Solution

Part (a):

AP® STATISTICS
2002 SCORING GUIDELINES (Form B)

Question 3

1. Two treatments: magnets and no magnets (or magnets and placebo). Subjects in
the no magnet group would be handled in the same way as the magnet group, but
there would be no magnets embedded in the pads used.

2. There must be random assignment of subjects to treatments (or treatments to
subjects). How the randomization would be carried out does not need to be
specified, but it must be clear what is being randomized.

3. Variable measured: Self-reported level of pain or reduction in pain.

The design may be described by a diagram, but the treatments and the variable measured
must be included and the randomization must be very clear.
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Part (b): Either one of the following approaches is acceptable.

L.

Saying yes and indicating how they would alter the design: Separating the subjects
into the two gender groups and then randomizing subjects to treatments within each
group. This may also be described using a diagram, as shown below, but the
blocking factor and randomization must be clearly indicated.

OR

Saying no and describing why. For example, indicating that the randomization in (a)
should equalize the effects of gender in the two groups or assuming gender does not
have a strong effect and since the sample size is large

OR

providing a good explanation for why gender does not have a strong differential
effect on the outcome.
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AP® STATISTICS
2002 SCORING GUIDELINES (Form B)

Question 3 (cont’d.)

Separate

subjects by
gender into
2 blocks by

Scoring

Part (a) is

Magnets
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Block 2 Random / Magnets Measure and
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Essentially correct if all three of the following are adequately addressed:

treatments, random assignment, and response variable.

It is acceptable for them to select the first group with an SRS, but only if it’s
clear that the remaining subjects are automatically assigned to the second
treatment group as opposed to taking a separate SRS.

Note, if they describe a randomization scheme that results in an unequal number
of subjects in each treatment group or does not involve randomization for each
individual (such as flipping a coin to determine which group gets the placebo),
this can be considered a minus.

The student may also describe the experimental protocol in more detail — double
blind, placebo effect, etc. These are not necessary but can be considered a plus.

Partially correct if only one or two of the items listed above are adequately

addressed. But, to receive the partial with only one item, the design must be
described exceptionally well. For example, discussion of the placebo effect as
reason for the control group, or a “before and after” measurement for the
response, or a detailed discussion of randomization. (A well done “before and
after” design in the new context can be considered partially correct.)

NOTE: Students do not get credit for discussing treatments if their design does
not ever specify a control group or fails to define the treatment.
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Part (b) is

AP® STATISTICS
2002 SCORING GUIDELINES (Form B)

Question 3 (cont’d.)

Essentially correct if either of the two acceptable approaches is taken (no and why OR

yes and how) and the explanation/justification is clear and complete. For a yes,
the response must clearly indicate and maintain the group separation and specify
the separate randomization within each group.

Partially correct if either of the two acceptable approaches is taken, but the

explanation/justification is weak. For example, the response states yes but it is
not clear a separate randomization within each block is carried out, or the
response states no but does not fully appeal to the randomization in part (a) or
only states that gender does not matter and does not clearly state gender does not
matter and why the groups will still be sufficiently balanced.

If done well, the response can appeal to the randomization in part (a) (“divide
and proceed for each subgroup” vs. “divide and proceed”). A two factor design
that includes randomization rather than a block is considered partially correct.

Note, using the term “stratified random sample” is considered extraneous and is
not sufficient for an explanation of how randomization occurs in the new design.

Incorrect if all the response mentions is now having four groups of data to analyze. (No

randomization, not even a reference to the randomization in (a), and no clear
separation of the groups in the design.)

NOTE: If no randomization is specified anywhere, the highest possible score is a 2.

4

Complete Response
Both parts essentially correct.

Substantial Response
Part (a) is essentially correct and part (b) is partially correct.

OR

Part (a) is partially correct and part (b) is essentially correct.
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AP® STATISTICS
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Question 3 (cont’d.)
2 Developing Response
Both parts are partially correct.
OR
Part (a) is essentially correct and part (b) is correct.

1 Minimal Response
Part (a) is partially correct and part (b) is incorrect.

OR
Part (a) is incorrect and part (b) is essentially or partially correct.

NOTE: PP is between a 1 and a 2. If only the before and after design is present,
it will be rounded down to a 1.
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