Chapter 6: The normal distribution and standardised scores – R Scripts

Visual assessment of the normality of data using a box and whisker plot
By using the simple.hist.and.boxplot() function, we can create a box and whisker plot alongside a histogram.
install.packages("UsingR")
library(UsingR)
simple.hist.and.boxplot(Ex6_1$Height)

Creating a Q-Q plot with qqnorm() function
The qqnorm() function creates a normal QQ plot for our vector of data which represents the heights of 40 school children aged 11–13 (data set Ex6_1.csv): 
qqnorm(Ex6_1$Height)

Add a solid straight line to the plot using the qqline() function: 
qqline(Ex6_1$Height, ltw=2)

Computing Shapiro-Wilk normality test in R using the function shapiro.test()
shapiro.test(Ex6_1$Height)
	Shapiro-Wilk normality test
data:  Ex6_1$Height
W = 0.9901, p-value = 0.9759

Create a histogram in R for data file Ex4_5.csv
Upload the Ex4_5.csv file and name it ‘PISA2015Science’:
PISA2015Science<-read.csv(file.choose())
Create the vector ‘PISA2015S’ data with the Scores variable:
PISA2015S<-PISA2015Science$Scores
Create the histogram for the data ‘PISA2015s’:
hist(PISA2015S, xlab="Scores")

Creating a density curve in R for data file Ex4_5.csv
PISA2015S<-Ex4_5$Scores

Create the histogram and scale the y-axis by setting the frequency to FALSE:
hist(PISA2015S, xlab="Scores", col="grey", freq = FALSE)

Create the density curve:
lines(density(PISA2015S), lty=2, lwd=2)

Plotting a normal density curve in R 
Plot the normal density curve with the same standard deviation and mean as calculated for the PISA2015Science variable:
curve(dnorm(x, mean=mean(PISA2015S), sd=sd(PISA2015S)), add=TRUE, lty=1, lwd=2)

Generate z-scores for a variable in R
In R, the calculation of all the z-scores can be accomplished by using the function scale(). We will demonstrate how to generate the z-scores for the variable ‘Height’ from Example 6.1.
scale(Ex6_1$Height, center = TRUE, scale = TRUE)
             [,1]
 [1,]  2.31028493
 [2,]  1.80475212
 [3,]  1.80475212
 [4,]  1.19811275
 [5,]  1.09700619
 [6,]  0.99589963
 [7,]  0.99589963
 [8,]  0.69257995
 [9,]  0.79368651
[10,]  0.79368651
[11,]  0.59147338
[12,]  0.49036682
[13,]  0.38926026
[14,]  0.38926026
[15,]  0.28815370
[16,]  0.28815370
[17,]  0.18704714
[18,]  0.18704714
[19,]  0.08594058
[20,] -0.01516598
[21,] -0.01516598
[22,] -0.01516598
[23,] -0.01516598
[24,] -0.11627255
[25,] -0.31848567
[26,] -0.31848567
[27,] -0.41959223
[28,] -0.41959223
[29,] -0.52069879
[30,] -0.52069879
[31,] -0.62180535
[32,] -0.82401848
[33,] -0.82401848
[34,] -0.92512504
[35,] -1.02623160
[36,] -1.32955128
[37,] -1.43065784
[38,] -1.53176441
[39,] -2.03729721
[40,] -2.13840377
attr(,"scaled:center")
[1] 146.15
attr(,"scaled:scale")
[1] 9.890555

Plotting a standard normal distribution in R
Create a numerical vector ‘zheight’ with all the z-scores:
zheight<- scale(Ex6_1$Height, center = TRUE, scale = TRUE)

Plot the density curve:
plot(density(zheight), main="", xlab="", lwd=2)

Add the secondary x-axis (‘raw scores’):
axis(1,-3:3,labels=c(116, 126, 136, 146, 156, 166,176),line=3)

Add text to the first x-axis:
mtext("z scores",1,line=1,at=-3.3)

[bookmark: _GoBack]Add text to the secondary x-axis (blue axis):
mtext("raw scores",1,line=3,at=-3.3)

