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Question 5: Multi-Focus  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 section 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) 
 

The scatterplot reveals a strong, positive, 
roughly linear association between the chest 
circumference and weight of tule elk. There 
are no points that seriously deviate from the 
straight-line pattern of the points in the plot. 
 
 
 

Essentially correct (E) if the response provides a 
description that includes at least three of 
components 1-4 and component 5: 
1. Direction of association (positive or increasing) 
2. Strength of association (strong) 
3. Form of association (linear or approximately 

linear) 
4. Unusual features (no points with large 

discrepancies from the straight-line pattern 
exhibited by most of the points on the plot) 

5. Context (association between chest 
circumference and weight of tule elk) 
 

Partially correct (P) if the response satisfies only 
one or two components out of components 1-4 and 
component 5 
OR 
if the response satisfies at least two out of 
components 1-4 but does not satisfy component 5. 
 
Incorrect (I) if the response does not meet the 
criteria for E or P. 
 

Additional Notes: 
• To satisfy component 4 it is sufficient to simply indicate that there are no unusual features or no outliers. 
• To satisfy component 5 it is minimally sufficient for the response to refer to the association or 

relationship between chest circumference or measurement and weight without explicitly mentioning  
tule elk.  

• The quality of communication in part (a) should be considered if holistic scoring is required. 
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 Model Solution Scoring 

(b) 
 

(i) The predicted weight of a male tule elk 
with a chest circumference of 145.9 cm is 
–350.3 3.7455(145.9) 196.17 kg+ ≈ . 

(ii) The residual for a male tule elk with a 
chest circumference of 145.9 cm with an 
actual weight of 204.3 kg is 
 204.3 196.17 8.13 kg.− ≈   

Essentially correct (E) if the response satisfies the 
following two components: 
1. Provides the correct value of 196.17 kg in  

part (b-i) with work shown 
2. Provides the correct value of 8.13 kg in  

part (b-ii), or a value consistent with the 
predicted weight calculated for component 1, 
with work shown 

 
Partially correct (P) if the response satisfies only 
one of the two components required for an E  
OR 
the response gives both correct values with no work 
shown. 
 
Incorrect (I) if the response does not meet the 
criteria for E or P. 
 

Additional Notes: 
• An arithmetic or transcription error in a response can be ignored if correct work is shown. 
• A response that includes an undefined or incorrect variable to identify work shown (e.g., x or p̂ ) does not 

satisfy component 1.   
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 Model Solution Scoring 

 (c) 
 
 

The value of the slope of the least-squares 
regression line is 3.7455. This value indicates 
that the predicted weight of a tule elk 
increases by 3.7455 kilograms for each 
additional centimeter of chest circumference.  
 
 

Essentially correct (E) if the response satisfies the 
following three components: 
1. Identifies the value of the slope as 3.7455 
2. Provides an interpretation that references an 

increase of a number of kilograms of weight for 
each one-centimeter increase in chest 
circumference 

3. Indicates that the slope represents a change in a 
prediction using non-deterministic language 
such as “predicted,” “estimated,” “expected,” or 
“average” 
 

Partially correct (P) if the response satisfies only 
two of the three components.  
 
Incorrect (I) if the response does not meet the 
criteria for E or P. 
 

Additional Notes 
• The value of the slope, 3.7455, may be rounded to 3.746, 3.75, or 3.7, but not to 3 or 4, to satisfy the 

numerical requirement in component 1.  
• A response that only contains 3.7455 in the interpretation satisfies component 1. 
• A calculation of slope may satisfy component 1 provided that two points from the line are used in the 

calculation. 
• Units of measurements must be correctly specified for both weight and length to satisfy component 2. 
• It is not required to refer specifically to the “least-squares regression line.” 
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Model Solution Scoring 

(d)      (i) The degrees of freedom for the test of
slope are 2 30 2 28.n − = − =  The 
t-table shows that for 28 degrees of
freedom, the p-value for a one-sided test
would be 0.001. Because this is a two-
sided test, the p-value is
(2)(0.001) 0.002.=

(ii) Because the p-value 0.002=  is less than
0.05,α =  reject the null hypothesis.

There is sufficient statistical evidence that
the population slope for the linear
regression of weight vs. chest
circumference for male tule elk is
different from 4.5 kg/cm.

Essentially correct (E) if the response satisfies the 
following three components: 
1. Gives a correct p-value of 0.002, consistent with

the two-sided alternative hypothesis
2. Provides correct comparison of the p-value to

alpha (p-value is less than/greater than alpha)
AND provides a correct decision about the null
and/or alternative hypothesis

3. Provides a conclusion statement in context,
consistent with, and in terms of, the alternative
hypothesis using non-deterministic language

Partially correct (P) if the response satisfies only 
two of the three components.  

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

Additional Notes 
• The response need not make an explicit decision about the null hypothesis (reject oH  or fail to reject

oH ).
• If the conclusion and justification are consistent with an incorrect p-value (or an incorrect value of the

test statistic, or an incorrect confidence interval, or an incorrect critical value), the response may satisfy
component 2.

• To satisfy the p-value comparison in component 2, the response can compare the value of the test statistic
to the appropriate critical value (e.g., 2.048 or -2.048).

• If an explicit decision is stated and the conclusion statement is inconsistent with the decision, component
2 is not satisfied.

• The decision part of component 2 may be satisfied by implying the decision within the conclusion
statement (sufficient evidence/insufficient evidence for the alternative hypothesis).

• If the response includes a statement that is equivalent to accepting the null hypothesis (e.g., “we conclude
that the mean population slope is 4.5”), then component 2 is not satisfied.

• A student who doesn’t give a p-value, but gives a correct conclusion based on a p-value α<  with a
consistent conclusion OR a p-value α>  with a consistent conclusion may be scored P, e.g.,
o If p were less than alpha, then reject 0H  and say there is sufficient evidence that the population slope

for the linear regression of weight vs. chest circumference for male tule elk is different than 4.5
kg/cm.

o If p were greater than alpha, then fail to reject 0H  and say there is not sufficient evidence that the
population slope for the linear regression of weight vs. chest circumference for male tule elk is
different than 4.5 kg/cm.

• If the response includes an incorrect interpretation of the p-value (e.g., “this is the probability that the null
hypothesis is true”), then component 2 is not satisfied.

• The quality of communication in part (d) should be considered if holistic scoring is required.
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Scoring for Question 5 
Each essentially correct (E) part counts as 1 point, and each partially correct (P) part counts as ½ point. 

 Score 

Complete Response 4 

Substantial Response 3 

Developing Response 2 

Minimal Response 1 

If a response is between two scores (for example, 2 ½ 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. 
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Question  1: 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) The scatterplot reveals a strong,  positive, roughly 
linear association between the mass and length of 
bullfrogs. There  are no points that seriously 
deviate from  the straight-line pattern of the points 
in the plot. 

Essentially correct (E)  if the response provides  
a description that includes at least three of  
components 1-4 and component  5:  
1. Direction of association (positive  or  

increasing) 
2. Strength of association (strong) 
3. Form of association (linear or approximately  

linear) 
4. Unusual features  (no points with  large  

discrepancies from the pattern (straight  line) 
exhibited by most of the points  on the plot) 

5. Context (association between length and mass  
of bullfrogs) 

Partially correct (P)  if the response satisfies 
only one  or two components out of  components  
1-4 and component  5 
OR 
if the response satisfies at  least  three  out of 
components 1-4 but does  not  satisfy 
component 5. 

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

Additional Notes:  
• To satisfy component 4, it  is sufficient to simply indicate that there are no unusual features. 
• To  satisfy  component 5, it  is minimally sufficient for the response to refer to the association  or 

relationship  between  mass and length without explicitly mentioning bullfrogs. 
• The strength  of the response in part (a) may be considered if holistic scoring is needed. 

© 2022 College Board 
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  Model Solution Scoring 

(b) The value of the slope of the least-squares 
regression line is 6.086.  This value indicates that 
the  predicted mass of a bullfrog increases by 
6.086 grams for each additional millimeter of 
length. 

Essentially correct (E)  if the response satisfies  
the following three  components:  
1. Identifies the value of the slope as 6.086 
2. Provides an interpretation  that references an 

increase of  a number of grams  of mass  for 
each one-millimeter increase in  length 

3. Indicates  that the slope represents a change in 
a prediction using non-deterministic 
language such as “predicted,” “estimated,” 
“expected,” or “average” 

Partially correct (P)  if the response  satisfies 
only two of the three components.  

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

Additional Notes:  
• The value of the slope, 6.086, may be rounded to 6.09 or 6.1, but not to 6, to  satisfy the numerical 

requirement  in component 1. 
• A response that only contains 6.086 in the  interpretation satisfies component 1. 
• A calculation of slope may satisfy component 1,  provided that two points from the line are used in the 

calculation. 
• Units of measurements must be correctly  specified for both mass and length  to satisfy component 2. 
• It is not required to refer specifically to the “least-squares regression line.” 

© 2022 College Board 
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Model Solution Scoring 

(c)  The coefficient of determination is r2 ≈ 0.819.  
This value indicates that 81.9% of the variation  
in bullfrog mass can be explained by variation in 
bullfrog length as described by the least-squares 
line.  

Essentially correct (E)  if the response provides  

a correct interpretation of  r2  in context.  

Partially correct (P)  if the response provides a  
generic interpretation (no context)   
OR  
if the response provides a reasonable but  

incorrect interpretation of  r2  in context.  

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

Additional Notes:  

•  Correct interpretations of  r2  include the concept that  part of the variation in the response (dependent  or y) 
variable is explained  by the linear relationship  with  the  explanatory (independent  or x) variable.  The 
response can  take any  of several equivalent forms,  such as:  
•  The proportion of the total variability in the dependent (response) variable  y  that is explained by the  

independent  (explanatory) variable  x.  
•  The proportion of variation in y  that is accounted for  by the linear model.   
•  The proportionate reduction of  the total variation of the  y-values that is associated with the use of the 

independent variable  x.  
•  The proportionate reduction in the sum of the squares of vertical deviations obtained by using the  

least-squares line instead of the sample mean  to  predict  values  of y.  

•  Correct interpretation of r2  must explicitly  relate to the dependent variable. Mention of the data, 
predicted values, or no mention of the dependent variable are incorrect interpretations.  Common incorrect  
interpretations include:  
•  The percent (or proportion or part of the  total) variability in the predicted  y-values that is explained by  

the linear relationship  between  y  and x.  
•  The percent (or proportion or part of the  total) variability in the data that is explained by the linear  

relationship between  y  and x.  
•  The percent (or proportion  or part of the  total) variability that is explained by the  linear relationship  

between  y  and  x.  
•  The percent (or proportion or part of the  total) variability in y  that is on average explained by the  

linear relationship between  y  and x.  

•  A reasonable but incorrect  interpretation of  r2  with context might include the following responses:  
•  81.9% of the  variation in mass and length can be accounted for  by the least-squares regression line.  
•  81.9% of the  variability in predicted mass is accounted for by the length.  

•  For context, the  response variable (y)  must be identified as mass,  and the explanatory variable (x)  must be 
identified as length.  

•  An interpretation of  the correlation between  mass and length,  r = 0.819 = 0.905 ,  is not considered a 

reasonable interpretation of  r2.  
•  The value of the percentage (81.9%) or proportion (0.819) of  variation does not need to be specified, but  

if an incorrect value is specified,  the score is lowered  by one level, from E to P or from P to I.  
•  

 

The strength  of the response in part (c) may be considered if holistic scoring is needed.  

© 2022 College Board 
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Model Solution 

(d)  (i)  The largest residual in absolute value belongs 
to the bullfrog with length 162 millimeters and 
mass 356 grams.   

(ii)  The least-squares regression line  overestimates 
the mass of the bullfrog with length 162  
millimeters.  Plot 2 shows that the point  for the  
bullfrog with  length 162 millimeters is below  
the least-squares regression line.   

Scoring 
Essentially correct (E)  if the response satisfies the 
following two components:  
1.  The response to  part  (d-i) identifies the correct  

bullfrog (length between 160 and 165 millimeters, 
mass between 350 and 375 grams)  

2.  The response to  part  (d-ii) explicitly indicates  
whether the linear  model overestimates or  
underestimates  mass for the bullfrog identified in 
part  (d-i) and  provides a correct justification based  
on a  comparison of the identified observation to 
the least-squares regression line  

Partially correct (P)  if the response satisfies only  
one of the two components.   

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

Additional Notes:  
•  The comparison of the observation to the regression line in the response to part  (d-ii) is satisfied if the response 

does one of the following:  
•  Correctly indicates if the observation is below (above) the least-squares regression line in Plot 2.  
•  Notes that observed  mass is smaller (larger) than the mass predicted by the least-squares regression line.  
•  Marks the observation selected in  part  (d-i) on Plot 2  with an indication of the  vertical distance from the  

least-squares regression line.  
•  Notes the correct sign of the residual.  

•  Numerical values are not required in the response to part (d-ii).  If a numerical value is given for the predicted  
mass, however, it must be reasonable.  A numerical value for the predicted mass  could be computed with the  
formula given in the stem, e.g., −546 + (6.086)(162  ) = 439.9  grams,  for  a  bullfrog of  length 162 millimeters,  
or a value can be read from the line shown in Plot 2.  Any value between 425 and 450 should be considered a  
reasonable value.  Showing  work is not required.  

•  The word overestimate with the calculated predicted value of mass is enough to  satisfy  component 2.  
•  If the wrong observation is identified in part  (d-i), the response to part (d)  may  be scored  P  if the response to  

part  (d-ii) correctly compares that observation to the least-squares regression line and states the correct  
conclusion about overestimating or underestimating mass  with justification.  

•  It is not required to refer specifically to the “least-squares regression line.”  

© 2022 College Board 
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Scoring for Question 1  
Each essentially correct (E) part counts as 1 point, and each partially correct (P) part counts as ½ point.  

Score  

Complete Response  4  

Substantial Response  3  

Developing Response  2  

Minimal Response  1  

If a response is between two scores (for example, 2 ½ 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: 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) 

 

The boxplots reveal that the team tended to have 
a higher average per-game attendance during 
years in the new stadium than during years in the 
old stadium because the median value of about 
25,000 attendees per game during years in the 
new stadium is greater than the median value of 
about 16,000 attendees per game during years in 
the old stadium. The interquartile ranges (IQRs) 
are similar, which indicates that variability in 
average per-game attendance is similar during the 
years in the two stadiums, but the range of 
average per-game attendance is slightly larger 
during the years in the new stadium. There are no 
years with average per-game attendance 
identified as an outlier for either stadium. 
 

Essentially correct (E) if the response satisfies 
the following three components: 
1. Indicates that the median average per-game 

attendance is greater in the new stadium  
OR  
Indicates that the average per-game 
attendance is usually (typically) greater in the 
new stadium  

2. Indicates that the variability in average per-
game attendance is greater in the new 
stadium 
OR 
Indicates that the variability in the two 
stadiums is roughly the same according to the 
IQRs 

3. Provides sufficient context by including the 
response variable (average attendance or 
attendance) or the units of the response 
variable (thousands of people or people) 

 
Partially correct (P) if the response satisfies 
only two of the three components 
OR 
if the response satisfies only component 1 
OR 
if the response satisfies only component 2. 
 
Incorrect (I) if the response does not meet the 
criteria for E or P. 
 

Additional Notes: 
• To satisfy component 1, the response may refer only to “center” and does not need to specify which 

measure of center (e.g., median, mean) is being used.  
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• To satisfy component 2, a response may refer only to “variability” or “spread” and does not need to 
specify which measure of variability (e.g., range or IQR) is being used. However, if the response states 
that the variability is about the same, the response must explicitly refer to the IQRs.  

• To satisfy components 1 and 2, the stadiums must be identified (e.g., “old,” “new”), and an explicit 
comparison phrase (e.g., “greater than,” “about the same as”) must be used. Separate lists of 
characteristics alone or summary statistics alone do not count as a comparison.  

• To satisfy components 1 and 2, numerical values are not required. However, if they are included, they 
should be reasonably correct. Numerical values can be reported in units of people (e.g., median = 16,000) 
or in thousands of people (e.g., median = 16). 

• Any mention of shape is ignored in the scoring of part (a) because complete shape information cannot be 
obtained from a boxplot. Statements about shape not clearly supported by the boxplots (e.g., “the old 
stadium distribution is approximately normal”) should be considered a negative in terms of holistic 
scoring. However, statements about shape that are supported by the boxplots (e.g., “the old stadium 
distribution is roughly symmetric,” “the new stadium distribution is skewed to the left”) should be 
considered a positive. 
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 Model Solution Scoring 
(b) 

 

During the years in the new stadium, the average 
per-game attendance increases linearly, from 
about 16,000 people in 2000 to about 
27,000 people in 2016. However, during the 
years in the old stadium, there is no obvious 
increasing or decreasing trend over time for the 
average per-game attendance. The average 
attendance appears to vary about an average of 
approximately 16,000 attendees per game from 
1970 to 1999. 

Essentially correct (E) if the response satisfies 
the following three components: 
1. Describes the direction of the trend in 

average per-game attendance in the new 
stadium as increasing (positive)  

2. Describes the direction of the trend in 
average per-game attendance in the old 
stadium as relatively constant (e.g., “no 
association,” “flat”)  
OR  
Describes the direction of the trend in the old 
stadium as positive but less steep (e.g., “less 
positive,” “flatter”) than the trend in the new 
stadium 

3. Provides sufficient context by including the 
two groups (old stadium, new stadium) AND 
the explanatory variable (time or year) AND 
the response variable (average attendance or 
attendance) or the units of the response 
variable (thousands of people or people)  

 
Partially correct (P) if the response satisfies 
only two of the three components 
 
Incorrect (I) if the response does not meet the 
criteria for E or P. 
 

Additional Notes: 
• Only describing an association or correlation as “strong” or “weak” addresses strength and not the 

direction of the trend and does not satisfy components 1 or 2.  
• Only describing an association as “linear” or “non-linear” addresses form and not the direction of the 

trend and does not satisfy components 1 or 2. 
• Numerical values, including years (e.g., “from 2000 to 2016”), are not required for any component. 

However, a response that includes years in numerical form (e.g., “1970”) satisfies the context requirement 
for the explanatory variable in component 3.   

• Component 1 can also be satisfied if the response provides an estimated value for the correlation for the 
new stadium that is positive. 

• Component 2 can also be satisfied if the response provides an estimated value for the correlation for the 
old stadium of 0 (or approximately 0). Providing positive correlations for both stadiums does not satisfy 
component 2 because it is impossible to compare the steepness of the trends using their correlations.  
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 Model Solution Scoring 
(c) 

 

(i) Graph I indicates a strong, positive, linear 
relationship between average per-game 
attendance and the number of games won 
during the 47 years of the team’s existence. 
Average per-game attendance increases 
linearly, with an average increase of about 
500 attendees per game for each additional 
game won. Variation about the linear trend 
in attendance is relatively small and about 
the same for any number of games won. 

 
(ii) No. Graph II suggests that the rates at which 

average per-game attendance increases as 
the number of games won increases are 
about the same for the two stadiums. A line 
drawn through the points for the old stadium 
has about the same slope as (or may have a 
slightly larger slope than) a line drawn 
through the points for the new stadium. 

Essentially correct (E) if the response satisfies 
four or five of the following five components: 
1. In part (c-i) describes the direction of the 

relationship as positive 
2. In part (c-i) describes the form of the 

relationship as linear or nearly linear 
3. In part (c-i) describes the strength of the 

relationship as very strong, strong, or 
moderately strong 

4. In part (c-ii) indicates that the rates are about 
the same for the two stadiums (or slightly 
larger for the old stadium) 

5. In part (c-ii) provides an explanation that 
indicates that if a line were drawn through 
the points for the old stadium, the slope 
would be roughly the same (or slightly 
greater than) the slope of a line through the 
points for the new stadium 

 
Partially correct (P) if the response satisfies 
only three of the five components. 
 
Incorrect (I) if the response does not meet the 
criteria for E or P. 
 

Additional Notes: 
• A response that provides an estimated value of the correlation satisfies component 1 if the estimated 

correlation is positive, but an estimated correlation cannot satisfy components 2 or 3.  
• A response need not include the word “positive” to satisfy component 1. For example, “the average 

attendance is higher when the team has more wins” satisfies component 1. Likewise, a response need not 
include the word “strong” to satisfy component 3. For example, “variation about the linear trend in 
attendance is relatively small” satisfies component 3. 

• Correct comments on homogeneous variation in part (c-i) (i.e., the variation about the linear trend in 
attendance is about the same for any number of games won) should be considered a positive in terms of 
holistic scoring. 

• Responses that satisfy all 5 components should be considered a positive in terms of holistic scoring. 
• Context is not required in part (c) because it has already been assessed in parts (a) and (b).  

 

  

14



AP Statistics: 2021
AP® Statistics 2021 Scoring Guidelines   

© 2021 College Board 

 Model Solution Scoring 
(d) 

 

The number of games won could be a 
confounding variable for assessing the potential 
effect of opening the new stadium on average 
per- game attendance. The boxplots in part (a) 
show that average per-game attendance tended to 
be higher for games in the new stadium than for 
games in the old stadium, but the cause of the 
increase may actually be that attendees were 
more excited about attending games for teams 
that were better at winning. The scatterplots in 
part (c) show that average per-game attendance 
has a strong positive correlation with games won, 
and the team tended to win more games playing 
in the new stadium than in the old stadium. 
 

Essentially correct (E) if the response provides 
an explanation that satisfies the following four 
components: 
1. States that there is an association between 

attendance and one of the explanatory 
variables (stadium, year, wins) 

2. States that there is an association between 
attendance and a different one of the 
explanatory variables (stadium, year, wins) 

3. States that there is an association between the 
two explanatory variables (stadium, year, 
wins) identified in components 1 and 2  

4. Explains the idea of confounding by 
describing that the variable identified as a 
potential confounding variable could be the 
cause of the association between attendance 
and the other explanatory variable identified 
in components 1 and 2  
OR  
Explains the idea of confounding by stating 
that it is impossible to know which of the two 
explanatory variables identified in 
components 1 and 2 may be the cause of the 
increase in attendance  

 
Partially correct (P) if the response satisfies 
only three of the four components 
OR 
if the response satisfies only two of the four 
components and justifies at least one of the 
statements in components 1 through 3 by 
referring to the appropriate graph from  
parts (a) through (c) (e.g., “based on the 
boxplots,” “in part (b)”). 
 
Incorrect (I) if the response does not otherwise 
meet the criteria for E or P. 
 

Additional Notes: 
• The response can use any combination of 2 of the 3 explanatory variables (stadium and wins, stadium and 

year, year and wins). The response cannot introduce a new variable (e.g., weather, having popular 
players) to satisfy any component.  

• An incorrectly described association cannot be used to satisfy components 1 through 3. 
• To satisfy component 4 the response must discuss all three variables: the response variable (attendance) 

and the two explanatory variables from components 1 and 2. 
AP® Statistics 2021 Scoring Guidelines   

© 2021 College Board 

• The strength of the response to part (d), especially communication in component 4, can be considered in 
holistic scoring. A well-communicated response to part (d) should be considered a positive. A poorly-
communicated response to part (d), should be considered a negative.  
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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 ½ point. 

 Score 

Complete Response 4 

Substantial Response 3 

Developing Response 2 

Minimal Response 1 

If a response is between two scores (for example, 2 ½ 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. 
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Question 1 
 
Intent of Question  
 
The primary goals of this question were to assess a student’s ability to (1) compare features of two 
distributions of data displayed in boxplots and (2) identify statistical measures that are important in 
making decisions based on data sets. 
 
Solution 
 
Part (a): 
 

The median salary is approximately the same for both corporations. The range and interquartile range 
of the salaries are greater for Corporation A than for Corporation B. The two highest salaries at 
Corporation A are outliers while Corporation B has no outliers. 
 

Part (b): 
 
(i)  Five years after starting, at least 3 out of 30 (10%) of the salaries at Corporation A are greater than 

the maximum salary at Corporation B. If I accept the offer from Corporation A, I might be able to 
make a higher salary at Corporation A than at Corporation B.  

 
(ii)  Five years after starting, the minimum salary at Corporation B is greater than at Corporation A. In 

fact, at Corporation A it looks like some people are still making the starting salary of $36,000 and 
never received a raise in the five years since they were hired. So if I work at Corporation A, I might 
never receive a raise in salary.  

 
Scoring 
 
Parts (a) and (b) are scored as essentially correct (E), partially correct (P), or incorrect (I). 
 
Part (a) is scored as follows: 
 

Essentially correct (E) if the response includes the following four components: 
1. A correct comparison of center. 
2. A correct comparison of spread. 
3. A discussion of the outliers for Corporation A. 
4. The response is in context. 

 
Partially correct (P) if the response includes only three of the four components. 
 
Incorrect (I) if the response includes at most two of the four components. 
 
Note: Any mention of shape should be ignored because complete shape information cannot be 
determined from a boxplot. 
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Question 1 (continued) 
 

Part (b) is scored as follows: 
 

Essentially correct (E) if the response includes the following four components: 
1. In part (b-i) a relevant statistical measure is identified (or described) or a relevant statistical 

comparison is provided that supports the choice of Corporation A. 
2. In part (b-i) an explanation is provided for why the measure or comparison is relevant. 
3. In part (b-ii) a relevant statistical measure is identified (or described) or a relevant statistical 

comparison is provided that supports the choice of Corporation B. 
4. In part (b-ii) an explanation is provided for why the measure or comparison is relevant. 

 
Partially correct (P) if the response includes only two or three of the four components.  
 
Incorrect (I) if the response includes none or one of the four components.  
 
Note: If a response does not provide a statistical measure or comparison in part (b-i) or (b-ii), the 
second and fourth components can still be satisfied if an acceptable explanation is provided that 
would follow from a relevant statistical measure or comparison. For example, if the response in  
part (b-i) only states “At Corporation A, I have the potential to earn a higher salary,” the second 
component is satisfied.  

 
4 Complete Response 

   
   Both parts essentially correct 
  

3 Substantial Response  
 
   One part essentially correct and one part partially correct 
 

2 Developing Response 
 
   One part essentially correct and one part incorrect 

  OR 
   Both parts partially correct 
 

1 Minimal Response 
 
   One part partially correct and one part incorrect   
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Question 2 
 
Intent of Question  
 
The primary goals of this question were to assess a student’s ability to (1) use confidence intervals to test a 
question about a proportion and (2) understand the relationship between sample size and margin of error 
in a confidence interval for a proportion. 
 
Solution 
 
Part (a): 
 

(i)  No. The confidence interval is ( )0.09, 0.21 ,  which includes the value of 0.20. Therefore, it is 
plausible that the computer program is generating discounts with a probability of 0.20, and the 
confidence interval does not provide convincing statistical evidence that the program is not 
working as intended.  

 
(ii)  No. The confidence interval includes values from 0.09 to 0.21, so any value in that interval is a 

plausible value for the probability that the computer is using to generate discounts. 
 

Part (b): 
 
The formula for computing the margin of error for a proportion includes the square root of the sample 
size in the denominator. For a random sample that is four times the size of the original sample, the 
margin of error can be determined by dividing the margin of error of the original sample by two. 
Therefore, the new margin of error is 0.03. 
 

Part (c): 
 
Using the margin of error of 0.03 obtained from the second sample, the confidence interval for p is 
0.15 0.03±  or ( )0.12, 0.18 .  The interval does not include 0.20, and therefore, there is convincing 
evidence that the computer program is not working as intended and is not generating discounts with a 
probability of 0.20. 
 

Scoring 
 
This question is scored in four sections. Section 1 consists of part (a-i); section 2 consists of part (a-ii); 
section 3 consists of part (b); and section 4 consists of part (c). Sections 1, 2, 3, and 4 are scored as 
essentially correct (E), partially correct (P), or incorrect (I). 
 
Section 1 is scored as follows: 
 

Essentially correct (E) if the response states that because the interval contains 0.20, it does not provide 
convincing statistical evidence that the computer program is not working as intended. 
 
Partially correct (P) if the response indicates that it is necessary to check whether the value of 0.20 is in 
the computed interval, but there are errors in implementation. Examples of errors include: 

• The response notes that 0.20 is within the interval but does not draw a conclusion. 
• The response has an arithmetic error in the computation of the endpoints of the interval but 

provides a correct conclusion with justification that is consistent with the computed interval. 
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Question 2 (continued) 
 

Incorrect (I) if the response does not recognize how to use the confidence interval to check whether the 
computer is working correctly; 
 OR 
if the response states that the interval shows that the proportion is equal to 0.20; 
 OR 
if the response notes that 0.20 is within the interval and concludes that the program is not working as 
intended; 
 OR 
if the response otherwise does not meet the criteria for E or P. 

 
Section 2 is scored as follows: 

 
Essentially correct (E) if the response concludes that there is not convincing statistical evidence that 
the computer program generates the discount with a probability of 0.20 AND justifies the conclusion 
by noting that there are values other than 0.20 in the interval. 
 
Partially correct (P) if the response correctly concludes that there is not convincing evidence that the 
computer program generates the discount with a probability of 0.20, but provides incomplete 
reasoning to justify the conclusion. 
 
Examples of incomplete reasoning include: 

• stating that 0.20 is a plausible value for the proportion of discounts without giving further 
explanation; 

• indicating that having 0.20 in the interval does not prove that 0.20 is the true proportion; and 
• providing a generic statistical argument, such as reference to the fact that the null hypothesis 

should never be accepted, or stating that not rejecting the null hypothesis is not proof that 0.20 
is the true proportion of bills discounted. 

 
Note: If an incorrect interval is computed in part (a-i) that does not contain 0.20, and in part (a-ii) the 
response concludes that the program is not generating discounts with a probability of 0.20 because 
0.20 is not in the interval, section 2 is scored as P. 
 
Incorrect (I) if the response states that there is evidence that the computer program generates the 
discount with a probability of 0.20; 
 OR 
if the response correctly concludes that there is not convincing evidence that the computer program 
generates the discount with a probability of 0.20 AND provides incorrect or no justification; 
 OR 
if the response otherwise does not meet the criteria for E or P. 

 
Section 3 is scored as follows: 
 

Essentially correct (E) if the response gives the correct value of 0.03 as the new margin of error by 
using the correct formula or by providing a correct explanation that recognizes that quadrupling the 
sample size divides the margin of error from the original sample by two. 
 
Note: If the response relies on the margin of error formula and calculates a value that would round to 
0.030, the response is scored as E. 

  

41

AP Statistics: 2015AP® STATISTICS 
2015 SCORING GUIDELINES 

 

© 2015 The College Board.  
Visit the College Board on the Web: www.collegeboard.org. 

Question 2 (continued) 
 

Partially correct (P) if the response uses the correct margin of error formula or provides a correct 
explanation that recognizes that quadrupling the sample size divides the margin of error from the 
original sample by two, but calculates an incorrect margin of error that is less than 0.06; 
 OR 
if the response does not calculate a margin of error but provides a correct explanation that recognizes 
that quadrupling the sample size divides the margin of error from the original sample by two;  

OR 
if the response gives the correct margin of error without correct justification. 
  
Incorrect (I) if the response does not recognize in any way that the new margin of error depends on the 
square root of the sample size; 
 OR 
if the response calculates a margin of error that is greater than or equal to 0.06;  
 OR 
if the response otherwise does not meet the criteria for E or P. 

 
Section 4 is scored as follows: 
 

Essentially correct (E) if the conclusion states that there is convincing evidence that the computer 
program is not working as intended because, based on the new margin of error, the interval does not 
contain 0.20; 

OR 
if the conclusion states the intended value of 0.20 is greater than the upper boundary of 0.18;  
 OR 
if the conclusion states the margin of error is smaller than the difference between the sample 
proportion and the intended long-run proportion of 0.20. 
 
Notes:  

• If the margin of error was computed incorrectly in part (b), but a correct answer to part (c) is 
consistent with this incorrect margin of error, section 4 is scored as E.   

• If no specific margin of error or confidence interval was given in parts (b) or (c), but the 
response provides a complete and correct conclusion with reference to a smaller margin of error 
(or narrower confidence interval), section 4 is scored as E. 

 
Partially correct (P) if an interval is incorrectly constructed using the margin of error from part (b), but a 
correct conclusion is given and justified for the computed interval; 
 OR 
if an interval is computed correctly using the margin of error from part (b) and an argument is made 
based on whether or not 0.20 is in the interval, but the conclusion is incorrect; 
 OR 
if no specific margin of error or confidence interval has been given in parts (b) or (c), but the response 
concludes that because the margin of error has decreased (or the confidence interval is narrower), 0.20 
is not in the interval. 
 
Incorrect (I) if an interval is computed correctly using the margin of error from part (b) and a correct 
conclusion is given, but no argument is made based on whether or not 0.20 is in the interval; 
 OR 
if the response otherwise does not meet the criteria for E or P. 
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Question 2 (continued) 
 

Notes:  
• If a response includes a confidence level, the level can be ignored because no confidence level 

was provided. 
• If the response bases a conclusion on the relative location of 0.20 within the interval  

(for example, 0.20 is near the edge of the interval), the response is scored as I. 
• A response that provides additional incorrect explanation lowers the score in section 4 by one 

level (that is, from E to P, or from P to I).  
 

Each essentially correct (E) section counts as 1 point. Each partially correct (P) section counts as ½ point. 
 

4 Complete Response 
  
3 Substantial Response  

  
 2 Developing Response 
 
 1 Minimal Response 
    
If a response is between two scores (for example, 2½ points), use a holistic approach to decide whether to 
score up or down, depending on the overall strength of the response and communication. 
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Question 4 
 
Intent of Question  
 
The primary goal of this question was to assess a student’s ability to identify, set up, perform, and interpret 
the results of an appropriate hypothesis test to address a particular question. More specific goals were to 
assess a student’s ability to (1) state appropriate hypotheses; (2) identify the appropriate statistical test 
procedure and check appropriate conditions for inference; (3) calculate the appropriate test statistic and  
p-value; and (4) draw an appropriate conclusion, with justification, in the context of the study. 
 
Solution 
 
Step 1: States a correct pair of hypotheses. 
 

Let aspp  represent the population proportion of adults similar to those in the study who would have 

developed colon cancer within the six years of the study if they had taken a low-dose aspirin each day. 
Similarly, let placp  represent the population proportion of adults similar to those in the study who 

would have developed colon cancer within the six years of the study if they had taken a placebo each 
day. 
 
The hypotheses to be tested are 0 asp placH : p p=  versus a asp placH : p p<  or equivalently, 

0 asp placH : 0p p− =  versus a asp placH : 0.p p− <  

 
Step 2: Identifies a correct test procedure (by name or by formula) and checks appropriate conditions. 
 

The appropriate procedure is a two-sample z-test for comparing proportions. 
 
Because this is a randomized experiment, the first condition is that the volunteers were randomly 
assigned to one treatment group or the other. The condition is satisfied because we are told that the 
volunteers were randomly assigned to take a low-dose aspirin or a placebo.   
 
The second condition is that the sample sizes are large, relative to the proportions involved. The 
condition is satisfied because all sample counts are large enough; that is, 15 with colon cancer in 
aspirin group, 26 with colon cancer in placebo group, 500 15 485− =  cancer-free in aspirin group, and
500 26 474− =  cancer-free in placebo group.  

 
Step 3: Calculates the appropriate test statistic and p-value. 
 

The sample proportions who developed colon cancer are asp
15ˆ 0.030
500

p = =  and plac
26ˆ 0.052.

500
p = =  

The combined sample proportion who developed colon cancer is combined
15 26ˆ 0.041.

500 500
p += =

+
 

 

The test statistic is 

( )
0.030 0.052 1.75

1 10.041(1 0.041)
500 500

z −= ≈ −
− +

 ( 1.7542− from calculator).  

The p-value is ( 1.75) 0.0401P Z ≤ − =  (0.0397 from calculator), where Z has a standard normal 
distribution. 
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Question 4 (continued) 
 
Step 4: States a correct conclusion in the context of the study, using the result of the statistical test. 
 

Because the p-value is less than the given significance level of 0.05,α =  we reject the null hypothesis. 
The data provide convincing statistical evidence that the proportion of all adults similar to the 
volunteers who would develop colon cancer if they had taken a low-dose aspirin every day is less than 
the proportion of all adults similar to the volunteers who would develop colon cancer if they had not 
taken a low-dose aspirin every day. 

 
Scoring 
 
Steps 1, 2, 3, and 4 are scored as essentially correct (E), partially correct (P), or incorrect (I). 
 
Step 1 is scored as follows: 
 

Essentially correct (E) if the response identifies correct parameters AND both hypotheses are labeled 
and state the correct relationship between the parameters. 
 
Partially correct (P) if the response identifies correct parameters OR states correct relationships, but not 
both. 
 
Incorrect (I) if the response does not meet the criteria for E or P. 
 
Note: Either defining the parameters in context, or simply using common parameter notation with 
subscripts clearly relevant to the context, such as aspp  and plac,p  is sufficient. 

 
Step 2 is scored as follows: 
 

Essentially correct (E) if the response correctly includes the following three components: 
1. Identifies the correct test procedure (by name or by formula). 
2. Notes that the use of random assignment satisfies the randomness condition. 
3. Checks for approximate normality of the test statistic by citing that all four counts are larger 

than some standard criterion such as 5 or 10. 
 
Partially correct (P) if the response correctly includes only two of the three components. 
 
Incorrect (I) if the response correctly includes at most one of the three components. 
 
Notes:  

• For the randomness component, it is (minimally) acceptable to say “random assignment — 
check” but not acceptable to say “random — check” or “SRS — check.” The important concept 
here is that it is random assignment, and not random sampling, that is required. If the response 
implies that the study used a random sample, the randomness component is not satisfied, 
regardless of whether random assignment is correctly addressed. 

• The normality check may use the expected counts under the null hypothesis in place of 
observed counts. 
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Question 4 (continued) 
 
Step 3 is scored as follows: 
 

Essentially correct (E) if the response correctly calculates both the test statistic and a p-value that is 
consistent with the stated alternative hypothesis. 
 
Partially correct (P) if the response correctly calculates the test statistic but not the p-value; 
 OR 
if the response calculates the test statistic incorrectly but then calculates the correct p-value for the 
computed test statistic; 
 OR 
if the response reports the correct p-value but no calculations or test statistic are shown. 
 
Incorrect (I) if the response fails to meet the criteria for E or P. 
 
Note: The p-value is considered correct if it is consistent with the alternative stated in the response 
and the calculated test statistic, even if those are incorrect.  

 
Step 4 is scored as follows: 

 
Essentially correct (E) if the response provides a correct conclusion in context, with justification based 
on linkage between the p-value and the given 0.05.α =  
 
Partially correct (P) if the response provides a correct conclusion, with linkage to the p-value, but not in 
context; 
 OR 
if the response provides a correct conclusion in context, but without justification based on linkage to 
the p-value. 
 
Incorrect (I) if the response does not meet the criteria for E or P. 
 
Notes:  

• The conclusion must be related to the alternative hypothesis. 
• If the p-value is incorrect, then step 4 is scored as E if the response includes proper linkage and 

a conclusion in context consistent with that p-value. 
• If the p-value is less than 0.05, wording that states or implies that the alternative hypothesis is 

proven lowers the score one level (that is, from E to P or P to I) in step 4. 
• If the p-value is incorrect and greater than 0.05, wording that states or implies that the null 

hypothesis is accepted lowers the score one level (that is, from E to P or P to I) in step 4.  
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Question 4 (continued) 
 
Each essentially correct (E) step counts as 1 point. Each partially correct (P) step counts as ½ point. 
 

4 Complete Response 
  
3 Substantial Response  

  
 2 Developing Response 
 
 1 Minimal Response 
    
If a response is between two scores (for example, 2½ points), use a holistic approach to decide whether to 
score up or down, depending on the overall strength of the response and communication. 
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Question 6 
 
Intent of Question  
 
The primary goals of this question were to assess a student’s ability to (1) describe how sample data would 
differ using two different sampling methods; (2) describe the sampling distribution of the sample mean for 
two different sampling methods; and (3) choose the sampling method that will result in the best estimate 
of the population mean. 
 
Solution 
 
Part (a): 

 
No, a sample obtained using Method 2 will not be representative of all tortillas made that day. The 
sample obtained using Method 2 will only represent the tortillas from one production line, not from the 
entire population because the distributions of diameters for the two production lines are different. 
 

Part (b): 
 

Method 1 was most likely used to select this sample. The bimodal shape in the histogram of sample 
data indicates that tortillas were selected from both production lines, which is what would happen 
using Method 1. Method 2 would be likely to produce a unimodal distribution of diameters centered at 
either 5.9 inches or 6.1 inches. 

 
Part (c): 

 
Method 2 would result in less variability in the sample of 200 tortillas on a given day because the 
sample comes from only one production line. Because the distributions of diameters are not the same 
for the two production lines, selecting tortillas from both lines as in Method 1 would result in more 
variable sample data. 

 
Part (d): 
 

The sampling distribution of the sample mean diameter for samples obtained using Method 1 would be 

approximately normal with mean 6 inches and standard deviation 0.11 0.0078
200

≈ inch. 

 
Part (e): 
 

Method 1 would result in less variability in the sample means over the 365 days, because with Method 
2, roughly half of the sample means will be around 5.9 inches and the other half will be around 6.1 
inches. With Method 1, however, the sample means will all be very close to 6 inches, as indicated by 
the standard deviation in part (d). 

 
Part (f): 
 

Method 1 is more likely to produce a sample mean close to 6 inches. Because the sample mean is an 
unbiased estimator for both methods, the manager should pick the method that would result in less 
variability in the distribution of the sample mean. Based on the answer to part (e), Method 1 results in 
less variability in the distribution of the sample mean.   
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Question 6 (continued) 
 
Scoring 
 
This question is scored in three sections. Section 1 consists of parts (a), (b), and (c), section 2  
consists of part (d), and section 3 consists of parts (e) and (f). Sections 1, 2, and 3 are scored as  
essentially correct (E), partially correct (P), or incorrect (I). 
 
Section 1 is scored as follows: 
 

Essentially correct (E) if the response includes the following three components: 
1. In part (a) the response says no AND either argues that the sample will only be selected from 

one production line and not the entire population (that is, the sample will only represent one 
production line) OR argues that the tortillas from the two productions lines are different. 

2. In part (b) the response chooses Method 1 AND refers to a relevant characteristic of the 
histogram (shape, center, or variability) that matches what would be expected when using 
Method 1 (or that does not match what would be expected when using Method 2). 

3. In part (c) the response chooses Method 2 AND either justifies by stating that the sample 
comes from only one production line (does not come from both production lines) OR justifies by 
comparing the possible range of diameters for the two methods.  

 
Partially correct (P) if the response includes only two of the three components. 
 
Incorrect (I) if the response includes at most one of the three components.  
 
Note: If a response includes more than one justification in an individual part, score the weaker of the 
two justifications. For example, a response for part (a) that says “No, because only one line was 
selected and because the sample size was too small” does not satisfy the first component because the 
sample size argument is incorrect. 
 

Section 2 is scored as follows: 
 

Essentially correct (E) if the response includes the following three components: 
1. The shape is approximately normal. 
2. The mean is 6 inches. 

3. The standard deviation is 0.11
200

inch. 

 
Partially correct (P) if the response includes only two of the three components. 
 
Incorrect (I) if the response includes at most one of the three components.  
 
Note: It is not necessary to include units (inches) for the mean or standard deviation. 

 
Section 3 is scored as follows: 
 

Essentially correct (E) if the response includes the following two components: 
1. In part (e) the response chooses Method 1 AND describes the sampling distribution of the 

sample mean for Method 2 as having some sample means close to the mean of production  
line A (5.9 inches) and the other sample means close to the mean of production line B  
(6.1 inches). 
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Question 6 (continued) 
 

2. In part (f) the response chooses Method 1 AND  
 refers to a correct answer in part (e); 

OR 
 describes the sampling distribution of the sample mean for Method 2 as having some 

sample means close to the mean of production line A (5.9, less than 6) and the other 
sample means close to the mean of production line B (6.1, greater than 6); 

OR 
 argues that on a single day, it would be preferable to get a sample with a mean around 

6 rather than getting a sample that would have a mean around 5.9 (less than 6) or a 
mean around 6.1 (greater than 6). 

 
Partially correct (P) if the response includes one of the two components. 
 
Incorrect (I) if the response does not meet the criteria for E or P. 
 
Notes:  

• In part (e), the response must be clear that there is more than one mean being described  
(365 sample means). 

o Correct: The sample means will be around 5.9 or 6.1.   
o Not correct: The sample mean will be around 5.9 or 6.1.   

 
• Parts (e) and (f) are not satisfied if the response does not imply the sample means vary from the 

population means in both methods (or does not imply that the sample mean varies from the 
population mean when making the single day argument in part (f)). However, if the mistake is 
made in part (e), do not penalize the response in part (f) for the same mistake.  

o Correct: The sample means will be around 5.9 or 6.1 instead of close to 6.   
o Not correct: The sample means will be 5.9 or 6.1 instead of close to 6.     
o Not correct: The sample means will be 6 instead of around 5.9 or 6.1.    

 
4 Complete Response 

 
All three sections essentially correct 

 
3 Substantial Response  

  
Two sections essentially correct and one section partially correct 

  
2 Developing Response 

  
Two sections essentially correct and one section incorrect 

OR  
One section essentially correct and either one or two sections partially correct 

OR  
All three sections partially correct 

 
1 Minimal Response 

 
One section essentially correct and two sections incorrect 

  OR  
Two sections partially correct and one section incorrect 
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