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1. Introduction

We have often heard it said that college students watch too much TV. Many suggest that it has a dramatic affect on students’ learning, because it takes time away from studying and, according to some people, because it “dumbs people down.”  Our study addresses whether TV watching hurts students’ academic performance and how much of a difference it makes.  Our population was sophomores at Fairfield University, because of practical issues of sampling and to reduce variability, but we expect similar conclusions would hold for students at other American colleges and universities.  We considered the number of hours per week a student watches television, and the student’s cumulative GPA.   We used linear regression to look for a linear relationship between these two variables, and to assess the size of the relationship.

2. Data Collection

We went to the sophomore dorms Gonzaga and Campion on two different days (Tuesday and Wednesday respectively, both at about 5PM).  We wrote all the room numbers on slips of papers, and drew 20 at random from a hat.  We split up and knocked on these dorm room doors.  At two dorms in Gonzaga and one in Campion there was no one home.  Otherwise we asked each person in the room who lived there to fill out the survey and also asked if all of the roommates were there.  In 11 dorms in Gonzaga and 7 dorms in Campion there was at least one person missing.  No one refused to fill out the survey.  This gave us a total of 62 respondents.  The survey asked two questions

· “How many hours per week do you watch TV on average during the semester (including time spent watching TV and doing something else, like homework).”

· “What was your cumulative GPA at the end of last semester?”

3. Data Summary/Descriptive Statistics

Below are histograms of responses from the two questions.  The number of hours per week is reasonably unimodal and slightly skewed right, perhaps because it is not possible for this to be negative.   Hours per week had a mean of 12.97 and a standard deviation of 6.13. The GPA is unimodal and slightly skewed left, with a mean of 3.09 and a standard deviation of 0.40.   Neither distribution had any major outliers.  
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We used the time each person spent watching TV as the explanatory variable and GPA as the response variable, since we were interested in how TV watching affected academic performance.    The scatterplot below shows that the data fits the linear model fairly well.  The student who spent 21 hours a week and had a GPA of 3.4 and the one who spent 8 hours and had a GPA of 2.4 are mild outliers in the y direction, and the one who spent 30 hours watching TV and had a GPA of 2.6 is an outlier in the x direction.  We could not identify an explanation for these extreme values, and they did not seem very influential.  

The least squares line for this data is

GPA = -0.0452*TV + 3.6776

with an r2 of 47.68%.  The value of  r2 suggests that TV watching accounts for 47.68% of the variation in students’ GPA.  The slope suggests that for each additional hour a week that you spend watching TV you can expect on average to see a drop of .0452 in your GPA.  The y intercept suggests that students who watched no TV would have an average GPA of 3.6776.
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4. Inferential Statistics

We found significant evidence at the 5% level (p-value = 5 X 10-10) for a negative correlation (slope<0) between TV watching and GPA.  In fact, a 95% confidence interval for the slope is –0.0453 ( .0.0125 or between -.0578 and -.0328.  Thus we can safely conclude that students who watch more TV on average have lower GPAs.  The middle value of r2 means that TV time is a fairly good predictor of GPA.   For example, we can predict 95% of all students who watch 15 hours a week of TV will get a GPA between 2.5031 and 3.4926.  

We can be 95% confident that the mean number of reported hours per week of TV watching by all Fairfield University sophomores is 12.97 ( 1.58 or between 11.38 and 14.55.   Likewise we can be 95% confident the mean GPA of Fairfield University sophomores is 3.09 ( .10 or between 2.99 and 3.19.

5. Assumptions

The assumptions of the linear model seem justified in this case.  As can be seen from the scatterplot of the residuals, there is no sign of curvature, and the residuals appear evenly scattered around the x axis independently of x.  The histogram of the residuals shows a slight skewness to the left, so some caution should be used in interpreting the prediction interval we gave earlier.  

Our population of Fairfield sophomores is not 20 times larger than the sample size of 62, introducing some error, but it is not far off.  The sample was not in fact a simple random sample, which may introduce some bias, but we discuss that in the next section.
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6. Flaws of the Study

Sampling Bias:

· Since we sampled dorms in the late afternoon of weekdays, our sample favored those who are more often in their rooms at that time.  This could introduce a bias for GPA (those in their rooms rather than out partying could be more studious and have higher GPAs) and for TV watching (perhaps they are in their dorm watching TV).  It appeared that about 75% of the students were in their dorms, which we suspect would give a small but noticeable bias.

· Since we only sampled dorms, the small number of off-campus sophomores was not represented at all.  While it is easy to imagine this biasing both GPA and TV watching either way, the small number of students involved presumably limits the effect.

Measurement Bias:

· Since the estimates of time spent watching TV per week were self-reported, we expect many students under-reported that number to sound less like couch potatoes.  However, they usually did this in front of their roommates, and in a few cases their roommates argued with them and they revised their estimate up, so that may have helped to keep them honest.  

· The GPAs were also self-reported, and generally the student reported them from memory rather than looking them up, so this may also have been over-estimated to make the student look good.  We suspect this would be a smaller effect, since it is a cut and dried number, rather than a loose estimate.

Lurking Variables:

· Ability- smarter, more academically able students would certainly tend to have a higher GPA, and it may be that they are also less likely to watch TV (because they would rather engage in more intellectual pastimes).  On the other hand it might be they would spend more time on TV, because they do not have to work as hard on academics.

· Major – Students in harder majors presumably have lower GPAs, and because they work harder may have less time for TV.

· Number of roommates – More roommates makes it more likely there is a TV in your room, and much more likely it is on at any given time to suck you in hypnotically.  On the other hand more roommates may mean you have a lower GPA because of distractions.

7. Conclusion/Interpretation

We found strong evidence that students who watch more TV have lower GPAs on average.  Without a controlled experiment we cannot conclude for sure that the TV watching causes the lower GPA, but this seems plausible to us.  We can identify two ways that this might happen.  First, clearly the more time you spend on TV the less time you have to study.  The student who spent 30 hours a week watching TV was spending approximately 25% of his waking hours on it, After classes, meals and showers that just cannot leave much time for studying.  Second, we suspect that the demonic, heroine-like influence of this loathsome scourge on humanity which turns the brain to Styrofoam would be to lower mental acuity and hurt GPA.  

8. Possible Improvements

To demonstrate a causal connection between TV watching and GPA would require a controlled experiment, which would involve maintaining constant watch over the subjects for (say) a semester, requiring them to watch an exact amount of television determined randomly.  Since this is clearly not practical in any sense, the best we could do would be to attempt to control the lurking variables we have identified.  We could do this by taking a large enough sample that we could throw out everyone except those with a certain fixed number of roommates, with a certain fixed major, and with a certain fixed academic ability (say, a certain range of SAT scores).  

Apart from lurking variables, we feel the biggest source of bias in our study was in the reporting of the number of hours spent watching TV.  A more accurate estimate could be obtained by asking them to keep a log book where they wrote down each time they watched TV for a week or two.  Of course they could still leave times out or lie outright, but most people would be less likely to remember selectively, and the estimate would surely be more accurate.
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If the bin size and minmum  boundary calculated automatically are not appropriate for the data, click the checkbox above and enter values for these two quantities in the white cells.

If the bin size and minmum  boundary calculated automatically are not appropriate for the data, click the checkbox above and enter values for these two quantities in the white cells.

This is the range of values for the first bin (leftmost bar) on the graph. To the rioght in this table are the other bins.

This is the number of values in your data set greater than or equal to the first number and less than the second number above.  It determines the height of the first bar below.  The numbers to the right in the row give the same quantity for the other bins.

Percentage of all the data which falls in the first bin.

If there is text showing in this cell then the bottom and top bin boundaries are not widely spaced enough tocontain all the data.  Considering choosing your own, smaller bin minimum and larger bin size.

If a number shows here, it is the number of data points which are less than the bin minimum.  In this case consider choosing your won, smaller bin minimum.

If a number shows in this cell, it is the number of observations in the data which are larger than the bin maximum (which is bin min plus ten times bin size).  In this case consider setting your own larger bin size).

Round bin size/min

If this button is checked, Excel will attempt to make the bin minimum and size round numbers without changing them too much.
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Sheet1

		Group		Students		Project		Plan?

		Team Food		Michelle Torres, Emily Treano, Escence McCoy

		John and Tony		John Miller, Anthony Monelli		Late for Class		yes

		Stat wizards		Justin Marchi, Rory McCorkell, Lisa Janda		Different Teachers, Better Grades???

		Group SAT scores		Lauren Laramore, Maureen Sullivan, Chris Doherty, Frank Arrigo, John Clarke		Athlete’s, SAT, and GPA

		The Athletes		Jon Wyson, Jill Farinon, Ursula Hurley, Colleen McGuire, Kira Muerhcke		Athletes and GPA

		DMB		Dominique Frio, Michael Cuozzo, and Bryan Burgess		The GPA’s of Men Varsity Athletes Vs. Women Varsity Athletes		yes

		Yankees		John Albis, Travis Lang, Holly Dubay, Katy Santos		Drinking and Grades		yes

		Rob Sbarra		Rob Sbarra		Race & Crime

		Alphanumeric		Laura Aschwanden, Alexander Tahedl		study abroad/ GPA

		The 3 Marketeers		Ana Rombilus, Meghan Flanagan, Lori Boccuzzi		Family Majors

		Junior Research Stock Analysts and Economists		Alexander Johnson		Dow Jones Stock Prices and Interest Rate Levels

		The boyz		Craig Zandonella, Jovi, Pete Anotopoulos		Religion and GPA

		Junior statisticians		Amy Gregorius, Rick Herlihy		Drinking and Munchies

		M&M girl		Erin Daly		The Colors of the M&M Rainbow		yes

		Sawin’s Superstars		Taylor Brown and Kimberly Czarnecki		NBA Players Height, Race, and Points per Game
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Use

		Linear Regression

		Question

		Explore a linear relationship between two numerical random variables

		Assumptions

		SRS

		The sample must be simple random samples.

		Linear Model

		Use of linear regression requires assuming that the response (y) variable consist of an exact linear dependence on the explanatory variable (x) plus a random error term, y = a + bx + E, and that the values of E are independent of x and normally distribut





Prediction Inference

		Prediction Inference

		Put your x value here:		15

		Confidence Interval for Mean

		Standard Error of mean		0.0399

		Enter your Confidence Level here:		95.00%

		2.9979		Plus/Minus		0.0799

		Or between		2.9179		and		3.0778

		Prediction Interval for Observation

		Standard Error of prediction		0.2959686028

		Enter your Confidence Level here:		90.00%

		2.9979		Plus/Minus		0.4947

		Or between		2.5031		and		3.4926





Model Inference

		Model Inference

		Standard Error of Line		0.2933

		Standard Error of Slope		0.0062

		Enter your Confidence Level here:		95.00%

		Confidence Interval For Slope

		-0.0453		Plus/Minus		0.0125

		Or between		-0.0578		and		-0.0328

		Null Hypothesis: slope=0

		P-values below:

		slope >0		0.9999999995

		slope<0		0.0000000005

		slope <>0		0.000000001

		A small p-value in the last of the three rows above means your data is significant evidence that there is a correlation.





Regression

		Linear Regression

		# of observations		60

		x-mean		12.97

		x-sd		6.13

		y-mean		3.09

		y-sd		0.40

		r (correlation)		-0.69

		r^2		47.68%

		b (slope)		-0.0453

		a (y-intercept)		3.6776

		GPA		equals		-0.0453		TV		+		3.6776

		Enter x-value here:

		Predicted response		0.0000





Residuals

		

		Minimum		-0.92

		First Quartile		-0.19

		Median		0.04

		Third Quartile		0.19

		Maximum		0.68

		Step		0.19

		Ranges		Percentages

		-0.76		0.50%

		-0.57		0.70%

		-0.38		7.70%

		-0.19		16.10%

		0.00		22.00%

		0.19		28.00%

		0.38		20.50%

		0.57		2.10%

		0.76		2.40%

		0.95		0.00%

		To use least squares regression reliably, you should check that the above histogram looks roughly bell-shaped (this is not so important except when computing the prediction intervals), and that the scatterplot of the residuals shows no variation in the di





Residuals

		



Residuals

Percent

Histogram of Residuals



Data

		Enter your data in the first two columns.  Delete excess rows if necessary.  Then highlight the first three columns, choose chartwizard, choose scatterplot, and choose finish.  To make a residuals scatterplot, highlight the fourth and fifth columns, choos

		TV		GPA		Predicted		Explanatory Variable		Residual		xy-Error		Residuals Squared

		11		3.5		3.18		11.00		0.32		-0.81		0.10

		18		2.7		2.86		18.00		-0.16		-1.96		0.03

		4		3.8		3.50		4.00		0.30		-6.37		0.09

		10		3.9		3.22		10.00		0.68		-2.40		0.46

		10		3.2		3.22		10.00		-0.02		-0.33		0.00

		19		2.9		2.82		19.00		0.08		-1.15		0.01

		7		3.4		3.36		7.00		0.04		-1.85		0.00

		15		3.1		3.00		15.00		0.10		0.02		0.01

		8		2.4		3.32		8.00		-0.92		3.43		0.84

		9		3.6		3.27		9.00		0.33		-2.02		0.11

		16		2.5		2.95		16.00		-0.45		-1.79		0.20

		13		3		3.09		13.00		-0.09		-0.00		0.01

		15		3.1		3.00		15.00		0.10		0.02		0.01

		9		3.4		3.27		9.00		0.13		-1.23		0.02

		25		2.3		2.54		25.00		-0.24		-9.51		0.06

		14		2.8		3.04		14.00		-0.24		-0.30		0.06

		12		3.2		3.13		12.00		0.07		-0.11		0.00

		6		3.3		3.41		6.00		-0.11		-1.46		0.01

		19		3		2.82		19.00		0.18		-0.54		0.03

		24		2.5		2.59		24.00		-0.09		-6.51		0.01

		11		3.6		3.18		11.00		0.42		-1.00		0.18

		21		2.6		2.73		21.00		-0.13		-3.94		0.02

		5		3		3.45		5.00		-0.45		0.72		0.20

		21		3.4		2.73		21.00		0.67		2.49		0.45

		12		3		3.13		12.00		-0.13		0.09		0.02

		11		2.9		3.18		11.00		-0.28		0.37		0.08

		11		3.5		3.18		11.00		0.32		-0.81		0.10

		19		3		2.82		19.00		0.18		-0.54		0.03

		24		2.2		2.59		24.00		-0.39		-9.82		0.15

		8		3.6		3.32		8.00		0.28		-2.53		0.08

		8		3.2		3.32		8.00		-0.12		-0.55		0.01

		18		3.1		2.86		18.00		0.24		0.05		0.06

		1		3.7		3.63		1.00		0.07		-7.30		0.00

		10		3.1		3.22		10.00		-0.12		-0.03		0.02

		24		2.4		2.59		24.00		-0.19		-7.61		0.04

		8		3.6		3.32		8.00		0.28		-2.53		0.08

		21		2.5		2.73		21.00		-0.23		-4.74		0.05

		9		3		3.27		9.00		-0.27		0.36		0.07

		15		3.1		3.00		15.00		0.10		0.02		0.01

		2		3.4		3.59		2.00		-0.19		-3.40		0.03

		14		3.2		3.04		14.00		0.16		0.11		0.02

		13		2.8		3.09		13.00		-0.29		-0.01		0.08

		19		2.5		2.82		19.00		-0.32		-3.56		0.10

		14		2.7		3.04		14.00		-0.34		-0.40		0.12

		12		3.2		3.13		12.00		0.07		-0.11		0.00

		10		2.8		3.22		10.00		-0.42		0.86		0.18

		17		3		2.91		17.00		0.09		-0.36		0.01

		13		3.3		3.09		13.00		0.21		0.01		0.04

		10		3.4		3.22		10.00		0.18		-0.92		0.03

		18		2.9		2.86		18.00		0.04		-0.96		0.00

		3		3.1		3.54		3.00		-0.44		-0.10		0.20

		8		3.5		3.32		8.00		0.18		-2.04		0.03

		7		3.3		3.36		7.00		-0.06		-1.25		0.00

		30		2.6		2.32		30.00		0.28		-8.35		0.08

		7		3.6		3.36		7.00		0.24		-3.04		0.06

		13		3.1		3.09		13.00		0.01		0.00		0.00

		14		3.4		3.04		14.00		0.36		0.32		0.13

		11		3		3.18		11.00		-0.18		0.18		0.03

		16		2.8		2.95		16.00		-0.15		-0.88		0.02

		6		3.7		3.41		6.00		0.29		-4.25		0.09
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If the bin size and minmum  boundary calculated automatically are not appropriate for the data, click the checkbox above and enter values for these two quantities in the white cells.

If the bin size and minmum  boundary calculated automatically are not appropriate for the data, click the checkbox above and enter values for these two quantities in the white cells.

This is the range of values for the first bin (leftmost bar) on the graph. To the rioght in this table are the other bins.

This is the number of values in your data set greater than or equal to the first number and less than the second number above.  It determines the height of the first bar below.  The numbers to the right in the row give the same quantity for the other bins.

Percentage of all the data which falls in the first bin.

If there is text showing in this cell then the bottom and top bin boundaries are not widely spaced enough tocontain all the data.  Considering choosing your own, smaller bin minimum and larger bin size.

If a number shows here, it is the number of data points which are less than the bin minimum.  In this case consider choosing your won, smaller bin minimum.

If a number shows in this cell, it is the number of observations in the data which are larger than the bin maximum (which is bin min plus ten times bin size).  In this case consider setting your own larger bin size).

Round bin size/min

If this button is checked, Excel will attempt to make the bin minimum and size round numbers without changing them too much.
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