Confidence Intervals for Single Proportion
During the period of winter training when rowers cannot be on the water, their main form of practice is using an ergometer, commonly called the erg, to build and test fitness. The erg tracks metrics like the duration and distance of a piece and the split (time per 500 meters). These metrics give rowers an idea of where their performance is at during the time period where they cannot be on the water. Collegiate rowers participate in test pieces that give them and their coaches a sense of their performance in comparison to other athletes. These test pieces are typically 6k and 2k in length and are completed at full intensity. Before their test pieces rowers are encouraged to make a goal for where they want to be at. Their goal is described as one that is “achievable”, but they should be “very excited if they meet their goal”, meaning that it should not be easily attained. As rowers do more test pieces and have a better sense of their own capabilities this goal setting becomes more reliable, and they can better set goals that are realistic but still challenge them to compete at their highest performance.
1. In a sampling of a collegiate rowing team during their winter training season, there were a total of 104 completed test pieces. Of these pieces, 22 met their goal exactly, 40 surpassed their goal, and 42 did not meet their goal.
Our goal is to estimate the proportion of collegiate rowers who meet or exceed their goal.

a. Describe (in words) the categorical variable of interest in this study. (Hint: Recall that the variable would be what is measured on each player.)

Whether their time was the same as or faster than their goal.

b. Describe (in words) the parameter of interest in this study.

The parameter of interest is the true proportion of all rowers who meet or exceed their goal

c. Calculate the estimate for the parameter of interest based on the results on the data. (Hint: our goal is to estimate the proportion of collegiate rowers who meet or exceed their goal.)



d. Confirm that all assumptions are valid

1. Assume that assumptions of independence and randomization are met (even if they are not).
2. Normality/ Large enough sample size:
a.   
b.   104(1-0.596) = 42

e. Construct a 95% confidence interval for the proportion of all rowers that meet or exceed their goal.


          




f. Interpret the confidence interval you constructed.

We are 95% confident that the true proportion of all rowers that meet or exceed their goal is between 0.5915 and 0.6005.

g. Interpreting in context: What does this tell us? If a coach is looking for rowers to set generally ambitious yet achievable goals, does this confidence interval imply that the team setting goals in the way they should be?

The confidence interval tells us that more than half of the time rowers are meeting their goals. This means that they should be encouraged to set more ambitious goals than they have been.


2. In a single 2k erg test piece, there were 17 rowers that completed the test. Of the 8 male rowers, 6 either met or exceeded their goal. Of the 14 female rowers, 12 either met or exceeded their goal. Create a 95% confidence interval for male and for female and compare. (Do not worry about checking assumptions, complete the test regardless.)
Male: 

               


Female: 

               


We are 95% confident that the true proportion of male rowers that meet or exceed their goal is between 0.4499 and 1.0501. We are 95% confident that the true proportion of female rowers that meet or exceed their goal is between 0.6763 and 1.0404. 
Why is the confidence interval for female rowers smaller?
The sample size is larger.
Do both teams need to reassess their goal setting? Which team should focus more on making ambitious goals?
Both teams have very high intervals (both including 1) and should reassess their goal setting. The  value for the female rowers is higher so they should focus more on shifting to more ambitious goals.
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