedno
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Hour: Date:

Lesson 8.3 Day 2 — The Four Step Process

lmportan’g*idgia‘zzpS (a\awg LTH2L ‘SOJ“Q\‘( SS\ZQ N
AM> 14 " = 't* .
e + mienal &M =
O S Eanashion cerar o NV

= P60 . \s Normad A

— N30 CLT Dse ¥ pace of

—&mp\%i%r“o ‘b* & s UNKNOWON .

ool Xt »‘E‘?_s_x,

"
’Na\l Check Your Understanding

1. Administrators at your school want to estimate how much time students spend on \[
homework, on average, during a typical week. They want to estimate y at the 90% j
confidence level with a margin of error of at most 30 minutes. A pilot study indicated that
the standard deviation of time spent on homework per week is about 154 minutes. How
many students need to be surveyed to meet the administrators’ goal?
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Biologists studying the h‘e%hong of skin wounds measured the rate at which new cells closed i
a cut made in the skin of an anesthetized newt. Here are data from a random sample of 18
newts, measured in micrometers (millionths of a meter) per hour:
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erpret a 95% confidence interval for the mean healing rate p.

algulate,and in
Eﬁ]g‘ A2 AN Y\Qa\\v\ﬂ ale ot 4s’t |evel
One Somple b wieval fr M g
Randon: " ndom ganpie of \85 , \_\ ‘ -
\O/. - \1L1\6’A\\(\C\u\~s\/ e 2o PR

Yew O OUHierS N sounpPle v MR

3352 (,’)\.6% 2‘7.?3;

%m&o«w}

S
TheStatsMedic

Xt 1 2=
\Londumds 2\ \ ¢ i_fc .
Lo 8153 D 3981 micomercr e

Mg A e oWy eic.

S 25.61 £2.0\0




21

Name: Hour: Date:

Lesson 9.1: Day 1: Is Mrs. Gallas a good free throw shooter?

free throw shooter. To prove her skills she shoots 50 free

Mrs. Gallas claims she is an 80%
ting about her free throw skills?

throws and makes 32 shots. Is Mrs. Gallas exaggera

1. Identify the population, parameter, sample and statistic.

Population: All fiee ﬂqmgﬁjmtﬂﬂ_ﬂl@ﬁ Parameter: _0 ) rwe Q- made FT

Sample: SD ’G’ZL Yhaws Statistic: AP - ""'gz—a .4

2. There are two possible explanations for why Mrs. Gallas only made 32/50 shots.

“g(’"%)MVS- 6 1 an 8/ shovker out Yud an off day -

0O _
Ho ?Lz-) Mys-G § o lhav.

w shooter, and
AN

To test Mrs. Gallas’ claim, we will assume #1, she is an 80% free thro
examine the likelihood that she makes 32/50 shots through simulation.

3. Use the spinner provided to simulate 50 free throws shot by an 80% free throw shooter
by spinning 50 times. What is your sample proportion of shots made? A

4. Repeat for another sample of 50 spins. Calculate the sample proportion.

5. ‘Add your sample proportions to the dotplot on the board. Each person in your groub
should add two dots to the board. Sketch the dotplot below.

IlllllllllIIII||Il|IIlIIIJ_
050 0.52 0.54 0.56 0.58 0.60 0.62 0.64 0.66 0.66 0.70 0.72 0.74 0.76 0.78 0.80 0.82 0.84 0.8 0.88 0.90 0.2 0.94 0.96 0.98 1.00

proportion of FT made
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Name: Hour: Date:

6. What does each dot represent? |
The proporhian of free ooy Madd
o ample of SO . Shot by an
80/ Shooter. |
7. One student says, “Each dot represents the proportion of free throws made out of 50 free
throws shot by Mrs. Gallas.” Is this correct? Explain.

No, We Ao NoY Khow f M. G b an 80
Shooter. The 0% vepresent o proporhon of
mode  Shols Oy on 80/ shooker .

B What percentage of the dots represent a percentage of 64% or less?

Interpret this percentage in context.
Assuming s, Gallas 15 an 80J. free Ynow
SNOOEY, YRece § o prooability of gethne

P—\/alpke

O-sample Ergpoction  of bt or less putely oY cha

€. Based on your answer to Question §, does the observed p = 0.64 result give convincing
evidence that Mrs. Gallas is exaggerating? Or is it plausible that an 80% shooter can have a

performance this poor by chance alone?
s \ess/ g reader
7

Beocomse Yha Puawse of :
Yhan 51 we dofdonet havt  nvind
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Name: Hour: Date:

Lesson 10.1: Day 1: Is Yawning Contagious?

Mythbusters investigated this question. Here’s a brief recap. Each subject was placed in a
booth for an extended period of time and monitored by hidden camera. 34 subjects were
given a “yawn seed” by one of the experimenters: that is, the experimenter yawned in the
subjdect’s presence before leaving the room. The remaining 16 subjects were given no yawn
seed.

1. Draw an outline of Mythbuster’s experiment.

Grouwe) Yawn -
Rondom / s s \'CUY”P?”“"

AsSignment, \jawnlﬂﬁ
NO
—7 seed /1

6(’0\&91

(Iv)
2. Here are the Mythbusters results.
Subject Yawned?

50 subjects —y

Yawn seed? Yes No Total
Yes 10 24 34
No 4 12 16
Total 14 36 50

_Yzy =29

Call p1 the true proportion of people who given the yawn seed will yawn. p,
up -
Call p2 the true proportion of people who given no yawn seed will yawn. p, = /IU . 7’5

What is the difference in proportions p, - p,? 0.19- 0-15= .04

3. Do the data provide some evidence that yawning is contagious? Why?
\es, PEOpIE Ve e Yawons aweed
\werty He
(o otien Fran people ot g
o seed. (29 o 15)

4. Adam Savage and Jamie Hyneman, the cohosts of Mythbusters used these data to

conclude that yawning is contagious. Do you agree?
NO, \F Conld \Nawe \\appened that

F e yawn seed yangd
QCOO\Q WO 90
€ ofen ?}@3 _&_W&e ' +TheStatsMed‘\c
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Name:

Hour: Date:

In this Activity, your class will investi

statistically significant OR if they co
assignment.

gate whether the results of the experiment are
uld have occurred purely by chance due to random

4. What is the null hypothesis?

The Yrearment doesn'+ offp et
\'\o: Py P2 =0 = wnehher or Nor e person Yyawns .

The 50 people in the experiment are represented by the cards. A person is either a yawner
Or a non-yawner, no matter which treatment they are randomly assigned.

9. Shuffle the 50 cards and put them into two piles, one group of 34 that gets the yawn
seed and one group of 16 that does not get the yawn seed. Record the proportion of
people who yawned in each group. You will do this three times.

Proportion who yawned  Proportion who yawned  Difference in

Trial in yawn seed group, p,  no yawn seed group, p, proportions, p, - p,
N

1 /‘\7 ' - /‘;L = /‘P\; - P?_ =

2

3

6. Make a class dotplot of the difference in proportions. Sketch below:
rovaomizahon Distrwvouti an
6f B B
P." V2

P-value

R w

7. In what percent of the class’s trials did the differencg in proportions equal or exceed
29% - 25% = 4% (what Mythbusters got in their experiment)?

X = rd\ed
& P-vame ﬁﬁg__\_\_

8. What conclusion can you draw about whether yawning is contagious?

We dont have  mwnang eviden e

Mok \memb (§ (o/dm%iouus-

+TheStatsMedic
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Name:
i Hour:; Date:

Lesson 10.1 Day 1: Sampling Distribution for a Difference in Proportions

Important ideas:

LT#\ Shape, enter, spread of $he sampling
dishbuwhon  of ?\*Pz'

% Novnad [Center:\ Spreed

(ownts p-p.° P - |
Lo AT RPe g < [RR), RGP
NP S NPy L O T
nx(1-pP ?!° ny(1-p,y*/0 ’

Check Your Understanding -

(/
Your teacher brings two ba ds%f colored goldfish crackers to class. Bag 1 ha red
crackers and Bag 2 ha @9 red crackers. Each bag,contains more than 1000 crackers.
Using a ii ;er cup, your teacher takes an SRS orackers from Bag 1 and a separate

SRS q grackers from Bag 2. Let p; — p; be the}diﬁerence in the sample proportions of
red cra r&nz 14
I

(a) What is the shape of the sampling distribution of p; — p,? Why?
La"%(_ (ownts -
50x.2S =125  H0x.35= I4 >0 v
0 *7¢ = 37.S HO*.bs =2y /A'prUX Nov Aol

(b) Find the mean of the sampling distribution.

- g 3525 = g

| ‘tally Vargs b
conte n sample ropurhims Wpically y
g:\'f %% e d0F v Prp- of =10 sl TheStatsMedic



