	College graduation rates in public and private US colleges and universities 

	Filename 
	Gradrate.txt 

	Overview 
	What predicts college graduation rates in public and private US colleges and universities and do the effects of these predictors differ in public and private institutions? 

	Source 
	Scott, M, Bailey, T, & Kienzl, G (2006). Relative success: Determinants of college graduation rates in public and private colleges in the US, Research in Higher Education, 47(1) 

(This data set and codebook are by way of Judith D. Singer, Harvard Graduate School of Education. Notice that Singer asks about predictors of college graduation rates, whereas Scott, Bailey and Kienzl ask about determinants of college graduate rates. Singer is adeptly avoiding unwarranted causal language.)

	Sample size 
	1621 colleges and universities 


	Theory: Highly selective colleges will graduate more students because their students are better equipped to handle the academic rigors of college.
Research Question: Is there a positive correlation between schools’ six-year graduation rates and SAT scores, represented by the 75th percentile at each school?
Outcome Variable:

PctGrad 

Institution’s six-year graduation rate in 1997, defined as the percentage of the full-time freshmen class entering in 1991 that had graduated by 1997 

Numeric 

Predictor Variable:

SAT75thPercentile 

The 75th percentile of the incoming freshmen SAT scores 

Other Variables:

Public 

Institutional status 

0 = private 

1 = public 

SATMidspread 

Interquartile range of the incoming freshmen SAT scores (ie, the difference between the 75th and 25th percentiles) 

FinAid 

Percentage of students receiving financial aid 

Numeric 




	Post Hole 3—Conduct a z-score transformation by hand from a small data set. 


Graduation Rates: 60 50 40 60 50 40 50 70 30 
Please show your work: 
	Raw

	Mean

	Deviation

	Deviation Sq

	Z


	30

	50

	-20

	400

	-1.63299


	40

	50

	-10

	100

	-0.8165


	40

	50

	-10

	100

	-0.8165


	50

	50

	0

	0

	0


	50

	50

	0

	0

	0


	50

	50

	0

	0

	0


	60

	50

	10

	100

	0.816496


	60

	50

	10

	100

	0.816496


	70

	50

	20

	400

	1.632993



	


*
	Please note the mean of the raw distribution:
	50

	Please note the sum of squared mean deviations:
	1200

	Please note the variance of the raw distribution:
	150

	Please note the standard deviation of the raw distribution:
	12.247


	Post Hole 5—Interpret an R2 statistic verbally and, using Boolean circles, graphically. 

Post Hole 1—Use exploratory data analytic techniques to investigate the relationship between two variables.


Interpret the R2 statistic: (One careful sentence is good.) 
	SAT predicts 56% of the variation in PctGrad.
	



*

Explore PctGrad vs. SAT75thPercentile: (A checklist is generally good, but interpret the magnitude with a careful sentence.) 
	Direction: Positive

Outliers: Eh, okay. Some interesting schools, but nothing scary.

Linearity: Linear (Or Perhaps a Gentle “S” Curve ?!?)
Magnitude: If two schools differ in SAT75thPercentile by 100 points, we predict that the more selective school will have a higher graduation rate by about 9 percentage points.

Strength: Strong.  


*
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Loading required package: teltk
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File Edit Data Statistics Graphs Models Distributions Tools Help

R, Ooto et roote | (Bt dta e Vew datnset] Vet | Reghlodl.
S Window

1ibrary(foreign, pos=2)
GradRate <-
read.spss ("

Reglodel.1 <- Im(PotGrad~SAT7SthPercentile, data=GradRate)
summary (Regiodel.1)

‘
Output Window

D140 2010/Data Sets/Graduation Rate/Gradrate.sav”,
use.value.labels=TRUE, max.value.labels=Inf, to.data.frame=TRUE)

[ S|

ca11:
Im(formila = BctGrad ~ SAT7SthPercentile, data = GradRate)

[2] NOTE: The dataset GradRate has 1621 rows and 9 columns.

Residuals:
Min 10 Median 30 Max
-20.04220 -2.09148 -0.0814%  £.30187 45.14372
Coetficients:
Estimate Std. Error ¢ value Pr(>|tl)
(Intercept) -45.731738  2.120103 -22.71 <2e-1 %+
SaT7SthPercentile  0.094485  0.002061  45.83  <2e-16 **x
Signif. codes: 0 'A%’ 0.001 'x' 0.01 '’ 0.05 '.' 0.1 ' ' 1
Residual standard error: 11.9 on 1619 degrees of freedom
Multiple R-squared: 0.5647, Adjusted R-squared: 0.5645
F-statistic: 2101 on 1 and 1619 DF, p-value: < 2.2e-16
‘ 3
Messages
[1] NOTE: R Commander Version 1.5-4: Wed Feb 24 01:59:51 2010
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	Post Hole 4—Interpret a correlation matrix. 


Interpret the correlation matrix : 
	SAT75th has a strong positive relationship with PctGrad (r = .75). Interestingly, schools with more varying SATs tend to graduate fewer students, but this is a moderate to weak correlation comparitively (r = -.27). Surprisingly, FinAid has virtually no relationship with PctGrad (r = .03).
The predictors are barely, if at all, correlated with one another.


*
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Script Window
use.value.labels=TRUE, max.value.labels=Inf, to.data.frame=TRUE) s

Reglodel.1 <- Im(PotGrad~SAT7SthPercentile, data=GradRate)

summary (Regiodel.1)

scatterplot (PetGrad~SAT75thPercentile, reg.line=lm, SmoOTA=TRUE,
labels=FALSE, boxplots='xy', span=0.5, pch=c(16), data=GradRate)

cox (GradRate[, ¢ ("Finid", "PctGrad”, "SATTSthPercentile”, "SATHidSpread™) ],
use=rcomplete.obs™)

cox (GradRatel, ¢ ("PotGrad”, "SATTSthPercentile”, "Finkid", "SATMidSpread™) ],

‘complete.obs”)

Type 'demo()' for some demos, 'help()' for on-line help, or
‘help.starc()’ for an HTML browser interface to help.
Type 'q()* to quit R.

> library (Remdr)
Loading required package: teltk
Loading Tel/Tk interface ... done
ZLoading required package: car

‘

Remdr Version 1.5-4 Output Window Submit

> scatterplot (PetGrad~SATTSthPercentile, reg.line=lm, smooth=TRUE,
|+ labels=FALSE, boxplots='xy', span=0.5, pch=c(16), data=GradRate)

Attaching package: 'Remdr’

[> cor (GradRate[, ¢ ("FinAid", "PctGrad”, "SATTSthPercentile”, "SATHidSpread™) ],
|+ use=rcomplete.obs”)

The following object(s) are masked from package:teltk :

tclvalue FinAid BctGrad SAT7SthPercentile SATMidSpread

Findia 1.00000000 0.02812453 -0.073615537 0.070590816

> PotGrad 0.02812453  1.00000000 0.751497679 -0.265893527
SAT7SthPercentile -0.07361554 0.75149768 1.000000000 0.005331461

sATMidSpread 0.07039082 -0.26589353 0.005331461 1.000000000

Gragusion | cor (GradRater, o ("potGrad, "SATTStnpeEcentAler, "FinALd", "SATHIGSpEEad") 1,
(Percentage) [+ use="complete.obs")
7 ;
i
[1] NOTE: R Commander Version 1.5-4: Wed Feb 24 01:59:51 2010 -

[2] NOTE: The dataset GradRate has 1621 rows and 9 columns.

-
R s i e e o .
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	Post Hole 2—Use exploratory data analytic techniques to describe the distribution of a variable. 


Explore PctGrad: (A checklist is good.) 
	Spread: Midspread of 26. Whiskers length 39, reaching up to 101 and down to -3, but we trim them at the max 100 and the min 5, and conclude no outliers.
Location: 49 median.

Shape: Roughly symmetrical, maybe a tiny bit flat.


*
Explore SAT75thPercentile: (A checklist is good.) 
	Spread: Midspread of 160. Whiskers length 240, reaching up to 1370 and down to 730, so we suspect a bunch of outliers in both directions.

Location: 1040 median.

Shape: Roughly symmetrical, a bit peaky. Slight positive skew.


*
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Script Window
reg.line=lm, smooth=TRUE, span=0.5, diagonal = 'density’, data=GradRate) s

scatterplot.matrix (~PotGrad+SATTSthPercentile+FinAia+SATHIaSpread,
reg.line=lm, smooth=TRUE, span=0.5, diagonal = 'density’, data=GradRate)

Hist (GradRateSPctGrad, scale=rfrequency”, breaks="Sturges”, col="darkgray

Hist (GradRateSSAT7SthPercentile, scale="frequency”, breaks="Sturges”,
col=rdarkgray")

1ibrary(abind, pos=4)

nunSummary (GradRatel,c ("PotGrad”, "SAT7SthPercentile”)],
statistics=c("mean”, "sd", "quantiles"), quantiles=c(0,.25,

‘
Output Window

[> Hist (GradRatessaT7stnPercentile, scal
|+ col=ndarkgray")

frequency”, breaks="Sturges”, .

> library(abind, pos=4)

> nunSunmary (GradRate[, ¢ ("PctGrad”, "SAT7SthPercentile”)],
|+ statistics=c("mean”, "sd", "quantiles"), quantiles=c(0,.25,.5,.75,1))

mean sa 0% 25% s0r 75% 100%
BotGrad 49.72992 18.02855 5.06767 36 48.76089 62  99.94917
SAT7SthPercentile 1052.67119 143.39218 650.00000 970 1040.00000 1130 1600.00000
BotGrad 1621

SAT7SthPercentile 1621

> nunSunmary (GradRate[, ¢ ("PctGrad”, "SAT7SthPercentile”)],
|+ statistics=c("mean”, "sd", "quantiles"), quantiles=c(0,.25,.5,.75,1))

mean sa 0% 25% s0r 75% 1008 =
BotGrad 49.72992 18.02855 5.06767 36 48.7609% 62  99.94317 1621
SAT7SthPercentile 1052.67119 143.39218 650.00000 $70 1040.00000 1130 1600.00000 1621

‘ 3
Messages

[1] NOTE: R Commander Version 1.5-4: Wed Feb 24 01:59:51 2010 .
[2] NOTE: The dataset GradRate has 1621 rows and 9 columns.

.
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