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AP® Statistics 2024 Scoring Guidelines

Question 2: Focus on Exploring Data 4 points

General Scoring Notes

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).

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) Essentially correct (E) if the response satisfies
Elementary School the following two components:
NN N _ | . | Key 1. The elementary school’s segmented bar graph
02 04 06 08 1.0 q is correctly partitioned according to the given
Relative Frequency Small bottles . yP & &
[:l Medium bottles proportlons
[ Large bottles 2. The middle school’s segmented bar graph is

Middle School correctly partitioned to create three equal areas

DN, [

02 04 06 0.8 1.0

Relative Frequency Partially correct (P) if the response only satisfies

one of the two components required for E.

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

Additional Notes:

Responses that do not use the key given may still satisfy both components as long as a new key is
provided that defines small, medium, and large bottles.

Responses that do not use the key given and do not define a new key may receive credit for component 2
as long as the bar is vertically partitioned to create three equal areas, but do not satisfy component 1.
Responses need to be within +0.05 of the actual cutoff to be acceptable for demonstrating equal areas.
Responses do not need to be drawn in the order from smallest bottles to largest bottles as shown in the
model solution. For example, the graph could be drawn from largest bottles to smallest bottles.

Elementary School

) . \ \ . Key

0 02 04 06 08 10 < Small bottles
Relative Frequency of Number of Bottles Sold
[] Medium bottles

Middle School [ Large bottles

—. N\

0 02 04 06 08 10
Relative Frequency of Number of Bottles Sold
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Model Solution

Scoring

(b)  No, the segment for small bottles for the Essentially correct (E) if the response satisfies
elementary school is wider than the segment for  the following three components:
small bottles for the middle school; however, the 1. States that the elementary school’s
middle school students sold three times as many administrator is incorrect
bottles as the elementary school students. So, if ~ 2. Provides correct mathematical support
the elementary school sold x number of bottles, verifying the middle school sold more small
the middle school sold 3x number of bottles. bottles than the elementary school, consistent

with the response to component 1
For example, if the elementary students sold 100 3 11 qos context
bottles total, then they sold 0.5(100) or 50 small
bottles. However, because the middle school Partially correct (P) if the response satisfies only
students sold three times the total number of two of the three components required for E.
bottles as the elementary students, they would
have sold 300 bottles total and Incorrect (I) if the response does not meet the
(05)(300) =100 small bottles. Because criteria for E or P.
100 > 50, the middle school sold more small
bottles, and the elementary school’s
administrator is not correct.
Additional Notes:

A response that shows mathematical support by showing the inequalities 0.5x < 0.3(3x), 0.5x < x,

0.5(1) < 0.3(3), or (05)(%) < (05)(%) may satisfy component 2.

In order to satisfy component 3, a response must include “elementary,” “middle,” and “bottles.”
Part (b) should be scored consistent with the response to part (a).
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(¢) (i) The mosaic plot shows that the proportion of

(i)

Model Solution

large bottles sold by High School A was 0.7
and the proportion of large bottles sold by
High School B was 0.6. High School A sold
a greater proportion of large bottles because
0.7 > 0.6.

The number of bottles sold is represented by
the area of the shaded region. The area of the
rectangle representing large bottles sold by
High School B is clearly larger than the area
of the rectangle representing large bottles
sold by High School A. Therefore, High
School B sold more large bottles than High
School A.

Scoring

Essentially correct (E) if the response satisfies
the following four components:

L.

In part (c-i) the response indicates that High
School A sold a greater proportion of large
bottles

In part (c-i) the response bases reasoning on
the height of the rectangles or the relative
frequencies representing large bottles

In part (c-ii) the response indicates that High
School B sold a greater number of large
bottles

In part (c-ii) the response indicates that the
area of the rectangle representing large bottles
sold by High School B is larger than the area
of the rectangle representing large bottles sold
by High School A

Partially correct (P) if the response satisfies two

or three of the four components required for E.

Incorrect (I) if the response does not meet the

criteria for E or P.

Additional Notes:

If a response refers to “proportions” rather than relative frequencies in part (c-i), the values 0.7 and 0.6

must be provided to satisfy component 2.

If the response bases reasoning on the heights of rectangles in part (c-i), the response must clearly state

that the rectangles representing large bottles are referenced.

If the response bases reasoning on the areas of rectangles in part (c-ii), the response must clearly state that

the areas representing large bottles are referenced.

A response that provides reasonable estimates of the large bottle areas may satisfy component 4.
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Scoring for Question 2 Score

Complete Response 4
Three parts essentially correct

Substantial Response 3
Two parts essentially correct and one part partially correct

Developing Response 2
Two parts essentially correct and no part partially correct
OR
One part essentially correct and one or two parts partially correct
OR
Three parts partially correct

Minimal Response 1
One part essentially correct and no part partially correct

OR
No part essentially correct and two parts partially correct

© 2024 College Board



Q2 Sample A: Page 1 of 2

Question 2

Begin your response to QUESTION 2 on this page.

2. Alocal elementary school decided to sell bottles printed with the school district’s logo as a fund-raiser. The students
in the elementary school were asked to sell bottles in three different sizes (small, medium, and large). The relative
frequencies of the number of bottles sold for each size by the elementary school were 0.5 for small bottles, 0.3 for
medium bottles, and 0.2 for large bottles.

A local middle school also decided to sell bottles as a fund-raiser, using the same three sizes (small, medium, and
large). The middle school students sold three times the number of bottles that the elementary school students sold.
For the middle school students, the proportion of bottles sold was equal for all three sizes.

(a) Complete the segmented bar graphs representing the relative frequencies of the number of bottles sold for each

size by students at each school.
Elementary School
Q
R Key
0 02 04 06 08 10 [KYSmalboul
Relative Frequency of Number of Bottles Sold ©
[[] Medium bottles

Middle School [l Large bottles

NN

0 02 04 06 08 10
Relative Frequency of Number of Bottles Sold

(b) An administrator at the elementary school concluded that the elementary school students sold more small bottles
than the middle school students did. Is the elementary school administrator’s conclusion correct? Explain your

mpome.
IF n represenys e rotral nuroer of boriles e elementary

Sthoo\ Strudenis 3513, then Yhe eleMmenirary schoo) Shudeny g
50\d O.Bn smal) Bories, While Me middle school shudents

Se\a 0.333(_31'\) :n Smoll barrles Since np)\ ,0.5n &,
aand MeveFore Wne elementsry schoel adwmin ishvakos’s
contlusion i1g incorcect,

Unauthorized copying or reuse of this page is lilegal. Page 4 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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Question 2

Unauthorized copying or reuse of this page is illegal. Page 5

Continue your response to QUESTION 2 on this page.

Two high schools are also selling the bottles and are competing to see which one sold more large bottles.
(c) A mosaic plot for the distribution of the number of bottles sold by each of the high schools is shown here.

Distribution of the Number of Bottles Sold by High School

SN

0.71

Key
Relative Frequency 0.6 Soall bottios
of the Number 0.5 .
of Bottles Sold 0.4 [ Medium bottles
03 Il Large boutles

02
0.1

0
High High
School A School B

(i) Which of the two high schools sold a greater proportion of large bottles? Justify your answer.

R 5\'\ S[eol A
Righ Scheel A so\d o propordion of D.7 largae bortes wnmie
Higw School B sc\d o rogoryion of O.G \arge or¥ies.

(ii) Which of the two high schools sold a greater number of large bottles? Justify your answer.

Hign School B s0\d o greoker number o¥ \ovrge poririe s

becouse Ane ares in e mosaic plor Cav H'\Sh Sewos)
B’'s \orae ber¥ e seckion ig Qrepirey Yhon the aves
W Bigh Scwnool Ns,

GO ON TO THE NEXT PAGE.

@ ocssin

Use a pencil or a pen with black or dark blue ink. Do NOT write your name. Do NOT write outside the bax.
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Q2 Sample B: Page 1 of 2
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Question 2

wnyourmpomahnuw Zmﬂispcgo

1

" 2. A local elementary school decided to sell bottles printed with the school district’s logo as a fund-raiser. The students |.

in the elementary school were asked to sell bottles in three different sizes (small, medium, and large). The relative
frequencies of the number of bottles sold for each size by the elementary school were 0.5 for small bottles, 0.3 for
medium bottles, and 0.2 for large bottles.

A local middle school also decided to sell bottles as a fund-raiser, using the same three sizes (small, medium, and
large). The middle school students sold three times the number of bottles that the elementary school students sold.
For the middle school students, the proportion of bottles sold was equal for all three sizes.

(a) Complete the segmented bar graphs representing the relative frequencies of the number of bottles sold for each

size by students at each school.
Elementary School
N
Key
0 0.2 04 0.6 0.8 1.0 Small bottles
Relative Frequency of Number of Bottles Sold
[C] Medium bottles
Middle School Il Large bottles

0 0.2 0.4 0.6 0.8 1.0
Relative Frequency of Number of Bottles Sold

(b) An administrator at the elementary school concluded that the elementary school students sold more small bottles
than the middle school students did. Is the elementary school administrator’s conclusion correct? Explain your
response.

The olementary MO0l ol miaisttor's Ccomeludion i3 ot Conect.

HVP?‘}U Ha devuntry School Jod A laugs proportion ot
yviall  poHles, He nuddle School  Judsng JolA Mot bottles
oWl LWhitn  1Mpaetl (e poportion.  FOr example . iF Hul
Utﬂf\l"’ﬂ-‘j oot old 20, taay would ave ld 10 dImaly
pothe) (@~0.5). Tha mi1ddl cenool Dould nat Han  fold

L0 4ol @and 20 3wnall ot Cp= ¥).

Unauthorized copying-of reuse of this page is illegal. Page 4 2. @0 ON TO THE NEXT PAGE.
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Q2 Sample B: Page 2 of 2

e Question 2

Continue your response to QUESTION 2 on this page.
Two high schools are also selling the bottles and are competing to see which one sold more large bottles.
(c) A mosaic plot for the distribution of the number of bottles sold by each of the high schools is shown here.

Distribution of the Number of Bottles Sold by High School

SN

0.7

Key
R"o';ﬁ; ;“‘1““‘"’ 0.6 Small bottles
umber 0.5 .
of Bottles Sold 0.4 [ Medium bottles
03 Il Lage bottles

0.2
0.1

0
High High
School A~ School B

(i) Which of the two high schools sold a greater propartion of large bottles? Justify your answer.
' ijh 3w ool A iAo aruul-u' papoﬂ-'\or\ (_p-o,*-ﬂ’ ot (aye owle)

Mo~ Hgn dtnes! Blps0.u),

(ii) Which of the two high schools sold a greater number of large bottles? Justify your answer.
g Mool 6 A o greatr Aumby o4 largy LotH Blraule

W hay ke Grete Shaded oMEA.

Umm«“dﬂmhmﬂ- Page 5§ 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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Question. 2

2.AMMMWB&HWWﬁ&&MM‘IW“lmmm X
in the elementary school were asked to sell bottles in three different sizes (small, medium, and large). The relative |

frequencies of the number of bottles sold for each size by the elementary school were 0.5 for small bottles, 0.3 for
medium bottles, and 0.2 for large bottles.

A local middle school also decided to sell bottles as a fund-raiser, using the same three sizes (small, medium, and
large). The middle school students sold three times the number of bottles that the elementary school students sold.
mmmmmmm‘ummwmtummm

(.)cmmmwummmm&wdﬂumdm sold for each
size by students at each school.

Elementary School

S\ \ '
o Key

0 0.2 0.4 0.6 0.8 1.0 Q bottles
Relative Frequency of Number of Bottles Sold Small

Middle School [l Large bottles

t + : t + ?\——
0.2 04 0.6 08 1.0

Relative Frequency of Number of Bottles Sold

(b) An administrator t the elementary school concluded that the clementary school students sold more small bottles |
than the middle school students did. Is the elementary school administrator’s conclusion correct? Explain your
response.

ok cania W meddie Qoo Sotd B

No 8
i es TR e  numhna 9
MM- o " ﬁé
Godtlls s mert 20tn TR Xle o proportig
WS O >

Unauthorized copying or reuse of this page Is illegal. Page 4 sw,eaem'rom:nmm; "
" Use a pencil or & pen with black or dark biue ink. Do NOT write your ) NOT write outside the box.
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Q2 Sample C: Page 2 of 2

Question 2

Unauthorized copying or reuse. of this page is illegal. Page 5

Continue your response to QUESTION 2 on this page.
Two high schools are also selling the bottles and are competing to see which one sold more large bottles.
(c) A mosaic plot for the distribution of the number of bottles sold by each of the high schools is shown here.

Distribution of the Number of Bottles Sold by High School

>IN

0.7 Key
Relative Frequency 0.6 Small bottles

of the Number 0.5 _
of Bottles Sold .4 [JMedium bottles

03 [l Large bottles
0.2
0.1

0

High High
School A School B

(i) Which of the two high schools sold a greater proportion of large bottles? Justify your answer.

L,\;J‘V\ Scheal A lwcawmie 'k pad o rra,aaf*"’ﬁ"“ ok

0,7 larg- bofls  wWhe HGN Sceol B had o

(i) Which of the two high schools sold a greater number of large bottles? Justify your answer.
[At‘)’v\ sc_\qao \ ? e (Ot fa fee oreq J\Ao VRN

N S . IS

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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Question 2
Note: Student samples are quoted verbatim and may contain spelling and grammatical errors.

Overview

The primary goals of this question were to assess a student’s ability to (1) use summarized data from a description
to complete two segmented bar graphs for two different schools; (2) determine whether an administrator’s
conclusion is correct based on the previously constructed two segmented bar graphs and description; and (3) use
information presented in a mosaic plot to determine the larger proportion and the larger number of large bottles
for two different high schools.

This question primarily assesses skills in skill category 2: Data Analysis, skill category 3: Using Probability and
Simulation, and skill category 4: Statistical Argumentation. Skills required for responding to this question include
(2.B) Construct numerical or graphical representations of distributions, (2.D) Compare distributions or relative
positions of points within a distribution, (3.A) Determine relative frequencies, proportions, or probabilities using
simulation, and (4.B) Interpret statistical calculations and findings to assign meaning or assess a claim or
calculations.

This question covers content from Unit 1: Exploring One-Variable Data, Unit 2: Exploring Two-Variable Data,
and Unit 4: Probability, Random Variables, and Probability Distributions of the course framework in the AP
Statistics Course and Exam Description. Refer to topics, 1.4, 2.2 and 4.3, and learning objectives UNC-1.C,
UNC-1.E, UNC-1.P, VAR-4.A, and VAR-4.B.

Sample: 2A
Score: 4

The response earned the following: Part (a) - E; Part (b) - E; Part (c) - E.

In part (a) the response partitions the elementary school’s segmented bar graph correctly according to the given
proportions, satisfying component 1. The response correctly partitions the middle school’s segmented bar graph to
create three equal areas, satisfying component 2. Part (a) was scored essentially correct (E).

In part (b) the response states, “the elementary school administrator’s conclusion is incorrect,” satisfying
component 1. The response provides correct mathematical support verifying the middle school sold more small

bottles than the elementary school by including “0.5#,” “O.33§(3n) =n,” and “0.57n < n,” satisfying

99 ¢¢

component 2. By including the words “bottles,” “elementary,” and “middle,” the response includes context,
satisfying component 3. Part (b) was scored essentially correct (E).

In part (c-1) the response indicates that High School A sold a greater proportion of large bottles and provides the
values 0.7 and 0.7 > 0.6. Note that no explicit comparison (e.g., 0.7 > 0.6) is required. Components 1 and 2 have
been satisfied. In part (c-ii) the response indicates that High School B sold a greater number of large bottles and
bases the response on the area of the rectangle representing large bottles sold by High School B in the mosaic plot
being greater than the area of the rectangle representing large bottles sold by High School A, satisfying components
3 and 4. Part (c) was scored essentially correct (E).

© 2024 College Board.
Visit College Board on the web: collegeboard.org.
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Question 2 (continued)

Sample: 2B
Score: 3

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

In part (a) the response partitions the elementary school’s segmented bar graph correctly according to the given
proportions, satisfying component 1. The response correctly partitions the middle school’s segmented bar graph to
create three approximately equal areas. Note that the medium/large boundary is located at 0.72. This is within the
+0.05 limit (i.e., 0.67 + 0.05 = 0.72). Component 2 is satisfied. Part (a) was scored essentially correct (E).

In part (b) the response states, “The elementary school administrator’s conclusion is not correct,” satisfying
component 1. The response provides correct mathematical support verifying the middle school sold more small
bottles than the elementary school with a specific example including “20 ... sold 10 small ... (p = 0.5) ... 60 total ...

and 20 small” and “(p =1/ 3),” satisfying component 2. By including the words “elementary,” “bottles,” and
“middle,” the response includes context, satisfying component 3. Part (b) was scored essentially correct (E).

In part (c-1) the response indicates that High School A sold a greater proportion of large bottles and provides the
values 0.7 and 0.6, satisfying components 1 and 2. In part (c-ii) the response indicates that High School B sold a
greater number of large bottles, satisfying component 3. The response states, “it has the greater shaded area,” but
does not clearly state that the area mentioned is that representing large bottles, so component 4 is not satisfied. If the
response had said “the greater solidly shaded area,” this would have satisfied component 4, as it refers specifically to
the large bottle area. Only three of the four components are satisfied, so part (¢) was scored partially correct (P).

Sample: 2C
Score: 2

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

In part (a) the response partitions the elementary school’s segmented bar graph correctly according to the given
proportions, satisfying component 1. The response correctly partitions the middle school’s segmented bar graph to
create three equal areas, satisfying component 2. Responses need not be drawn from smallest to largest. Part (a) was
scored essentially correct (E).

In part (b) the response states “No,” satisfying component 1. The response does not provide correct mathematical
support verifying the middle school sold more small bottles than the elementary school, so component 2 is not
satisfied. The response does not include all required context, as the word “elementary” is not included. Component 3
is not satisfied. Only one of the three components are satisfied, so part (b) was scored incorrect (I).

In part (c-1) the response indicates that High School A sold a greater proportion of large bottles and provides the
values 0.7 and 0.6, satisfying components 1 and 2. In part (c-ii) the response indicates that High School B sold a
greater number of large bottles, satisfying component 3. The response states “the area shown on the graph is larger”
but does not clearly state that the area mentioned is that representing large bottles, so component 4 is not satisfied.
Only three of the four components are satisfied, so part (c) was scored partially correct (P).
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