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AP® Statistics 2022 Scoring Guidelines

Question 6: Investigative Task 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) (i) The relative frequencies of successful and Essentially correct (E) if the response satisfies
unsuccessful treatments in each clinic are the following two components:
presented in the following table: 1. The response to part (a-i) provides correct
numerical values for the relative frequencies
Clinic A Clinic B in all four cells of the table
2. The response to part (a-ii) identifies the clinic
Unsuccessful | 51 03669 | 33 ~ 04853 that is more successful in treating allergy
Treatment 139 68

sufferers and includes a justification based on
the relative frequencies reported in part (a-i)

Successful = 88 _ o 6331 | 33 < 05147
Treatment 139 68 . . .
Partially correct (P) if the response satisfies
only one of the two components
OR
(i) Clinic A appears to be more successful in if the response provides correct numerical values
treating allergy sufferers than Clinic B. for the relative frequencies in only two or three

Clinic A was successful for 63.3% of the of the cells of the table, and correctly identifies
allergy sufferers it treated, while Clinic B the clinic that has greater success, with or

was successful for only 51.5% of the without providing adequate justification based on
allergy sufferers it treated. the values of the reported relative frequencies.

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

Additional Notes:

Responses may be given as proportions or percentages.

To satisfy component 1, numerical values for relative frequencies must be accurately reported to at least

two decimal places, e.g., 0.36 or 0.37, 0.48 or 0.49, 0.63 or 0.64, 0.51 or 0.52.

If a response in part (a-i) reports the relative proportions of the total (dividing the count in each of the four

cells by 207) instead of the conditional relative frequencies, then component 2 may be satisfied in either

of the following ways:

o Concluding that Clinic A is more successful in treating allergies based on the larger proportion of
successful cases (0.43 vs. 0.17)

o Concluding that Clinic B is more successful in treating allergies based on the smaller proportion of
unsuccessful cases (0.16 vs. 0.25).

© 2022 College Board



AP® Statistics 2022 Scoring Guidelines

e Ifaresponse reports incorrect values in part (a-i), then the justification in component 2 may use either the
relative frequencies reported in the table in part (a-i) OR the correct conditional relative frequencies given
in the model solution.

e To satisfy component 2, the response must make it clear that Clinic A is being compared to Clinic B, either
by explicitly mentioning both clinics OR by reporting both relative frequencies that are being compared.
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Model Solution

(b) No. This is an observational study; it is not a

randomized experiment. Cause and effect can only
be established with a well-designed, randomized
experiment. There may be other variables, besides
where a patient was treated, that affect the success
rates for treating allergies. For example, Clinic A
may mostly treat mild allergy cases that are easy to
treat successfully, while Clinic B may mostly treat
severe allergy cases that are more difficult to treat
successfully.

Scoring

Essentially correct (E) if the response satisfies

the following two components:

1. Indicates “no,” a causal inference is not
justified

2. Provides at least one of the following

explanations:

e Notes that this is an observational study

o Indicates that this is not a randomized
experiment

e Identifies a plausible confounding
variable that could affect the success
rates for treating allergies at the two
clinics

Partially correct (P) if the response satisfies

component 2 but fails to indicate that researchers

are not justified in making a causal inference

OR

if the response satisfies component 1 AND

includes one of the following as justification:

e A statement that association does not imply
causation

e A statement that there may be a confounding
variable without specifying a reasonable
confounding variable.

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

Additional Notes:

A response that states that treatments (Clinic A, Clinic B) are not assigned (randomly assigned, imposed)

to the patients satisfies component 2.

A response that identifies a reasonable confounding variable does not need to explain why it is a

confounding variable in order to satisfy component 2.

The strength of the response in part (b) should be considered if holistic scoring is necessary.
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Model Solution

Scoring

(O] Essentially correct (E) if the response satisfies
the following four components:
Clinic A: More successful in treating mild 1. The response to part (c-i) indicates that both
allergies. Clinic A successfully treated 75.0% of Clinic A and Clinic B are more successful in
mild allergy sufferers, while Clinic A treating mild allergies than treating severe
successfully treated only 28.6% of severe allergy allergies
sufferers. 2. The response to part (c-i) provides a
justification based on correctly reported
Clinic B: More successful in treating mild proportions (or percentages) of successfully
allergies. Clinic B successfully treated 91.7% of treated allergy sufferers of each severity for
mild allergy sufferers, while Clinic B each clinic
successfully treated only 42.9% of severe allergy 3. The response to part (c-ii) indicates that
sufferers. Clinic A is more likely to treat mild allergy
sufferers, while Clinic B is more likely to
(ii) treat severe allergy sufferers
4. The response to part (c-ii) provides a
Clinic A: More likely to treat mild allergy justification based on correctly reported
sufferers than severe allergy sufferers. Of the 139 frequencies or proportions (or percentages) of
allergy sufferers treated at Clinic A, 104 (74.8%) severe or mild allergy sufferers treated by
suffered from mild allergies, while only 35 each clinic
(25.2%) suffered from severe allergies.
Note: See the Q6 Correct Relative Frequencies
Clinic B: More likely to treat severe allergy tablgs at the end Qf this scoring guideline.: for the
sufferers than mild allergy sufferers. Of the 68 flelqtlve frgquenmes that should be used in cach
allergy sufferers treated at Clinic B, 56 (82.4%) csignated part
suffered from severe allergies, while only 12 Partially correct (P) if the response satisfies two
(17.6%) suffered from mild allergies. or three of the four components.
Incorrect (I) if the response does not meet the
criteria for E or P.
Additional Notes:

e A response to part (c-i) may satisfy component 2 in either of the following ways:

o For each clinic, reports the correct proportion (or percentage) of severe allergy sufferers successfully
treated AND the correct proportion (or percentage) of mild allergy sufferers successfully treated.
Makes a correct reference to the mosaic plot, comparing the ratio of shaded area to open area within

the “Mild” rectangle to the ratio of shaded area to open area within the “Severe” rectangle for each

clinic. Numerical values are not required.

e A response to part (c-ii) may satisfy component 4 in any of the following ways:
For each clinic, reports the correct proportion (or percentage) of treated allergy sufferers with severe

O

allergies. (Clinic A: 0.252, Clinic B: 0.824)

For each clinic, reports the correct proportion (or percentage) of treated allergy sufferers with mild

allergies. (Clinic A: 0.748, Clinic B: 0.176)
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o Reports the correct proportion (or percentage) of treated allergy sufferers with severe allergies for one
clinic AND reports the correct proportion (or percentage) of treated allergy sufferers with mild
allergies for the other clinic.

o For each clinic, reports the correct frequency of treated allergy sufferers with mild allergies and the
correct frequency of treated allergy sufferers with severe allergies. (Clinic A: 104 mild and 35 severe;
Clinic B: 12 mild and 56 severe)

o Makes a correct reference to the mosaic plot, comparing the area or width of the “Mild” rectangle to
the area or width of the “Severe” rectangle within each clinic. Numerical values are not required.
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Model Solution Scoring
(d) The more successful clinic identified in part (a-ii) Essentially correct (E) if the response satisfies
is Clinic A, which is different from the the following two components:
physician’s conclusion that Clinic B is better 1. The response indicates that within each clinic,
when taking allergy severity into account. This the proportion of successfully treated mild
happens because for both clinics the success rate allergy sufferers is greater than the proportion
is much higher for mild allergy sufferers (75.0 of successfully treated severe allergy
percent versus 28.6 percent for Clinic A, and sufferers (0.75 vs. 0.286 for Clinic A and
91.7 percent versus 42.9 percent for Clinic B). 0.917 vs. 0.429 for Clinic B)
Clinic A treats mostly mild allergy sufferers OR
(74.8 percent of its patients) while Clinic B treats the response indicates that the overall
mostly severe allergy sufferers (82.4 percent of proportion of successfully treated mild
its patients). Therefore, when combining the allergy sufferers (0.767) is much larger than
results across allergy severity categories to obtain the overall proportion of successfully treated
the table from part (a-i), the facts that Clinic A severe allergy sufferers (0.374)
treats a larger proportion of mild allergy sufferers 2. The response indicates that the allergy
and mild allergy sufferers have a higher success sufferers treated by Clinic A include a much
rate make it appear as if Clinic A is better greater proportion of mild cases than the
overall. allergy sufferers treated by Clinic B (sample
proportions: 0.748 vs. 0.176)
OR
the response indicates that the allergy
sufferers treated by Clinic B includes a much
greater proportion of severe cases than the
allergy patients treated by Clinic A (sample
proportions: 0.824 vs 0.252)
OR
the response indicates that of the allergy
sufferers treated at Clinic A, a higher
proportion are mild (0.748) than severe
(0.252), and of the allergy sufferers treated by
Clinic B, a higher proportion are severe
(0.824) than mild (0.176)
Partially correct (P) if the response satisfies
only one of the two components.
Incorrect (I) if the response does not meet the
criteria for E or P.
Additional Notes:

e A response that does not use the answer from (c-1) cannot satisfy component 1.

e A response that does not use the answer from (c-ii) cannot satisfy component 2.

e A response that compares successful treatments between clinics (0.75 vs. 0.917 or 0.286 vs. 0.429), does
not satisfy component 1 or component 2.
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e A response does not need to repeat the calculated values from part (c), but if it does, the numbers must be
the same as those that were reported in part (c).
e A response that only compares the proportion of successful (mild and severe) treatments at Clinic A to the
proportion of successful (mild and severe) treatments at Clinic B should be scored 1.
o If'the response in part (a-ii) concludes that Clinic B is more successful in treating allergies, then part (d)
should be scored as follows:
o Essentially correct (E) if the response includes the following four components:
(i) At least one of the two components listed for E above.
(i) The response states that overall, Clinic B has a higher proportion of successfully treated
allergy sufferers.
(i)  The response states that Clinic B has a higher proportion of successfully treated mild allergy
sufferers.
(iv)  The response states that Clinic B has a higher proportion of successfully treated severe allergy
sufferers.
o Partially correct (P) if the response satisfies component (i) AND two of the three remaining
components (ii)—(iv) listed for E in this note.
e If the response in part (a-ii) concludes that Clinic B is more successful, the response can be scored no
higher than 3.

e The strength of the response in part (d) should be considered if holistic scoring is necessary.

© 2022 College Board



AP® Statistics 2022 Scoring Guidelines

Q6 Correct Relative Frequencies

(a-1)
Clinic A Clinic B
Unsuccessful treatment Sl =0.367 33 = 0.485
139 68
88 35 _
Successful treatment 739 = 0.633 8 0.515
(c-1)
Clinic A Clinic B
Successful treatment - Mild 78 075 5917
104 12
10 24
Successful treatment - Severe — =0.286 =— =0.429
35 56
(c-1i)
Clinic A Clinic B
. 104 12
Mild cases treated 39 = 0.748 8 0.176
35 56 _
Severe cases treated 139 = 0.252 i 0.824

NOTE: To satisfy the components in part (c), the comparison needs to be made by severity WITHIN each clinic
(a vertical comparison), not Clinic A to Clinic B.
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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 2 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.

© 2022 College Board
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Question 6

[P —— R

Begin your response fo QUESTION 6 on this page.
STATISTICS
SECTION I, 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. To compare success rates for treating allergies at two clinics that specialize in treating allergy sufferers,
researchers selected random samples of patient records from the two clinics. The following table summarizes the
data.

Clinic A Clinic B Total

Unsuccessful treatment 51 33 84

Successful treatment _ 88 35 123

Total 139 _68 207

(a) (i) Complete the following table by recording the relative frequencies of smculfql‘md unsuccessful
treatments at each clinic. o :
."‘.i - - { . .

Clinic A | Clinic B

Unsuccessful treatment | 0. 3ele | 0 495

Successful treatment | G22[0.514

(i) Based on the relative frequency table in part (a-i), which clinic is more successful in treating allergy
sufferers? Justify your answer,

Cunic A appeaxs mare suc@sS ful in reatiney
a\\araﬂ cuflerers, o8 demangtrared by their
areater perLLNtaQe of Ssucessful treatments

svees sl whiole clinic B oniy snow-
1.4/, ,p treatments weve sluwZSJFvl_

Unauthorized copying or reuse of this page is illegal. 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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Question' 6

Continue your response to QUESTION 6 on this page.

(b) Based on the design of the study, would a statistically significant result allow the researchers to conclude that
receiving treatments at the clinic you selected in part (a-ii) causes a higher percentage of successful treatments
than at the other clinic? Explain your answer.

tmMents

NO, vesearchers covld not canclvcde that receiving frea
at chnic A would cause a wnioher rcrwhtk? of
sucesSl treatments pbelavse we avre VN awWare 1P

patients were VAﬂdd'mllj o._,g;lﬁmd ko clintes, It 1s

possipie Mat Pav miore severe pahents oo to clinic B
and hey nave a corvespondinaly \ower SV CLess

rate. Althovgh we are aware phat patent records
weve rondom\y selected Aom ne clinge, we
Ay Unaware wWwne ther e pabients from clinic

A ave cmparab @ ¢o cunic® panents and
movefore wWe cannot concelvde A cavsal relafon-
Ship betweeh clincs and suvcwesses

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.
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Question 6

-

Continue your response to.QUESTION 6 on this page.

o . &5 | 1

A physician who worked at both clinics believed that it was impertarit to separate the patients in the study by
severity of the patient’s allergy (severe or mild). The physician construtted the following mosaic plot. The values
in the mosaic plot represent the number of patients who were either successfully treated or unsuccessfully treated
in each allergy severity group within each clinic. For example, the value 78 represents the number of patients
successfully treated in the mild group within Clinic A.

CLINIC A CLINIC B
100% 100%

Treatment
[ Unsuccessful
Il Successful

¥ & 8 B

20%

8

=4 0%
Mild Severe Mild Severe
Based on the mosaic plot, the physician concluded the following:
For mild allergy sufferers, Clinic B was more successful in treating allergies.

For severe allergy sufferers, Clinic B was more sucCessful in treating allergies.

(c) (i) For each clinic, which allergy severity is treated more successfully? Justiﬁ your answer.

ceess Full
«ClinicA: M 1\¢dl svfRvers ave freated more (Y
becavse 75%0 6f mld pahents had SUC%*‘QLE{&*’;M 3
while gnlW 28 @ % of severe panents v

treat mants,
*ClinicB: -

Mi\d suflererers are also more Suciesséy|, as a4y o3 %
@btmuld allevqies had sucwssful treatménts,
while only 4287+ of severe aases had svecesshy|

treatments. '

Unauthorized capying ot reuse of this page is ilegal.  Page 14 GO ON TO THE NEXT PAGE. |.
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Question 6

Continue your response to QUESTION 6 on this page.
(ii) For each clinic, which allergy severity is more likely to be treated? Justify your answer.

*Clinic A caces made up Por 104 o the 139 cases, or 74-8 2%,

'nd;cat\ha that rald cases are more wwely 0 be
treated &t ¢cl\NIC AL
* Clinic B: "
Severe cases mﬁd‘ vp For Su of e tlb coses  or 22.%3%%,
‘\ndicahing mat severe cases are mMoré hkely o be
treated ot clinic B.
(d) Using your answers from part (c), give a reasonable explanation of why the more successful clinic identified in

part (a-ii) is the same as or different from the physician’s conclusion that Clinic B is more successful in
treating both severe and mild allergies.

Becawe (linic A saw €0 many move m \d -
pPatients, which o clinics treated waore
SvcesSwily, 1t appeared (o have mare
Sucstl treatments compaved to ™Me N
0 treatmentS. clinic B saw mare severe
panents and althougn ey Were peteer af
hrea\tm% severe panents than Chnic A, ey
weren‘t petter &% treating Severe pallénts

" own cdintc A was at treatng mild patients,
‘ which \§ Why climic A appearea moye

,' syceSS Al TS 1S an exoavwnple of

s parodex

omber

Jimpson
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Question 6

Begin your response to QUESTION 6 on this page.
STATISTICS
SECTIONIL, 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. To compare success rates for treating allergies at two clinics that specialize in treating allergy sufferers,
researchers selected random samples of patient records from the two clinics. The following table summarizes the
data.

Clinic A Clinic B Total
Unsuccessful treatment 51 33 84
Successful treatment 88 35 123
Total 139 68 207
(a) (i) Complete the following table by recording the relati i uccessful
treatments at each clinic.
Clinic A | Clinic B
1

Unsuccessful treatment "Eg;' -E%

S

Successful treatment % %’i,

l {
b33 515

(ii) Based on the relative frequency table in part (a-i), which clinic is more successful in treating allergy
sufferers? Justify your answer.

Chne A (S more effective bemuse it has a higher rélative
Pvtque'n:..j in +wb+tmj ailem;xj sufferers , 88 ae

121 > T %
Unauthorized copying or reuse of this page is illegal. 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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8 Question 6

Continue your response to QUESTION 6 on this page.

(b) Based on the design of the study, would a statistically significant result allow the researchers to conclude that
receiving treatments at the clinic you selected in part (a-ii) causes a higher percentage of successful treatments
than at the other clinic? Explain your answer.

No) be@use the study was an obgenational study, not an
expeviment, (Ausatim can only be determmed from experiment

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.
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Question 6

Continue your response to QUESTION 6 on this page.

A physisian who worked at both clinics believed that it was important to separate the patients in the study by
severity of the patient’s allergy (severe or mild). The physician constructed the following mosaic plot. The values
in the mosaic plot represent the number of patients who were either successfully treated or unsuccessfully treated

in each allergy severity group within each clinic. For example, the value 78 represents the number of patients
successfully treated in the mild group within Clinic A,

oM CLINIC A 25 - CLINIC Bsb

100% ' 100%
26

Treatment
[ Unsuccessful
[ Successful

20%

0% — At —
Mild Severe Mild Severe

el 151 fotals 62
Based on the mosaic plot, the physician concluded the following: N

For mild allergy sufferers, Clinic B was more successful in treating allergies.

For severe allergy sufferers, Clinic B was more successful in treating allergies.

(¢) (i) For each clinic, which allergy severity is treated more successfully? Justify your answer.
*ClinicA: Mid, Lecaust '-,'L:u mild allrqy cases ere Aveated
o
guccessﬁﬂj as opposed +5 —;; gévere aiIMH cases.
«ClinicB: Mild, because %’ mtiel allergy cases werc treated

Suuessfwllq as ﬁP\WV“J +o 3-5%- severe 5‘”""‘3‘1 cases.

Unauthorized copying or reuse of this page is illegal. Page 14
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® Question 6

Continue your response to QUESTION 6 on this page.

(ii) For each clinic, which allergy severity is more likely to be treated? Justify your answer.
 Clinic A: M“‘"‘J e fause ,‘?% of e ﬂ|'l€'r'ﬁ cates Are mid s:evew-i-j

trmove 4non hatd)

+Clinic B: Geveve, besause f‘;- o4 4be ollergy cases are severe severity

{ povt than Moty

(d) Using your answers from part (c), give a reasonable explanation of why the more successful clinic identified in
part (a-ii) is the same as or different from the physician’s conclusion that Clinic B is more successful in
treating both severe and mild allergies.

This s an example of Sympsonis parador, when [0oking at he

numeeys, it's casy +v assume Hrat Cinic B i mowe suecessful  bernuse
ik has higner preportions . However, the fact that +nér¢ are more
casts N Clinie A is not considewrd, Eaeh (e mutt be compared

annivst i4se\f 4o get a mor accurate data fo compare.

Unauthorized copying or reuse of this page is illegal. Page 15 GO ON TO THE NEXT PAGE.
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l’ N
_ Question 6 ®

Begin your response to QUESTION 6 on this page.
STATISTICS
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. To compare success rates for treating allergies at two clinics that specialize in treating allergy sufferers,
researchers selected random samples of patient records from the two clinics. The following table summarizes the
data.

Clinic A Clinic B "~ Total
Unsuccessful treatment 51 33 84

Successful treatment 88 35 - 123
Total 139 68 207

(a) (i) Complete the following table by recording the relative frequencies of successful and unsuccessful
treatments at each clinic.
d 015 g O' 'b

Clinic A | Clinic B
Unsuccessful treatment -w %
[ Successtul wreatmen: (ARG o WD

6.43 O4F

(ii) Based on the relative frequency table in part (a-i), which clinic is more successful in treating allergy
sufferers? Justify your answer.

Cline A5 more suwesfl  becavse - has tha
h’dmt- relahie Hloqueny (0.4 Br  suuesst Areafmest,

Vd‘h—"’ W,‘ af‘ﬂlj‘b BJS LO:[‘?’);

Unauthorized copying or reuse of this page is illegal. 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 NQT write outside the box.
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® Question 6

Continue your response to QUESTION 6 on this page.

than at the other clinic? Explain your answer.

%es bectse fho costaches hid  solected

(andon- ﬂmé.f - ortients  whidy feds ardmre’
0/40 207 < 0% a“d” 'A'MM hhich

fats MM oI MYJ"/J
W is asomed Ja #75 roemdly dhilotd dve s

W gyerj W wod 25

Unauthorized copying or reuse of this page is illegal. Page 13

(b) Based on the design of the study, would a statistically significant result allow the researchers to conclude that
receiving treatments at the clinic you selected in part (a-ii) causes a higher percentage of successful treatments

GO ON TO THE NEXT PAGE.
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= Question 6 e
s - -
s Continue your response to QUESTION 6 on this page.
L]
-
T A physician who worked at both clinics believed that it was important to separate the patients in the study by
: severity of the patient's allergy (severe or mild). The physician constructed the following mosaic plot. The values
— in the mosaic plot represent the number of patients who were either successfully treated or unsuccessfully treated
= in each allergy severity group within each clinic. For example, the value 78 represents the number of patients
e successfully treated in the mild group within Clinic A.
-
= CLINIC A CLINICB
L}
- 1
-
L]
-
—
- Treatment
: [ Unsuccessful
R B Successful
=
L]
i
-
-
- Mild Severe
: Based on the mosaic plot, the physician concluded the following: i
: For mild allergy sufferers, Clinic B was more successful in treating allergies.
= For severe allergy sufferers, Clinic B was more successful in treating allergies.
-' +
o (¢) (i) For each clinic, which allergy severity ig treated more successfully? Justify your answer.
= VIS or 5% Whih U5 hier fhin doace Suces ka2 28.8%
- ar" 6!%.
L]
- * Clinic B: ; ‘-
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4 of 4 Sample 6C

® Question 6

Continue your response to QUESTION 6 on this page.
(i) For each clinic, which allergy severity is more likely to be treated? Justify your answer.

«ClinicA: WA al becavie i has higher cocce ‘cnbe X 0 .
o "fﬂ:i Fev?/{ sucess mfe,nhich 7 2857

cCunicn M alkrgy beonse. has hifar s ile O
' flan sure sutes e , .57, .

(d) Using your answers from part (), give a reasonable explanation of why the more successful clinic identified in . |
part (a-ii) is the same as or different from the physician’s conclusion that Clinic B is more successful in o
treating both severe and mild allergies.

. i B s Fhe part sucesshd (,hha‘cjnh}h'nfl
Uy oire g8 p‘yﬁd& o clasjon , because
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AP® Statistics 2022 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) use information presented as a table of
counts to compute relative frequencies of successful and unsuccessful treatment of allergies at each of two clinics;
(2) use the computed relative frequencies to determine which of two clinics is more successful in treating allergy
sufferers; (3) recognize that the data were obtained from an observational study; (4) justify a decision about
whether a causal inference may be made based on the type of study that produced the data; (5) use information
presented in two mosaic plots to compute and compare relative frequencies of successfully treating mild and
severe allergy sufferers for each of two clinics; (6) use information presented in two mosaic plots to determine
whether mild or severe allergy sufferers are more likely to be treated for each clinic; and (7) use previous answers
to explain why two conclusions about which clinic is more successful may be different (or the same).

This question primarily assesses skills in skill category 2: Selecting Statistical Methods, 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, and (4.A) Make an appropriate claim or draw an appropriate conclusion.

This question covers content from Unit 1: Exploring One-Variable Data, Unit 2: Exploring Two-Variable Data,
and Unit 3: Introductions to Planning a Study of the course framework in the AP Statistics Course and Exam
Description. Refer to topics 1.3, 2.2, and 3.2 and learning objectives UNC-1.A, DAT-2.B, and UNC-1.P.

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 provides correct values for the relative proportions, satisfying component 1. In part (a-ii)
the response identifies the clinic that is more successful in treating allergies and justifies it by reporting the
proportion of successful cases for both clinics, satisfying component 2. Part (a) was scored essentially correct (E).

In part (b) the response states, “No, researchers could not conclude that receiving treatments at clinic A would
cause a higher percentage of successful treatments,” satisfying component 1. The response continues by stating,
“because we are unaware if patients were randomly assigned to clinics.” While the response does not definitively
state that random assignment was not done, it is true that we don’t know how patients chose the clinic at which
they were treated. However, the response shows an understanding that random assignment is a necessary
condition for making a causal inference. Therefore, this statement satisfies component 2. In addition, the response
indicates that there is a chance that more patients suffering from severe allergies go to Clinic B, identifying a
plausible confounding variable and the effect it has on success rate. Part (b) was scored essentially correct (E).

In part (c-i) the response correctly identifies that mild allergies are treated more successfully for both clinics,
satisfying component 1. This conclusion is justified by comparing appropriate proportions for both clinics,
satisfying component 2. In part (c-ii) the response correctly identifies the allergy severity that is more likely to be
treated at each clinic, satisfying component 3. The response justifies the choices with correct proportions of severe
or mild allergy sufferers treated by each clinic (see the Additional Notes section of the Scoring Guidelines, bullet
2, sub-bullet 3). Part (c) was scored essentially correct (E).

In part (d) the response states, “more mild patients, which both clinics treated more successfully,” satisfying
component 1. The response also states, “Because Clinic A saw so many more mild patients,” and later states,
“Clinic B saw more severe patients,” satisfying component 2. Part (d) was scored essentially correct (E).
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AP® Statistics 2022 Scoring Commentary

Question 6 (continued)

Sample: 6B
Score: 3

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

In part (a-i) the response provides correct values for the relative proportions, satisfying component 1. In part (a-ii)
the response identifies the clinic that is more successful in treating allergies and justifies it by reporting the
proportion of successful cases for both clinics, satisfying component 2. Part (a) was scored essentially correct (E).

In part (b) the response states, “No, because the study was an observational study,” satisfying both components 1
and 2. Part (b) was scored essentially correct (E).

In part (c-1) the response correctly identifies that mild allergies are treated more successfully for both clinics,
satisfying component 1. This conclusion is justified by comparing appropriate proportions for both clinics,
satisfying component 2. In part (c-ii) the response correctly identifies the allergy severity that is more likely to be
treated at each clinic, satisfying component 3. The response justifies the choices with correct proportions of severe
or mild allergy sufferers treated by each clinic (see the Additional Notes section of the Scoring Guidelines, bullet
2, sub-bullet 3). Part (c) was scored essentially correct (E).

In part (d) the response correctly states, “This is an example of Simpson’s paradox.” However, the response fails
to satisfy either component 1 or component 2 in explaining the reason for the paradox. Part (d) was scored
incorrect (I).

Sample: 6C
Score: 1

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

In part (a-i) the response uses the wrong proportions by dividing each cell by the overall total of patients (207),
failing to satisfy component 1. However, in part (a-ii), the response chooses the clinic that is more successful in
treating allergies by making a reasonable comparison of relative frequencies used in the table in part (a-i),
satisfying component 2. Part (a) was scored partially correct (P).

In part (b) the response states “Yes,” and justifies the response by checking conditions for inference. The response
fails to satisfy either component 1 or component 2. Part (b) was scored incorrect (I).

In part (c-i) the response correctly identifies that mild allergies are treated more successfully for both clinics,
satisfying component 1. This conclusion is justified by comparing appropriate proportions for both clinics,
satisfying component 2. In part (c-ii) the response identifies the correct severity for Clinic A but not for Clinic B,
failing to satisfy component 3. The justification refers to successful treatments instead of the proportion of severe
or mild allergy sufferers treated at each clinic, failing to satisfy component 4. The response satisfies two of the
four components. Part (c) was scored partially correct (P).

In part (d) the response incorrectly indicates the physician’s conclusion is the same as the conclusion made in
part (a-ii). The justification fails to meet the criteria to satisfy either component 1 or component 2. Part (d) was
scored incorrect (I).
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