To: Client
From: A Student in Math 355

Date: May 13, 2004

Re: McDonalds Fries and Fast Food Survey
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In the past seven days, how often have you eaten at a fast food restaurant?  Have you ever wondered how accurate the serving size information is at McDonald’s? Dr. Nathan Wetzel’s Spring 2004 Math 355 and Math 350 classes investigated the following questions:

1. How many ounces are in the average McDonald’s small order of French fires?  How many ounces are in the average McDonald’s large order?

2. How often does the average UWSP student eat at a fast food restaurant?  Is there a difference between men and women?

This report has two sections that will answer these questions. 
French Fries

The data for the McDonald’s French fries were collected at the McDonald’s located at 127 Division Street North.  The sample data was collected over a period of 2 days with 2 different time periods on each day.  Each student ordered a small or large order of fries “to go.”  The fries were kept in the bag to avoid spilling.  The entire bag was then massed.  The fries were then emptied from the bag and the bag was massed again without the fries.  The difference would then be the mass of the fries.  All measurements were either made in grams or made in ounces and then converted to grams.  In addition, the number of French fries in each order was counted. 
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The data for the fries is summarized below. 

	
	Claimed McDonalds Serving Size
	Data Collected

	Fry Size
	Grams
	Grams
	± for 95% confidence interval

	Small
	74
	Avg. = 73.72
	± 3.79


	Large
	171
	Avg. = 144.07
	± 4.59
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As you can see, the small orders of fries come very close to the target number set by McDonalds.  However, the average mass of the large orders of fries come short of the target number.  This is shown graphically below.   As you can see, only one large order of French fries exceeded the target value set by McDonalds.  In other words McDonalds is ripping off their customers. 
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Furthermore, since the average that we found was 144.07 and the target value is 171, on average we are only getting 84.25% of the fries that we should get.  This means that on average we are getting ripped off by 15.75% of the $1.39 cost of a large order.  This is 21.9 cents per order. 
In contrast, the small orders of fries show an average that is almost exactly on target. 
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Some other interesting facts from our data collection:  Omitting two possible outliers from the data collected in the afternoon, there is a significant difference between the masses of the small fries collected in the afternoon when compared with the evening.  (p =.003)  As the table below shows, the average in the afternoon is lower by about 10 grams. 
	Time
	Number
	Mean (grams)
	Standard Deviation (grams)

	Afternoon
	16
	67.74
	5.28

	Evening
	14
	77.06
	8.91


Fast Food

A survey was taken to collect data regarding, “How often does the average student eat fast food?”  Students signed up to hand out surveys at a specified time and location on campus.  Surveys were handed out at different times and at different buildings on campus.  Each student surveyor was instructed to ask every 5th student coming in or out of the building.  

The data collected included 113 females and 122 males.   The wording of the main question was “During the past 7 days, how many times have you eaten fast food?  Prior questions attempted to make clear which restaurants we considered to be fast food restaurants and that we did not consider pizza restaurants to be fast food. 

The males ate at fast food restaurants an average of 2.06 times in the last 7 days.  This is significantly higher (p-value = .009) than the females who averaged only 1.42 visits to fast food restaurants in the past 7 days.   The reason for this difference is unclear.  In fact, the percentages of males and females who made at least one visit to a fast food restaurant are essentially equal.  In addition, when we omit the outliers shown in the boxplot, we find no significant difference (p-value = .051) between the average number of visits for males and females.  This information is summarized in the boxplots below.   Summarizing, it appears there is a slight difference between the average number of visits.  However, a larger sample would help confirm this. 


In addition, we hypothesized that there would be a difference between the on and off campus students with regard to the average number of visits to fast food restaurants.   The data show that on campus students average 1.71 visits and off campus students averaged only slightly more at 1.80 visits.  Thus, the data suggest that there is no difference (p-value = .702).  

We also asked “Thinking about off-campus fast-food restaurants but not pizza restaurants.  Which of the following have you visited in the past 7 days.  (check all that apply)”  We found that McDonalds was the most visited, followed closely by Taco Bell, Hardees, and Subway.  All four of these restaurants are fairly close to campus which probably explains their popularity.  However, it is interesting to notice that although Cousins is much closer to campus, yet Subway had many more visits. 

Next, we compared male and female preferences for visiting various restaurants. As you can see in this chart, a higher percentage of males visited McDonalds, Taco Bell and Hardees when compared with females.  This is consistent with the fact that slightly more males than females went to fast food restaurants.  However, it is interesting to notice that for Subway, a higher percentage of females visited.  



Next, we compared on and off campus students.  The biggest difference was for Taco Bell.  Since there is a Taco Bell on campus, it is not surprising that a significantly higher percentage of on campus students visit Taco Bell.  (On-campus 29.3%, Off-campus 17.6%, p-value = .038)


Summary

In conclusion, we found that large orders of fries from the McDonalds on Division on average are 17 grams short of the serving size.  We found that about 25% of UWSP students have visited McDonalds in the last 7 days.  We found possible gender differences with males visiting fast food restaurants more often.  However, females were more likely to visit Subway.  For on and off-campus students, the on-campus students were more likely to have visited Taco Bell. 
If we had more time and money, we would like to gather data from other McDonald’s restaurants and over a longer time frame.  Are the Stevens Point area McDonalds all under the serving size for Large fries?  Did we gather data on a bad week, which happened to be soon after a franchise change from 176 to 171 grams for large fries?  In addition, we would like to gather data from a larger sample of UWSP students to verify our conclusion regarding males averaging more fast food visits.  
Notes regarding the assessment of this paper

1. This is not an actual student paper.  However, almost every sentence was taken from an actual student paper.   

2. Each graph was in a student paper.  Some were produced in Minitab, others were generated by Excel. 

3. The boxes in the margin with B and + show the Basic material and Extras.  This paper had 7 plusses.  

4. I gave an additional 2 plusses for a well organized paper. 
5. In this case, each + corresponds to +1 from the baseline 14 points.  Note:  A plus sometimes does not correspond exactly to +1 points.  

6. 14 + 9 = 23.  The maximum was 22, so this paper would have received 22 points. 

7. There were additional plusses that students had in their reports.  I chose a few to represent a GREAT paper. 
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