2024

AP Statistics

Sample Student Responses
and Scoring Commentary

Inside:

Free-Response Question 6
M Scoring Guidelines
I Student Samples

I Scoring Commentary

© 2024 College Board. College Board, Advanced Placement, AP, AP Central, and the acorn logo are registered
trademarks of College Board. Visit College Board on the web: collegeboard.org.

AP Central is the official online home for the AP Program: apcentral.collegeboard.org.



https://www.collegeboard.org
https://apcentral.collegeboard.org

AP® Statistics 2024 Scoring Guidelines

Question 6: Investigative Task 4 points

General Scoring Notes

e Each part of the question (indicated by a letter) is initially scored by determining if it meets the criteria for
essentially correct (E), partially correct (P), or incorrect (I). The response is then categorized based on the
scores assigned to each letter part and awarded an integer score between 0 and 4 (see the table at the end
of the question).

e The model solution represents an ideal response to each part of the question, and the scoring criteria
identify the specific components of the model solution that are used to determine the score.

Model Solution Scoring

(a) (i) The inference procedure that should be used  Essentially correct (E) if the response satisfies the
to estimate the mean price, in dollars ($), of  following three components:

this type of whistle at all stores that sell the 1. In part (a-1) the response identifies a one-sample
whistle is a one_samp]e t-interval for a t-interval for a population mean by name (e.g., “one
popu]ation mean. sarnple t—interval”)

(i1) The parameter of interest is the mean whistle 2. In part (a-ii) the response identifies the correct
price, in dollars ($), of this type of whistle parameter by including reference to the mean
at all stores that sell the whistle. 3. In part (a-ii) the response provides sufficient

context for the parameter by including reference to
the population (all stores that sell the whistle) and
the variable of interest (the price of this type of
whistle)

Partially correct (P) if the response only satisfies one
or two of the three components required for E.

Incorrect (I) if the response does not meet the criteria
for E or P.

Additional Notes:

e In part (a-i) a response that refers to a “test” does not satisfy component 1.

e In part (a-i) a response that refers to “a mean,” singular, satisfies the one-sample aspect of component 1. If
the response states “one-sample,” it is not required to also include “for a mean” to satisfy component 1.

e A response that addresses “mean” in part (a-1) does not satisfy component 2 unless it is also addressed in
part (a-ii).

e In part (a-ii) a response may satisfy the variable of interest aspect of component 3 with a minimum of
“price” and “whistle.”

e In part (a-ii) a response may satisfy the population aspect of component 3 by using words such as:
“population,” “all,” or “true,” or by using the symbol .

e In part (a-ii) if the response clearly refers to the sample mean instead of the population mean using words

or symbols (e.g., X ), then component 3 is not satisfied unless the symbol used is defined as the population
mean.
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e  For responses that are scored P, the number of components satisfied should be considered if holistic scoring is
required.
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Model Solution

Scoring

(b) (i) The distribution of the sample of whistle prices Essentially correct (E) if the response satisfies
appears slightly skewed to the right, because the ~ the following four components:

mean is slightly higher than the median. L.

(i) Based on the 1.5 x IQR rule, there are not whistle

prices in this sample that would be considered
outliers. A whistle price is an outlier using this
method if it is more than 1.5 x IQR below the

first quartile (Q,) or more than 1.5 x IQR above
the third quartile (Q;). Because

Q, - 1.5x IQR
= 4.51-1.5(5.475 — 4.51)

= 3.0625, 4.

and the minimum value (4.25) is greater than

3.0625, there are no outliers to the left. Because

Q; + 1.5x IQR

= 5.475 +1.5(5.475 — 4.51)

= 6.9225,

and the maximum value (6.58) is less than OR

6.9225, there are no outliers to the right.

N

In part (b-i) the response indicates the
distribution is skewed to the right or
approximately symmetric

In part (b-i) the response justifies the
response to component 1 with appropriate
reasoning based on the summary statistics
In part (b-ii) the response provides a
justification for stating there are no outliers
by correctly calculating the lower and
upper outlier criteria with work shown

In part (b-ii) the response states whether
there are outliers based on the calculated
lower and upper outlier criteria

Partially correct (P) if the response satisfies
three of the four components required for E.

satisfies components 1 and 2 OR components

3 and 4 of components 1—4 required for E.

Incorrect (1) if the response does not meet the
criteria for E or P.

Additional Notes:

If the response states skewed right, to satisfy component 2 the response should refer to the median being

less than the mean. If the response states approximately symmetric, the response should refer to the median

and mean being close together.

A response that indicates skewed left does not satisfy components 1 or 2.

If the response says the distribution is skewed to the right, examples of responses that satisfy component 2

include:
o the mean is higher than the median,
o the ratio between the mean and median is greater than 1,

o the difference between the maximum and median is greater than the difference between the median and

minimum, and

o the difference between the maximum and third quartile is greater than the difference between the first

quartile and minimum.

For responses that score P, the number of components satisfied should be considered if holistic scoring is

required.
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Model Solution Scoring
(¢) (i) Pearson’s coefficient of skewness is Essentially correct (E) if the response satisfies
3(5.12 - 4.885) _ 0.949 the following two components:
0.743 R 1. In part (c-i) the response calculates Pearson’s

(i1) coefficient of skewness with work shown
100 I 7 T 2. In part (c-ii) the response includes an x at
90 . .
v —— _L_L approximately (0.949, 20) or an x consistent
701 of ample data e of sample data | . . .
60}t sonmidered }—Tn';i;',',;:,‘x:;j —:\ [ vonvidered — with the calculation in part (c-1)

Sample Size 50 strongly is considered ——— strongly |

a0 skewed / pproxi ? ly \ skewed
30 // symmelrlc
fg Partially correct (P) if the response satisfies only

one of the two components required for E.

0
—-1.20 -1.00 —0.80 —-0.60 —0.40 —0.20 0.00 020 040 060 080 1.00 1.20
Pearson’s Coefficient of Skewness

Incorrect (I) if the response does not meet the
criteria for E or P.

Additional Notes:

e An arithmetic or transcription error in a response can be ignored if correct work is shown.
e Responses must include an x that is located on the line for sample size of 20 and located between 0.90
and 1.00 on the horizontal axis or be consistent with the value given in part (c-i) to satisfy component 2.

100 4 L

00 /

80
The distribution The distribution

101 of sample data } The distribution of sample data |

GO0 4= is considered of sample data | is considered —

: b oly . - strongly
Sample Size 30 strong’y is considered —— trongly
10 skewed / approximately \ skewed
sy mmetric
30 o L N

20 / -\.. *
0 | "~
o |
—1.20 -1.00 —0.80 -0.60 -0.40 —0.20 000 020 040 060 080 1.00 1.20
Pearson’s Coefficient of Skewness
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Model Solution Scoring
(d) (i) Looking at the graph in part (c), for a sample Essentially correct (E) if the response satisfies
size of 20, and a skewness coefficient of the following five components:
0.949, this point falls in “the distribution of 1. In part (d-i) the response indicates the sample

is strongly skewed or makes a statement
consistent with the graph in part (c)

sample data is considered strongly skewed”
region. Therefore, we would consider the

shape of the distribution of the sample of 2. In part (d-1) the response uses or refers to the
whistle prices to be strongly skewed. graph or the Pearson coefficient of skewness
to make the correct determination of skewness
(i) No, based on the response to part (d-i), 3. In part (d-ii) the response states that the

Julio’s data would not satisfy the normality

N i N condition of normality is not met or makes a
condition because neither of the criteria

i i ) statement consistent with the explanation in
listed are met. Julio only has a sample size part (d-i)

of 20, which is less than 30, and Pearson’s

4. In part (d-ii) the response explains the sample
coefficient of skewness indicates the size of 20 is less than 30
distribution of sample data is strongly 5. In part (d-ii) the response explains that the
skewed. distribution of sample data is strongly skewed
or makes a statement consistent with the
explanation in part (d-i)
Partially correct (P) if the response does not
meet the criteria for E but satisfies three or four of
components 1-5 required for E.
Incorrect (I) if the response does not meet the
criteria for E or P.
Additional Notes:
e A response that determines the sample is strongly skewed, but says the normality condition is satisfied,
should be scored I.

e In part (d-i) a response that indicates the distribution is strongly skewed to the left does not satisfy
component 1.

e Ifaresponse in part (c-ii) has an x on the curve, the response in part (d-i) must indicate the sample is
skewed (not strongly skewed or approximately symmetric), or indicate it is not possible to choose
whether it is strongly skewed or approximately symmetric to satisfy component 1.

e In part (d-i) a response that indicates the distribution is skewed, but not strongly skewed, because the
Pearson coefficient of skewness is not that far from the curve on the graph satisfies component 1 and
component 2.

e In part (d-i) a response that indicates the distribution is skewed, but not strongly skewed, may satisfy
components 3-5 if in part (d-ii) the response indicates the conditions are met because the distribution is
not very skewed and there are no outliers. The response does not need to indicate the sample size is less
than 30.

e In part (d-ii) a response that indicates the sample size is small without explicitly referring to the values
20 and 30 may satisfy component 4.

e The quality of communication, or the number of components satisfied for responses with score P, should
be considered if holistic scoring is required.
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Scoring for Question 6
Each essentially correct (E) part counts as 1 point, and each partially correct (P) part counts as - point.

Score
Complete Response 4
Substantial Response 3
Developing Response 2
Minimal Response 1

If a response is between two scores (for example, 2 %2 points), use a holistic approach to decide whether to
score up or down, depending on the strength of the response and quality of the communication.

© 2024 College Board



Q6 Sample A: Page 1 of 4

Question 6

Begin your response to QUESTION 6 on this page.
SECTION II, Part B
Suggested Time—25 minutes
1 Question
Directions: Show all your work. Indicate clearly the methods you use, because you will be scored on the correctness
of your methods as well as on the accuracy and completeness of your results and explanations.

6. A company sells a certain type of whistle. The price of the whistle varies from store to store. Julio, a statistician at
the company, wants to estimate the mean price, in dollars ($), of this type of whistle at all stores that sell the whistle.

(a) (i) Identify the appropriate inference procedure for Julio to use.
\W‘L4'LMM&«\ QOVME‘&B_;"
M

(i) Describe the parameter for the inference procedure you identified in part (a-i) in context.

= by watan pvit (i $D of Yas NpL of

M .
wweHe e g sioves  hak sUb sad  owistle

Julio called the managers of 20 randomly selected stores that sell the whistle and recorded the price of the whistle at
each store. Following is a dotplot of Julio’s data.

Price of the Whistle at 20 Stores
[ ]
[ ] -
l“ T [ ] |..... .' ,. |.. , ) ? ) ? ..‘
42 44 46 48 5 52 54 56 58 6 62 64 66
Whistle Price ($)
Unauthorized copying or reuse of this page is fllegal. Page 12 GO ON TO THE NEXT PAGE.

Use a pencll or a pen with black or dark biue ink. Do NOT write your name. Do NOT write outside the box.
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Q6 Sample A: Page 2 of 4

Question 6

Continue your response to QUESTION 6 on this page.
The summary statistics for Julio’s data are shown in the following table,

Summary Statistics for Julio’s Data
Sample Standard . : ,
Size Mean Deviation Minimum Q Median Qs Maximum
20 5.12 0.743 425 451 4.885 5.475 6.58

(b) Julio wants to examine some characteristics of the distribution of the sample of whistle prices.

(i) Describe the shape of the distribution of the sample of whistle prices. Justify your response using appropriate
values from the summary statistics table.

e  dshvibunion of W sanmple ob wwsHe pEvices
appears Jo e stewed  vold The wean (520

Yuearen twan e pedian (4. 585) . Algo | W

wmedlan is  elosSer le b @, (a.3 vawme ram o

Yueo Q1 vabuae .

(ii) Using the 1.5 x IQR rule, determine whether there are any outliers in the sample of whistle prices. Justify your
response.

1aR = 5415 —1.51 20905 becauge thve Ave VO
5."4'1"7;& (] (i-‘lfag) = (.15 values bkwat fall
(TS V. VIR L 'If'ﬂ..v\.ﬂ“g ol
t__m bov wab Y 025 W A2LS | Huwve

puIS e u_lrt‘-l.lr‘i_‘ WS\
DI a0%) ~ 3.6k we o "
-1 ‘5L0qb3 Ml LS x TOR v
t wdn Foy Wt
ouAang
Unauthorized copying or reuse of this page is illegal. Page 13 GO ON TO THE NEXT PAGE.

Use a pencil or a pen with black or dark blue ink. Do NOT write your name. Do NOT write outside the box.

@ oseerna ® 00 o o ® © o0 o




Q6 Sample A: Page 3 of 4

Question 6

Continue your response to QUESTION 6 on this page.

It can often be difficult to determine whether the distribution of sample data is skewed by looking at a graph of the
data and the summary statistics, particularly when the sample size is small. Thus, statisticians sometimes measure
how skewed a data set is. One such measure is Pearson’s coefficient of skewness, which is calculated using the

following formula.
(X —m)

In the formula, ¥ is the sample mean, m is the sample median, and s is the sample standard deviation.
(c) (i) Calculate Pearson’s coefficient of skewness for Julio’s sample of 20 whistle prices. Show your work.
LA 3 (512 -4-%%%) aag)

m= 4.986 -__‘.1“'3
g = 0.7743

Pearson's Coefficient of Skewness =

The following graph shows conclusions that can be made about the shape of the distribution of sample data based
on Pearson’s coefficient of skewness and sample size.

Conclusion from Pearson’s Coefficient of Skewness

100

90

sc k2

70 The distribution _| The distribution
T of sample data ~ | " of sample data

60+ is considered — — is considered

. 1 strongly | | strongly ___|
Sample Size 50 od skewed

40

30

20

0
-1.20 -1.00 -0.80 -0.60 -0.40 -0.20 0.00 020 040 060 080 1.00 1.20
Pearson’s Coefficient of Skewness

(ii) Indicate the value of the Pearson’s coefficient of skewness you calculated in part (c-i) for the appropriate
sample size by marking it with an “X" on the preceding graph.
L“Q“q b 1"“7

Unauthorized copying or reuse of this page is lliegal. Page 14 GO ON TO THE NEXT PAGE.

Use a pencil or a pen with black or dark blue ink. Do NOT write your name. Do NOT write outside the box.
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- Q6 Sample A: Page 4 of 4

® Question 6

Continue your response to QUESTION 6 on this page.
(d) Consider your work in part (c).
(i) What should you conclude about the shape of the distribution of the sample of whistle prices? Justify your

response.
we shoudd  emeluoh P  shape of he dshibutein

of w hoosHla pyices 1S lﬁ'wEE!Y?

[ SWK ‘
BE T e et (%0 s i sl

n_%,\.nn.

Julio’s inference procedure in part (a-i) needs one of the following requirements to be satisfied to verify the
normality condition.

» The sample size is greater than or equal to 30.
» If the sample size is less than 30, the distribution of the sample data is not strongly skewed and
does not have outliers.

(ii) Using your response to (d-i) and the preceding requirements, is the ity oceition satisfiod for Falio's deta?
Explain your response. satisfied
122_4 because Mo Sanmgpl size (W) =20 £30, 3o
_ | :
W cift.b'-_, M. ST  lounlleh FO'LVL‘l‘, AS m{—mh&ﬂl s
LI, Yuo A's ot love doeswet conkaun O'u;::s.mﬁ
{ AT Hawe 5 2 3

busr as varwtowned w

chtw of dwe  daka . Twrelore, ¥ v Ny

ovdiklon s wet satisPledl oy Dulios dah

Y!% L "D: wiie e rJ'V\.f.LS-

Unauthorized copying or reuse of this page is illegal. Page 15 GO ON TO THE NEXT PAGE.
Use a pencil or a pen with black or dark blue ink. Do NOT write your name. Do NOT write outside the box.
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Q6 Sample B: Page 1 of 4

Question 6 ®

Begin your response to QUESTION 6 on this page.
SECTIONII, Part B

Suggested Time—25 minutes
1 Question

Directions: Show all your work. Indicate clearly the methods you use, because you will be scored on the correctness
of your methods as well as on the accuracy and completeness of your results and explanations.

6. A company sells a certain type of whistle. The price of the whistle varies from store to store. Julio, a statistician at
the company, wants to estimate the mean price, in dollars (3), of this type of whistle at all stores that sell the whistle.

(a) (i) Identify the appropriate inference procedure for Julio to use.

~sapie + Biervol

(i) Describe the parameter for the inference procedure you identified in part (a-i) in context.

JhIS fe e powahen MW pwce (n (Lﬂdoum of &
hype of  whisHe Sold of  ghres

Julio called the managers of 20 randomly selected stores that sell the whistle and recorded the price of the whistle at
each store. Following is a dotplot of Julio’s data.

Price of the Whistle at 20 Stores

0N - .

| .- ? . ...... ., !O ... , X ? , ! ...
| 42 44 46 48 5 52 54 56 58 6 62 64 66
Whistle Price ($)
Unauthorized copying or reuse of this page s lllegal. Page 12 GO ON TO THE NEXT PAGE.
Use a pencil or a pen with black or dark blue ink, Do NOT write your name. Do NOT write outside the box.
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Q6 Sample B: Page 2 of 4

Question 6

Continue your response to QUESTION 6 on this page.
The summary statistics for Julio's data are shown in the following table.

Summary Statistics for Julio’s Data
Sample Standard .
Size Mean Deviation Minimum Q Median Qs Maximum
20 5.12 0.743 425 4.51 4,885 5475 6.58

(b) Julio wants to examine some characteristics of the distribution of the sample of whistle prices.

(i) Describe the shape of the distribution of the sample of whistle prices. Justify your response using appropriate
values from the summary statistics table,

fe dstbuiwn (q UGy unberm
desunne) oy

- Yo eker o He Mshwbghon m=mtle pean 5.12 or Yle prebion U685
Hoe 0t W ohas B M\(\'\MW\ o (chankoded 1n Siep (i1)

e Spread of He dustbuhon (wn kR Paswred 5«1 He
War , 2.33 | with s e manimum foiminimwm ualug

(i) Using the 1.5 X IQR rule, determine whether there are any outliers in the sample of whistle prl.aes Justify your

response. [Ag= SMFS - US|\ = , 95
(965 (1.5) = LU43#S
G - Ls(iar) Q2 + 1S (1Qr)
4,51 = [,y - S u%s 1. Yus -
3.04725 £,q115
P minimum of  Fe Supk 6 425, whath 6 qu“*‘mﬂw
Q1 - L5~ |GR, and 40 Maximun vf fo Sarvple 15 €58, W
Hon Qs #1.5% Qe S0 Hewe st n oliems M He sample
Unautorznd copying o reues of e page b Hegal Page 13 __ GO ON TO THE NEXT PAGE.
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Q6 Sample B: Pq_g____e 3of 4

Question 6 ®

Continue your response to QUESTION 6 on this page.

It can often be difficult to determine whether the distribution of sample data is skewed by looking at a graph of the
data and the summary statistics, particularly when the sample size is small. Thus, statisticians sometimes measure
how skewed a data set is. One such measure is Pearson’s coefficient of skewness, which is calculated using the
following formula.
3(% —m)

s

In the formula, ¥ is the sample mean, m is the sample median, and s is the sample standard deviation.
(c) (i) Calculate Pearson’s coefficient of skewness for Julio’s sample of 20 whistle prices. Show your work.

Pearson's Coefficient of Skewness =

2 (51 =4
B0 =) L awesse
qu?) mUhdS l..\,
«Qu §

The following graph shows conclusions that can be made about the shape of the distribution of sample data based
on Pearson’s coefficient of skewness and sample size.

Conclusion from Pearson’s Coefficient of Skewness

100

90

80

204 The distribution | | The distribution
1 of sample data of sample data

60+ is considered — — is considered
| strongly | | strongly ___|

o e skewed skewed

40

30

20 ¥

10

0
-1.20 -1.00 -0.80 -0.60 -0.40 -0.20 0.00 020 040 060 080 1.00 1.20
Pearson’s Coefficient of Skewness

(ii) Indicate the value of the Pearson’s coefficient of skewness you calculated in part (c-i) for the appropriate
sample size by marking it with an “X” on the preceding graph. ‘

Unauthorized copying or reuse of this page is illegal. Page 14 GO ON TO THE NEXT PAGE.

Use a pencli or a pen with black or dark biue ink. Do NOT write your name. Do NOT write outside the box.
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Q6 Sample B: Page 4 of 4

Question 6

Unauthorized copying or reuse of this page is lllegal. Page 15

Continue your response to QUESTION 6 on this page.
(d) Consider your work in part (c).

(i) What should you conclude about the shape of the distribution of the sample of whistle prices? Justify your
response,

Mo distwbuhon of gamgle dakw 1S Smﬂz

Sloued , Boased on He  colw] ofed Feasons (oethuent of
Clonness wnd TR Sample sl of 20, the point on
fe gruph of ConcusonS  from &) Show ' that e dofs
g Sty skewed. (C-iv)

Julio’s inference procedure in part (a-i) needs one of the following requirements to be satisfied to verify the
normality condition.

» The sample size is greater than or equal to 30,
» If the sample size is less than 30, the distribution of the sample data is not strongly skewed and
does not have outliers.

(ii) Using your response to (d-i) and the preceding requirements, is the normality condition satisfied for Julio’s data?
Explain your response.

Tie homaldy - Ginglypun 160t Sthshol  beawse He sample Size
205 lgg Han 30 and e dmhupwr of He

ot dovty s Sﬁvxﬂhj skewed by e Fesponst
fn (d-i) that daws o GnduSon  Hrm
Dragun's [oefbuend of  glewtesy

GO ON TO THE NEXT PAGE.

Use a pencil or a pen with black or dark biue ink. Do NOT write your name. Do NOT write outside the box.
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Q6 Sample C: Page 1 of 4

Question 6

Begin your response to QUESTION 6 on this page.
SECTIONIIL, Part B

Suggested Time—25 minutes
1 Question
Directions: Show all your work. Indicate clearly the methods you use, because you will be scored on the correctness
of your methods as well as on the accuracy and completeness of your results and explanations.

6. A company sells a certain type of whistle. The price of the whistle varies from store to store. Julio, a statistician at
the company, wants to estimate the mean price, in dollars ($), of this type of whistle at all stores that sell the whistle.
(a) (i) Identify the appropriate inference procedure for Julio to use.

orw  Samp\ Popiviaton -for Magin.

(H)Duaibeﬂ:epumfurthemfmpmmdqreywmuﬁedmpm(n)inmm

] 1. h

Julio called the managers of 20 randomly selected stores that sell the whistle and recorded the price of the whistle at
each store, Following is a dotplot of Julio’s data,

Price of the Whistle at 20 Stores

- R

(- .l [ ] 1...L. .I ?. l.. . N ? . , ..I

42 44 46 48 5 52 54 56 58 6 62 64 66
Whistle Price ($)

Unauthorized copying or reuse of this page Is illegal. Page 12 GO ON TO THE NEXT PAGE.
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Q6 Sample C: Page 2 of 4

® Question 6

Continue your response to QUESTION 6 on this page.
The summary statistics for Julio’s data are shown in the following table.

Summary Statistics for Julio’s Data
S Standard - : .
"S‘ﬁle Mean Deviation Minimum Q, Median Qs Maximum

20 5.12 0.743 4.25 4.51 4,885 5475 6.58

(b) Julio wants to examine some characteristics of the distribution of thé sample of whistle prices.

(i) Describe the shape of the distribution of the sample of whistle prices. Justify your response using appropriate
values from the summary statistics table.

The olstiboken 1S Skeweel to o

flgne and has rno lw o high auters. Jullo
Smav\d vse  DMradion deease e datfg s

Skeed,
IQ?-.-: J9es
5.4154(1. 8+ .93
451-(18 2«
(ii) Using the 1.5 X IQR rule, determine whether there are any outliers in the sample of whistle prices. Justify your
response.
5.47S +(|,5.f7;,5):_6.¢39 No hijh OQutiers
qsl- (154.965) =306 N, |o Outliers
Unauthorized copying or reuse of this page is illegal. Page 13 GO ON TO THE NEXT PAGE.

Use a pencil or a pen with black or dark biue ink. Do NOT write your name. Do NOT write outside the box.
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Q6 Sample C: Page 3 of 4

Question 6

y —
Continue your response to QUESTION 6 on this page.

It can often be difficult to determine whether the distribution of sample data is skewed by looking at a graph of the
data and the summary statistics, particularly when the sample size is small. Thus, statisticians sometimes measure
how skewed a data set is. One such measure is Pearson’s coefficient of skewness, which is calculated using the
following formula.

i(x—m)
5

In the formula, ¥ is the sample mean, m is the sample median, and s is the sample standard deviation.
() (i) Calculate Pearson’s coefficient of skewness for Julio’s sample of 20 whistle prices. Show your work.
3(x-md)  3( f1a-4.589)
e TS

‘.5 249 )

Pearson's Coefficient of Skewness =

The following graph shows conclusions that can be made about the shape of the distribution of sample data based
on Pearson’s coefficient of skewness and sample size.

Conclusion from Pearson’s Coefficient of Skewness

100
90
w - - - - » -
204 The distribution | | The distribution
of sample data _ of sample data
601 - is considered — — is considered t
e Q 1 strongly ____| __“strongly __|
Sample Size 50 o 1 skewed
40 G
30 4
20
10
0

-1.20 -1.00 -0.80 -0.60 -0.40 -0.20 000 020 040 060 0.80 100 120
Pearson's Coefficient of Skewness ‘F\

(ii) Indicate the value of the Pearson’s coefficient of skewness you calculated in part (c-i) for the appropriate
sample size by marking it with an “X" on the preceding graph.

AR ER R RN EE R R R R R R R R R R R R R R R N R R R R R R R R R R EREERERRE RN

Unauthorized copying or reuse of this page is illegal. Page 14 GO ON TO THE NEXT PAGE.
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® Question 6

Continue your response to QUESTION 6 on this page.
(d) Consider your work in part (c).
(i) What should you conclude about the shape of the distribution of the sample of whistle prices? Justify your
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* The sample size is greater than or equal to 30.

» If the sample size is less than 30, mmummmnmmmm
does not have outliers.

(i Uﬁnz_mmpmnw(d-l)mdtheplwedinguquimmu.islhenwmﬁtywwiﬁonutisﬁedforl i
[Yo TIO only Sampied O Stores S
20730 and Julib daka 1S SHongly  Skeded

Julio's dapai

Unauthorized copying or reuse of this page is lllegal. Page 15

data? |

So 4w Nomality cordimon 15 net SaHsfied py

GO ON TO THE NEXT PAGE.

Use a pencil or a pen with black or dark blue ink. Do NOT write your name. Do NOT write outside the box.

@ omens 0000 o o ® © o0 o

Q6 Sample C: Page 4 of 4




AP® Statistics 2024 Scoring Commentary

Question 6
Note: Student samples are quoted verbatim and may contain spelling and grammatical errors.

Overview

The primary goals of the question were to assess a student’s ability to (1) identify an appropriate procedure for
conducting a one-sample z-interval for a population mean; (2) identify the parameter of interest for conducting a
one-sample t-interval for a population mean; (3) describe the shape of the distribution of a sample using summary
statistics for a sample of whistle prices; (4) use the 1.5 x IQR rule to determine outliers from summary statistics

for a sample of whistle prices; (5) calculate Pearson’s coefficient of skewness using summary statistics for a
sample of whistle prices; (6) locate the value of the calculated Pearson’s coefficient of skewness on a graph; (7)
conclude on the shape of the distribution for a sample of whistle prices based on the interpretation of the graph;
and (8) explain if the normality condition for the one-sample 7-interval is met.

This question primarily assesses skills in skill category 1: Selecting Statistical Methods, skill category 2: Data
Analysis, and skill category 4: Statistical Argumentation. Skills required for responding to this question include
(1.D) Identify an appropriate inference method for confidence intervals, (2.A) Describe data presented
numerically or graphically, (2.B) Construct numerical or graphical representations of distributions, (2.C)
Calculate summary statistics, relative positions of points within a distribution, correlation, and predicted response,
(4.B) Interpret statistical calculations and findings to assign meaning or assess a claim, and (4.C) Verify that
inference procedures apply in a given situation.

This question covers content from Unit 1: Exploring One-Variable Data, Unit 2: Exploring Two-Variable Data,
and Unit 7: Inference for Quantitative Data: Means of the course framework in the AP Statistics Course and Exam
Description. Refer to topics 1.6, 1.7, 1.8, 2.2, 7.2, 7.3, and 7.5, and learning objectives UNC-1.H, UNC-1.K,
UNC-1.M, UNC-4.0, UNC-4.P, and UNC-4.S.

Sample: 6A
Score: 4

The response earned the following: Part (a) — E; Part (b) — E; Part (¢) — E; Part (d) — E.

In part (a-i) the response states “1 sample t interval,” satisfying component 1. In part (a-ii) the response states both
“ w7 and “mean,” each separately satisfying component 2. The response states “ g, ” “true,” and “all stores,” each

separately satisfying the population aspect of component 3. The response states “price ... whistle,” satisfying the
variable of interest aspect of component 3. The response satisfies component 3. Part (a) was scored essentially
correct (E).

In part (b-i) the response states the distribution “appears to be skewed right,” satisfying component 1. The
response states two appropriate reasons why the distribution is skewed right: “The mean (5.12) is greater than the
median (4.885)” and “the median is closer to the Q; (4.51) value than to the Q5 value.” Either reason

separately satisfies component 2. In part (b-ii) the response states the lower and upper outlier criteria with work
shown, satisfying component 3. The response identifies that there are “no outliers,” satisfying component 4.
Part (b) was scored essentially correct (E).

In part (c-i) the response calculates Pearson’s coefficient of skewness with work shown, satisfying component 1.
In part (c-ii) the response includes an “x” at approximately (0.949,20), satisfying component 2. Part (c) was

scored essentially correct (E).
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Question 6 (continued)

In part (d-i) the response states the sample is “strongly skewed,” satisfying component 1. The response states “b/c
the point (X) falls in the unshaded region” to make the determination of skewness, satisfying component 2. In
part (d-ii) the response states that the condition of normality is not met, satisfying component 3. The response
states “the sample size (n) = 20 < 30, ” satisfying component 4. The response states, “there is a strong skew of

the data,” satisfying component 5. Part (d) was scored essentially correct (E).

Sample: 6B
Score: 3

The response earned the following: Part (a) — P; Part (b) — P; Part (¢) — E; Part (d) — E.

In part (a-1) the response states “t interval” but crossed out “1 sample,” failing to satisfy component 1. In

part (a-ii) the response states “mean,” satisfying component 2. The response states “true” and “population,” each
separately satisfying the population aspect of component 3. The response states “price ... whistle,” satisfying the
variable of interest aspect of component 3. The response satisfies component 3. Part (a) was scored partially
correct (P).

In part (b-i) the response states the distribution is “roughly uniform,” failing to satisfy component 1. The response
does not provide appropriate reasoning based on summary statistics, failing to satisfy component 2. In part (b-ii)
the response states the lower and upper outlier criteria with work shown, satisfying component 3. The response
identifies there are “no outliers,” satisfying component 4. The response satisfies components 3 and 4. Part (b) was
scored partially correct (P).

In part (c-1) the response calculates Pearson’s coefficient of skewness with work shown, satisfying component 1.

€690

In part (c-ii) the response includes an “x” at approximately (0.949,20), satisfying component 2. Part (c) was
scored essentially correct (E).

In part (d-i) the response states the sample is “strongly skewed,” satisfying component 1. The response uses “the
calculated Pearson's Coefficient” to make the determination of skewness, satisfying component 2. In part (d-ii) the
response states that the condition of normality “isn’t satisfied,” satisfying component 3. The response states “the
sample size of 20 is less than 30,” satisfying component 4. The response states, “the sample data is strongly
skewed,” satisfying component 5. Part (d) was scored essentially correct (E).

Sample: 6C
Score: 2

The response earned the following: Part (a) — [; Part (b) — P; Part (c) — E; Part (d) — P.

In part (a-1) the response does not identify the appropriate procedure, failing to satisfy component 1. In part (a-ii)
the response does not identify the parameter as the mean, failing to satisfy component 2. The response does not
include reference to the population or the variable of interest, failing to satisfy component 3. Part (a) was scored
incorrect (I).

In part (b-i) the response states the distribution “is skewed to the right,” satisfying component 1. The response
does not justify component 1 based on summary statistics, failing to satisfy component 2. In part (b-ii) the
response states the lower and upper outlier criteria with work shown, satisfying component 3. Note: showing the
IQR calculation is not required for work shown. The response identifies that there are “No high outliers” and

“No low outliers,” satisfying component 4. Part (b) was scored partially correct (P).
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Question 6 (continued)

In part (c-i) the response calculates Pearson’s coefficient of skewness with work shown, satisfying component 1.
In part (c-ii) the response includes an “x” at approximately (0.949,20), satisfying component 2. Part (c) was
scored essentially correct (E).

In part (d-i) the response states the sample is “strongly skewed,” satisfying component 1. The response does not
refer to the graph or the Pearson coefficient of skewness, failing to satisfy component 2. In part (d-ii) the response
states that the condition of normality is “not satisfied,” satisfying component 3. The response states “30 > 20,”
satisfying component 4. The response states “strongly skewed,” satisfying component 5. Part (d) was scored
partially correct (P).
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