	Data Set: National Education Longitudinal Study (NELS)

“A nationally representative sample of eighth-graders were first surveyed in the spring of 1988. A sample of these respondents were then resurveyed through four follow-ups in 1990, 1992, 1994, and 2000. On the questionnaire, students reported on a range of topics including: school, work, and home experiences; educational resources and support; the role in education of their parents and peers; neighborhood characteristics; educational and occupational aspirations; and other student perceptions.” http://nces.ed.gov/surveys/NELS88/


	Theory: Socioeconomic status is a major predictor of academic achievement because wealth and privilege permit access to otherwise inaccessible educational resources.
Research Question: We know the socioeconomic status (SES) is correlated with 10th grade reading achievement, but how strong is the correlation compared to 8th grade reading achievement, 8th grade math achievement, 8th grade locus of control and sex?
Outcome: READING10TH, an IRT scaled 10th grade reading score
Question Predictors: 
SES8TH, a composite measure of SES taken in the 8th grade
READING8TH, an IRT scaled 8th grade reading score

MATH8TH, an IRT scaled 8th grade math score

LOCUSOFCONTROL8TH, an 8th grade measure of locus control for which higher values indicate greater internal locus of control.

FEMALE, a dichotomous variable, 1 = female, 0 = male

Note on LOCUSOFCONTROL8TH, from Wikipedia: Locus of control in social psychology refers to the extent to which individuals believe that they can control events that affect them. Understanding of the concept was developed by Julian B. Rotter in 1954, and has since become an important aspect of personality studies. Individuals with a high internal locus of control believe that events result primarily from their own behavior and actions. Those with a low internal locus of control believe that powerful others, fate, or chance primarily determine events.


	Post Hole 4—Interpret a correlation matrix. 


Interpret the correlation matrix : 

Note that the final exam will only have three correlations in the correlation matrix (not fifteen correlations!).
	


*
     READING10TH SES8TH READING8TH MATH8TH LOCUSOFCONTROL8TH FEMALE

READING10TH              1.00   0.37       0.72    0.63              0.22   0.17

SES8TH                   0.37   1.00       0.38    0.44              0.17  -0.12

READING8TH               0.72   0.38       1.00    0.67              0.22   0.11

MATH8TH                  0.63   0.44       0.67    1.00              0.22  -0.03

LOCUSOFCONTROL8TH        0.22   0.17       0.22    0.22              1.00   0.01

FEMALE                   0.17  -0.12       0.11   -0.03              0.01   1.00
Be sure to check the scatterplot matrix below for outlier and/or linearity problems.
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	Post Hole 3—Conduct a z-score transformation by hand from a small data set. 


Reading Scores: 20 30 30 30 30 30 30 40 50 60 
Please show your work: 
	


*
	Please note the mean of the raw distribution:
	

	Please note the sum of squared mean deviations:
	

	Please note the variance of the raw distribution:
	

	Please note the standard deviation of the raw distribution:
	


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


Explore READING10TH vs. READING8TH: (A checklist is generally good, but interpret the magnitude with a careful sentence.) 
	 


*
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scatterplot (READING10TH~READINGSTH, reg.line=lm, smooth=TRUE, label.
peh=c (16), data=NamesNEL)

Reglodel.1 <- lm(READINGLOTH~READINGSTH, data=NamesNEL)

summary (Regiodel.1)
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ca11:
im(formula = READINGLOTH ~ READINGETH, data = NamesNEL)

Residuals:
Min 10 Meaian 30 Max
-28.0570 -3.7691 0.9787 4.4840 15.3400

Coefficients:
Estimate Std. Error ¢ value Pr(>|tl)

(Interceps) 10.12802  1.16872  8.666 <2e-16 *x+

READINGETH  0.84169  0.04014 20.969  <2e-16 *+*

Signif. codes: 0 'A%’ 0.001 'x' 0.01 '’ 0.05 '.' 0.1 ' ' 1

Residual standard error: 7.097 on 419 degrees of freedom
Multiple R-squared: 0.5121, Adjusted R-squared: 0.5103
F-statistic: 439.7 on 1 and 413 DF, p-value: < 2.2e-16
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	Post Hole 1—Use exploratory data analytic techniques to investigate the relationship between two variables.


Puzzle: If there is a positive correlation between 10th-grade reading scores and 8th-grade reading scores, does that imply scores improved?
Explore READING10THPLUS20 vs. READING8TH: (A checklist is generally good, but interpret the magnitude with a careful sentence.) 
Note that READING10THPLUS20 is just a linear transformation of READING10TH, where I added 20 to every student’s raw READING10TH score. This transformation makes all the students “improve” more in reading. 
Hint: Just cut and paste your answer from above! Linear transformations do not change the shape of the univariate or bivariate distribution. I.e., neither the histogram nor the scatterplot will change, except for the numbers on the axes. By adding twenty to every 10th grade score, what exactly did we do to the numbers on the axes? We did not change the x-axis, because we did not change the predictor. We did change the y-axis, because we changed the y-variable. However, we did not expand the y-axis, because we did not multiply the scores which would increase the slope, and we did not contract the y-axis, because we did not divide the scores which would decrease the slope. We just shifted the y-axis. In doing so, the only thing we changed was the y-intercept, which I assume you are not reporting, because zero is outside the range of our data. Therefore, you will cut and paste your answer from above!
	


*
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	Post Hole 2—Use exploratory data analytic techniques to describe the distribution of a variable. 


Explore READING8TH: (A checklist is good.) 
	


*
Explore READING10TH: (A checklist is good.) 
	


*
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scatterplot (READINGDOUSLEMINUS20~READINGETH, reg.line=lm, smooth=TRUE,
labels=FALSE, boxplots='xy', span=0.5, pch=c(16), data=NamesNEL)

cor.test (NamesNELSREADINGSTH, NamesNELSREADINGLOTH, alternative="two.sided”,
method="pearson")

Llibrary(abind, pos=é4)

mumSummary (NamesNEL[, c ("READINGETH", "READINGLOTH")], statistics=c("mean",
"sa", "quantiles”), quantiles=c(0,.25,.5,.75,1))

Output Window Sumit]

data: NamesNELSREADINGSTH and NamesNELSREADING1OTH
© = 20.9689, af = 419, p-value < 2.2e-16

alternative nypothesis: true correlation is not equal to 0
95 percent confidence interval:

0.6655192 0.7592266

sample estimates:

0.7155773

> library(abind, pos=4)

> numSummary (NamesNEL[, c ("READINGETE", "READINGIOTH")], statistic
|+ "sd", "quantiles"), quantiles=c(0,.25,.5,.75,1))

mean sd 0% 258 50%  75% 1008 =n
READINGETH 27.81182 8.62715 11.12 20.66 27.65 34.69 43.83 421
READING10TH 33.5369% 10.14757 11.15 25.12 35.17 41.48 50.83 421
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