Introduction

One of the concerns those opposed to the abolition of Saturday classes had was that it would turn Grove City College into a “suitcase campus.”  Such a situation would undermine school spirit and distract many students from their schoolwork.  In defense of their decision to eliminate Saturday classes for the fall 2000 semester, the Board of Trustees pointed out that 46% of Grove City College’s students are from out of state.  Such students, the Board argued, would be unable or unwilling to travel home regularly on weekends because of the distances involved.  According to the Board’s assumption, even if ninety percent of Pennsylvania students were to travel home on a particular weekend, over fifty percent of all Grove City students would still be on campus.  Although this proportion of out of state students may be true, the Board could have used a better indicator of a GCC student’s propensity to travel home on weekends.  Since the college is located in the northwest corner of Pennsylvania and is only about thirty miles from the heavily populated Youngstown, OH area, the amount of miles away a GCC student lives from the campus would probably have a higher correlation with the number of trips home they take than their state of origin.  Thus, the proportion of students living enough miles away from the college to discourage them from making frequent journeys home would be more helpful to the Trustee Members in making their decision than the state of origin.  It would also help the manager of the School Store decide how much inventory to buy since students from distant locations (especially those without a car) would have to be more reliant upon the store to serve their day-to-day needs since they couldn’t “stock up” on free supplies during a visit at their parents’ house.  Stores off campus, especially those with college students as a target audience, could also find this information useful while attempting to formulate a budget or develop a marketing strategy.  Finally, organizers of campus events could find the information helpful when scheduling events such as Parent’s Weekend, SGA dances, and concerts since it would be a factor in their estimate of the audience size for the event.

Hypothesis Question: 

What proportion P of Grove City College students live more than 100 miles away from the campus?

H0: P<=0.5

H1: P>0.5

Population Description

The population I sampled was the students listed in the Fall 2000 edition of the Grove City College directory.

Sampling Method

Due to the large size of the population being sampled, I decided to use the systematic random sampling method with every 31st student after a random starting point being selected.  In order to pick out a completely random, unbiased starting point, I wrote a brief C++ program consisting of the following code: 

#include <time.h>

#include <stdlib.h>

#include <iostream.h>

main() {

    srand(time(0));

    cout << rand()%2386;

}

The expression “rand()%2386” returns a random integer between 0 and 2386, the number of students in the directory.  

To calculate the number of miles away from GCC a particular student lived, I entered his or her address as the destination in Yahoo! Driving Directions, with Grove City College’s address as the starting point, and allowed Yahoo to automatically calculate the number of miles between the two points.

Possible Sources of Bias
The only source of bias I could think of in this case would be the mileage calculation by Yahoo Driving Directions.  I am not exactly sure how the program chooses the route one should take between two points; it may be possible that it is not the shortest path or the most feasible one.  

Observations: See attached Excel worksheet.
Confidence Interval: P is between .3715 and .6685
Test Statistic and Results: z=.3461, p-value=.3264 which is well over the level of significance, .05.  Thus, we cannot reject the null hypothesis that less than or equal to 50 percent of GCC students live more than 100 miles away from the college. 

Conclusion: Although the sample proportion appeared at first to be considerably larger than the estimated proportion, the sample size was much too small to enable me to say with certainty that over 50 percent of Grove City students live over a hundred miles away.  If I want more definitive results, I will either have to raise the level of significance or increase the number of samples I take.







