v 3 k(]
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3.1 Obtaining Numerical Summaries P44

(DData:  LarsonHall.Forgotten.sav

Name: forget

R Cmd: STATISTICS > SUMMARIES > NUMERICAL SUMMARIES

R Code: numSummary(forget[,"rlwtest"], groups= Status, statistics=c("mean", "sd",
"quantiles"))
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sum(!is.na(rlwtest)) #overall N for the variable

mean =sd 0% 25% 50% 75% 100% n
Non 67.73333 13.76054 47 56.5 67 79.00 91 15
Late 69.20000 15.37716 36 s60.5 66 S0.50 90 15
Early S50.85714 14.27670 47 71.5 88 90.75 95 14

@To get other types of statistical summaries using R Commander, choose STATISTICS >
SUMMARIES > TABLE OF STATISTICS or using the tapply():

attach(forget)
tapply(rlwtest, list(Status=forget$Status), mean, na.rm=T)

Hon Late Early
67.73333 69.20000 50.85714



(3To summarize the entire number of observations in a variable and remove any NAs for

that variable:
sum(!is.na(rlwtest)) #overall N for the variable

[1]44

sum(!is.na(usyears))
[1]29

@To get a count of the number of participants in each group for a certain variable exclude
NAs,
table(status[!is.na(rlwtest)]) #N count for each group

Non Late Early
15 15 143

table(writing$L 1,writing$condition[!is.na(writing$score)])
Data: writing.csv
Name : writing

correctihl] correctTarget noCorrect

Arahic 59 Th 85
Japaneze a0 40 50
Bus=sian 30 40 45
Spanish a0 40 50

(B®A quick step to get the mean, median, minimum, maximum, and Q1 and Q3 for all

numeric variables in the set
R Cmd: STATISTICS > SUMMARIES > ACTIVE DATA SET.

R Code: summary(writing)

Score L1 condition
Min. : 35.0 Arabic t220 correctiall 1149
1zt Qu.: 63.0 Japanese: 120 correctTarget: 196
Median :103.0 Fus=sian :115 noCorrect 1233
Mean t1z21.8 SJpanish 120
Jrd Qu.:163.5
Max. t373.0

(6 Another method of obtaining the number of observations, minimum and maximum scores,
mean, median, variance, standard deviation, and skewness and kurtosis numbers is the
basicStats() function from the fBasics library.

install.packages("fBasics")

library(fBasics)

forgetSriwtest[1:15]

basicStats(forget$rlwtest[1:15])
Nobs 15.000000



NAs
Minimum
Maximum
1. Quartile
3. Quartile
Mean
Median
Sum

SE Mean
LCL Mean
UCL Mean
Variance
Stdev
Skewness
Kurtosis

0.000000
47.000000
91.000000
56.500000
79.000000
67.733333
67.000000
1016.000000
3.552955
60.113002
75.353665
189.352381
13.760537
0.062303
-1.373949



3.1.1 Skewness, Kurtosis, and Normality Tests with R P47

non=forget$riwtest[1:15]

#chooses rows 1-15 of the variable to subset and names them —nonl
skewness(non, na.rm=T)

kurtosis(non, na.rm=T)

> skewness(non, na.rm=T)

[1]0.06230273

attr(,"method")

[1] "moment"

The skewness help file states that the default method of computing skewness is the
—momentl method.

> kurtosis(non, na.rm=T)

[1]-1.373949

attr(,"method")

[1] "excess"

choosing rows 1-15 could also use the subset() command through either DATA > ACTIVE

DATA SET > SUBSET ACTIVE DATA SET or non <- subset(forget, subset=1:15)

> non <- subset(forget, subset=1:15)
> non

[1167 515047 82808656637091 78675771



the Shapiro—Wilk and Kolmogorov—Smirnoft tests.
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> shapiro.test(non) # Shapiro-Wilk normality test
data: non
W =0.96125, p-value = 0.7142

> ks.test(non,"pnorm") #One-sample Kolmogorov-Smirnov test
data: non

D=1, p-value = 1.872e-13

alternative hypothesis: two-sided

The nortest library provides five more tests of normality. Ricci (2005) states that the
Lilliefors test is especially useful with small group sizes, and is an adjustment of the
Kolmogorov—Smirnoff test.

install.packages("nortest")

library(nortest)

lillie.test(non)

data: non
D = 0,1156, p-wvalue = 0.3512

[71] =5 —:
A% "illietest" & A2 A2 ENTEFEREATL .




3.2 Application Activities with Numerical Summaries P49

1. Import the SPSS file DeKeyser2000.sav and name it dekeyser. Summarize scores for the
GJT grouped by the Status variable. Make sure you have data for the number of participants,
the mean, and the standard deviation. By just eyeballing the statistics, does it look as though
the groups have similar mean scores (maximum possible score was 200)? What about the
standard deviation?

2. Import the SPSS file Obarow.sav and call it obarow (it has 81 rows and 35 columns).
Summarize scores for the gain score in the immediate post-test (gnscl.1) grouped according
to the four experimental groups (trtmntl). Each group was tested on 20 vocabulary words,
but most knew at least 15 of the words in the pre-test. Obtain summaries for number of
participants, mean scores, and standard deviations. Do the groups appear to have similar
mean scores and standard deviations?



3.3 Generating Histograms, Stem and L eaf Plots, and O-O Plots

P49

3.3.1 Creating Histograms with R

R command: GRAPHS > HISTOGRAM.
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par(mfrow=c(1,3)) #sets the graphics display to 1 row, 3 columns
Hist(forget$rlwtest[1:15], col="gray", border="darkgray", xlab="",
main="Non-immersionists")

Hist(forget$riwtest[16:30], col="gray", border="darkgray", xlab="", ylab="", main="Late
immersionists")

Hist(forgetSrlwtest[31:44], col="gray", border="darkgray", xlab="", ylab="", main="Early
immersionists")
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To overlay the histogram with a density plot of the normal distribution (Figure 3.3) I used the
following code:

norm.x=rnorm(50,0,1)

x=seq(-3.5, 3.5, .1)

dn=dnorm(x)

hist(norm.x, xlab="", main="50 samples", col="lightgray", border="darkgray", prob=T)
lines(x, dn, col="red", Iwd=2)
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3.3.2 Creating Stem and Leaf Plots with R P52
HMERNHEFVL D L)E ., BERIBE AT S LEWVAD,

GRAPHS > STEM AND LEAF DISPLAY. or stem.leaf() creates the plot.

> with(forget, stem.leaf(rlwtest, na.rm=TRUE))

1 | 2: represents 12

leaf unit: 1
n: 44
1 3. |6
4% |
3 4. |77
6 5* | 012

10 5. 6778

14 6%  |3344
19 6. | 56778
(4) 7% 10013
21 7. | 56788

16 8% 024
13 8. | 679999
7 9* 100113
2 9. |55
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3.3.3. Creating Q-0 Plots with

R P52
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GRAPHS > QUANTILE-COMPARISON PLOT
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qq.plot(non, dist="norm", labels=F)
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To produce a set of Q-Q plots for a variable split into groups without manually subsetting the
data yourself, you can use the Lattice graphics library.

library(lattice)

qgmath(~rlwtest|Status, aspect="xy", data=forget,layout=c(3,1), xlab="Q-Qplot",
prepanel=prepanel.qqmathline,

panel=function(Xx, ...){

panel.qgmathline(x,...)

panel.qgmath(x,...)

})
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3.4 Application Activities for Exploring Assumptions

P55 24
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3.5 Imputing Missing Data P56

Data: LafranceGottardo.sav

Name: lafrance

R Code:

library(mice)

imp<-mice(lafrance)

complete(imp) #shows the completed data matrix
implafrance<-complete(imp) #name the new file to work with

library(dprep)
2 https://cran.r-project.org/web/packages/dprep/index.html

Package ‘dprep’ was removed from the CRAN repository.

Formerly available versions can be obtained from the archive.

imagmiss(lafrance, name="Lafrance")
imagmiss(implafrance, name="Lafrance imputed")

Distribtion of missing values by variable for - Lafrance Distribution of missing walues by variable for -

instances
instances

Innpiated Lafrance
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features features
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3.6 Transformations P57

Data: DeKeyser2000.sav
Naming: dekeyser
R command: DATA > MANAGE ACTIVE VARIABLES IN DATA SET > COMPUTE
NEW VARIABLE.
R code: dekeyser$sqrtGJTScore <- with(dekeyser, sqrt(200-GJTScore))

The commands for transformations are not listed in the dialogue box itself. You will also
have to add your own parentheses to the variable to show that the function,
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> install. packages("dprep”)
¥ install. packages (“dprep”)
> libraryidprep)
> install.packages("dprep”)
> library(dprep)
> dekevser (- read. spss("C:/Users/davaldai/Desktop/DeKeyzer2000. zav", use.value. 1abels=FALSE, max. walue.lsbelz=Inf, to.data frame=TRUE) |_
> editDataset (dekeyser) J
4 | v
Avt—
tas "1ib’ 1s unspecified) -
[GB] T3 “dorep’ LAY ERO /'7"/#&'931& = |Z
[60] A%: PRty b dekeyser i 5T fT+3 BN ET. ~ =

(@ sLEEDsE =]

RECES (9290 v oL TEHERDTFRA MRy DR ICAN)

FUWVEEEE STEA

sqrtGITScore zqrt (Z00-GITScore)

S LVVERY sqriGITScore s RHEIR sqrt(200-GITScore)

17



with(dekeyser, Hist(GJTScore, scale="frequency", breaks="Sturges", col="darkgray"))
with(dekeyser, Hist(sqrtGJTScore, scale="frequency", breaks="Sturges", col="darkgray"))
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