AP® BIOLOGY
2016 SCORING GUIDELINES

Question 8
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Figure 1. Effect of exercise on blood prolactin
levels in adult males. The data represent the

mean +2SE .

Researchers conducted a study to investigate the effect of exercise on the release of prolactin into the
blood. The researchers measured the concentration of prolactin in the blood of eight adult males before
(T = 0 hour) and after one hour (T = 1 hour) of vigorous exercise. As a control, the researchers measured
the concentration of blood prolactin in the same group of individuals at the same times of day one
week later, but without having them exercise. The results are shown in Figure 1.

(a) Justify the use of the without-exercise treatment as the control in the study design. (1 point)

Justification (1 point)
e Attribute changes in the concentration of blood prolactin to exercise only
e Rule out normal fluctuations in prolactin release/levels

(b) Using evidence from the specific treatments, determine whether prolactin release changes after
exercise. Justify your answer. (2 points)

Determination (1 point)
e [ixercise does not affect prolactin release

Justification (1 point)
e The T=1 hour with-exercise mean and the T=1 hour without-exercise mean are within
+2SF F
e The +2S8E error bars for the T=1 hour with-exercise time point and the T=1 hour time
without-exercise point overlap.
e The +2SF  error bars for the T=0 and T=1 hour with-exercise time points overlap.

e The T=0 hour with-exercise mean and the T=1 hour with exercise-mean are within
+2SFE 7
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8. Researchers conducted a study to investigate the effect of exercise on the release of prolactin into the blood.

The researchers measured the concentration of meactln in the blood of eight adult males before (T="0hour)
and after one hour (T = 1 hour) of v1gorous exercise. As a control, the researchers measured the concentraton

of blood prolactin in the same- ividuals at the same times of day one week later, but without having

them exercise. The results are shown in Flggc 1.
(&) Justify the use of the without-exercise treatment as the control in the study design.

(b) Using evidence from the specific treatments, determme whether prolactin release changes after exercise.
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8. Researchers conducted a study to investigate the effect of exercise on the release of prolactin into the blood.
The researchers measured the concentration of prolactm in the blood of eight adult males before (T = 0 hour)
and after one hour (T = 1 hour) of vigorous exercise. As a control, the researchers measured the concentration
of blood prolactm in the same group of individuals at the same times of day one week later, but without having

them exercise: The results are shown in Figure 1.
(ay J ustlfy the use of the w1thout—exerclsc treatment as the control in the study design.

(b) Usirg ev1dence from the speqﬁc treatments, determine whether prolactin release changes after exercise.
Justify your answer.
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8. Researchers conducted a study to investigate the effect of exercise on the release of prolactin into the blood.
The researchers measured the concentration of prolactin in the blood of eight adult males before (T = 0 hour)
and after one hour (T = 1 hour) of vigorous exercise. As a control, the researchers measured the concentration
of blood prolactin in the same group of individuals at the same times of day one week later but without having

them exercise. The results are shown in Figure 1.
(a) Justify the use of the without-exercise treatment as the control in the study design.

(bj Using evidence from the specific treatments, determine whether prolactin release changes after exercise.
Justify your answer.
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AP® BIOLOGY
2016 SCORING COMMENTARY

Question 8

Question 8 was written to the following Learning Objectives in the AP® Biology Curriculum Framework: 2.21,
2.28, 2.35, and 2.36.

Overview

This question focused on experimental design and data analysis. Students were given a graph showing
the results of an experiment to test the effect of exercise on prolactin release. Students were asked to
justify the use of a without-exercise treatment as the experimental control. Students were then asked to
analyze the data to determine whether prolactin release changes after exercise and to justify their
response.

Sample: 8A
Score: 3

The response earned 1 point in part (a) for justifying that the control group can rule out normal fluctuations
over time. The response earned 1 point in part (b) for determining that prolactin release does not change after
exercise. The response earned 1 point in part (b) for justifying that the [standard] error bars of the exercise
group at T=0 hour and T=1 hour overlap.

Sample: 8B
Score: 2

The response earned 1 point in part (b) for determining that prolactin release does not change after exercise.
The response earned 1 point in part (b) for justifying that the [standard error] bar of the exercise group at T=1
hour overlaps the standard error bar of the exercise group at T=0 hour.

Sample: 8C
Score: 1

The response earned 1 point in part (a) for justifying that the control group can attribute changes in the blood
prolactin concentration to exercise and not to normal prolactin release.
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