Data Analysis: A Simple Guide to Using R Commander
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By Dr.Parinya Siriatakul (Ph.D.)

I: Introduction

Download R Version 4.4.1

R for Windows from https://cran.r-project.org/bin/windows/base/.

R for MacOS from https://cran.r-project.orq/.

R Commander:
The R Series Co ande

Using the is A platform-independent basic-statistics GUI (graphical
R Commander user interface) for R, based on the tcltk package. R
A Point-and-Click commander is free statistical software. R commander was

Interface for R

developed as an easy to use graphical user interface
(GUI) for R (freeware statistical programming language)
and was developed by Prof. John Fox to allow the
teaching of statistics courses and removing the hindrance
of software complexity from the process of learning
statistics. This means it has drop down menus that can
drive the statistical analysis of data. It is considered the
most viable R alternative to commercial statistical
packages like SPSS. The package is highly useful to R
novices, since for each analysis run it displays the
underlying R code.

Home page: https://www.john-fox.ca/RCommander/installation-notes.html

To install R Commander, follow these steps:

1.Install R: If you haven't already, make sure you have R installed on your computer.
You can download it from CRAN.

kg Setup - R for Windows 4.4.2 — ®

Information
Please read the following important infarmation before continuing. R

When you are ready to continue with Setup, didk Mext.

| GNU GEMERAL PUBLIC LICEMSE -~
Version 2, June 1991

Copyright (C) 1989, 1991 Free Software Foundation, Inc.

51Franklin 5t, Fifth Floor, Boston, MA 02110-1301 USA
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

Preamble

The licenses for most software are designed to take away your
freedom to share and change it. By contrast, the G General Public
License is intended to guarantee your freedom to share and change free
software--to make sure the software is free for all its users, This
General Public License applies to most of the Free Software v
i O N AR
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2. Open R or RStudio: Launch the R or RStudio application on your computer.

R RGui
File Edit View Misc Packages Windows Help
R wversion 4.4.1 (2024-06-14 ucrt) -- "Race for Your Life"™

Copyright (C) 2024 The R Foundation for Statistical Computing
Platform: x86_64—w64—mingw32!x64

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()' or 'licence ()" for distribution details.

R is a collaborative project with many contributors.
Type 'contributors()' for more information and
'citation()' on how to cite R or R packages in publications.

Type '"demo()' for some demos, '"help()' for on-line help, or
'help.start () ' for an HIML browser interface to help.
Type "gi)' to guit R.

=1

3. Install the R Commander Package (Rcmdr)

@ RGui
File Edit

View Misc

Packages

Windows Help

Q R Console

R wversion 4.4.1 (2024-06-14 ucrt) -- "Race for Your Life"
Copyright (C) 2024 The R Foundation for Statistical Computing
Placform: %86 64-wéd-mingw32/x64

R is free software and comes with ABSCLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()" or 'licence()" for distribution details.

R is a collaborative project with many contributors.
Type 'contributors()' for more information and
'citation()' on how to cite R or R packages in publications.

Type 'demo()" for some demos, '"help()' for on-line help, or
'help.start () ' for an HTML browser interface to help.
Type 'dg()' to quit R.

> utils:::menulnstallPkgs()
——- Please select a CRAN mirror for use in this session —-——

Packages

RCLabels

RClickhouse

RClimacell

rclipboard

RelusTool

rCMA

remdcheck

Rcmdr

RemdrMisc
RemdrPlugin.aRnova
RemdrPlugin.BiclustGUl
RemdrPlugin BWS1
RemdrPlugin BWSs2
RemdrPlugin BWS3
RemdrPlugin.cpd
RemdrPlugin DCCY
RemdrPlugin.DCE
RemdrPlugin.depthTools
RemdrPlugin.DoE
RemdrPlugin EACSPIR
RemdrPlugin EBM
RemdrPlugin.EcoVirtual
RemdrPlugin.Export
RemdrPlugin.EZR
RemdrPlugin.FactoMineR
RemdrPlugin, GWRM
RemdrPlugin HH
RemdrPlugin KMggplot2
RemdrPlugin,MA
RemdrPlugin MPAStats
RemdrPlugin NMBU
RemdrPlugin.orloca
RemdrPlugin.PcaRobust
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4.Load R Commander (Rcmdr)
@ RGui
File Edit View Misc Packages Windows Help

Select one
Q R Console
C pkgeenfig ~
R version 4.4.1 (2024-06-14 ucrt) -- "Race for Your Life” prettyunits
Copyright (C) 2024 The R Foundation for Statistical Computing progress
Platform: x86 64-wE4-mingw32/x64 proxy
- purrr
df
R is free software and comes with BBS0LUTELY NO WARRLNTY. :Eadprog
You are welcome to redistribute it under certain conditions. quantreg
Type 'license()' or '"licence()' for distribution details. RE
rappdirs
R is a collaborative project with many contributors. h
Type '"contributors()' for more information and RemdrMisc
"citation()"' on how to cite R or R packages in publications. RemdrPlugin.aRnova
RColorBrewer
Type 'demo()' for some demos, 'help()' for on-line help, or Repp .
"help.start()' for an HTML browser interface to help. ReppArmadillo
Type 'g()' to guit R. ReppEigen
readr
> utils:::menulnstallPkgs () rea:;}:ataﬁ
——— Please select a CRAN mirror for use in this session —-- ::En’:
> local ({pkg <- select.list(sort(.packages(all.available = TRUE)),graphics=TRUE) remafch
+ if(nchar (pkg)) library(pkg, character.only=TRUE)}) rgl
tlang
rmarkdown
rpart
~ rstudicapi
rvest
< > .
sandwich
sass
scales
selectr
sem bl

5.Start Using R Commander

R R Commander - ] x
File Edit Data Statistics Graphs Models Distributions Toels Help

@ Data set: | || <No active datasets| | Edit dataset || [} View data set|  Model: | = <No active model>

RScript R Markdown

OQutput
~
v
< >
Messages
[3] NOTE: Hello TuM ~
[4] WARNING: The Windows version of the R Commander works best under
[RGui with the single-document interface (SDI); see ?Commander.
v

i = il — =i et =
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I1: Data Management

1.Importing Data into R Commander
CSV File:

Open R Commander.

In the top menu, go to Data > Import Data > From Text File (base).

In the dialog box that appears, select the CSV file you want to import.

Make sure to choose the correct delimiter (usually a comma for CSV) and specify any
other options (e.g., column names, header row).

5. Click OK, and the data will be imported into R Commander.

el A

Excel File:

1. Go to Data > Import Data > From Excel File.

2. Select the Excel file from your computer.

3. Choose the sheet you want to import.

4. Click OK, and the data will appear in R Commander.

SPSS File:

1. Go to Data > Import Data > From SPSS File.
2. Browse to the SPSS file (.sav) on your computer.
3. Click Open, and the data will be loaded into R Commander.

2. Data Cleaning Techniques in R Commander
Recoding Variables:

1. Go to Data > Manage Variables > Recode Variables.

2. In the dialog box, choose the variable to recode.

3. Set the old values and new values for recoding (e.g., converting a numeric variable to
a categorical one).

4. Click OK, and the recoded variable will be created.

Handling Missing Values:

1. Go to Data > Manage Cases > Delete Cases with Missing Data to remove rows
with missing values.
o You can choose which variables to check for missing values.

OR

2. If you prefer to replace missing values with a specific value (e.g., the mean or
median), go to Data > Manage Variables > Replace Missing Values.

3. Choose the variable and the method to replace the missing data (e.g., replace with
mean, median, or a constant value).

4. Click OK.

Dr.Parinya Siriattakul (Ph.D.) The Association of Legal and Political Studies (ALPS)
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Filtering and Selecting Subsets of Data:

N

To filter rows based on a condition, go to Data > Select Cases.
In the dialog, define your condition (e.g., age > 30 Of income < 50000).
Click OK, and R Commander will only show the cases that meet the condition.

OR
To select specific variables, go to Data > Active Data Set > Subset Active Data

Set.
In the dialog, you can specify which columns or rows you want to keep.

I11: Basic Descriptive Statistics

1. Computing Summary Statistics (Mean, Median, Standard Deviation, etc.)

N =

Open R Commander.
Go to Statistics > Summaries > Numerical Summaries.
Select the variable (s) you want to analyze.
Choose the summary statistics you wish to compute (e.g., mean, median, standard
deviation, minimum, maximum).
Click OK, and R Commander will display the summary statistics in the output
window.
o You can also generate graphical summaries like boxplots and histograms for
a visual overview by going to Graphs > Boxplot or Histogram.

R R Commander - o *
File Edit Data Statistics Graphs Models Distributions Tools Help

R‘ Data set: =
Contingency tables

Mo active model>

»
RScript RMarkda  Means | Frequency distributions...
Proportions » Count missing observations
Variances »|  Table of statistics... .
Dataser <- x ) . , rownames=TRUE, stringsAsFactors=TRUE, tolower=FALSE)
L ibrary (apin  Nenparametric tests Correlation matrix...
library(elo7 Dimensiona lanalysis  *|  Correlation test...

Fit models L4 Test of normality...

Transform toward normality...

Output g Submit

> Dataset <- readSPSS("C:/Users/TuM/Desktop/Data recode.sav", rownames=TRUE, stringsAsFactors=TRUE, tolower=FALSE)
> library(abind, pos=1¢)

> library(el071, pos=17)

Messages

[6] WARNING: Warning in readSPSS("C:/Users/TuM/Desktop/Data recode.sav", rownames = TRUE, : ~
row names ars not unique, ignored
[7] HCTE: The dataset Dataset has 70 rows and 7 columns.

Dr.Parinya Siriattakul (Ph.D.) The Association of Legal and Political Studies (ALPS)
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2. Creating Frequency Tables for Categorical Variables

1.Go to Statistics > Summaries > Frequency Distributions.

2.Choose the categorical variable for which you want to create a frequency table.
3.Click OK, and a frequency table will be displayed in the output window.
4.This table shows the count and percentage of each category within the variable.

R R Commander - [m] X
File Edit Data Statisti

R Dateset

Graphs Models Distribu

= erce: n"
print (zound (100*.Table/sum(.Table), 2))

%4 Submit

3. Creating Cross-Tabulations (Contingency Tables)

1.Go to Statistics > Contingency Tables > Two-Way Table.
2.Select the variables for the rows and columns of the table.
3.Check the options for additional statistics such as row percentages, column
percentages, and chi-square test if needed.
4.Click OK, and R Commander will display the cross-tabulation, showing the distribution
of one variable across the categories of another.

R R Comman der - o X
File Edit Data Statistics | Graphs Models Distributions Tools

RScript R Markdg

print (roun
¥)
locall(f
.Table <-
ca

g Subrmit

row names are not unique, ignore
[11] NOTE: The dataset Da
[12] NOTE: The dataset Dataset
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1V: Basic Statistical Test

1.Conducting Common Statistical Tests in R Commander
a. t-tests

1. Independent Samples T-test:
o Go to Statistics > Means > Independent samples t-test.
o Select the dependent variable (numerical) and the grouping variable
(categorical).
Specify if the variances are assumed to be equal or unequal.
Click OK to run the test.

OQutput 1
Welch Two Sample t-test
lata: MeanAll by gender
= -0.019255, df = 372.61, p-value = 0.984¢
lternative hypothesis: true difference in means between group 99 and group M@a is not equal to O
'S perce e interval:
-0.09027777 0.08852688

ample estimates:
1ean in group 97 mean in group Wi
3.530397 3.531272

2. Paired Samples T-test:
o Go to Statistics > Means > Paired t-test.
o Select the two paired variables.
o Click OK to run the test.

Output 2

Paired t-test

data: Meanbefore and Meanafter
t = =-5.1434, df = 399, p-value = 0.0000004238
alternative hypothesis: true mean difference is not equal to 0O
95 percent confidence interval:
-0.1378931 -0.0616307
sample estimates:
mean difference
-0.0997619

b. ANOVA (Analysis of Variance)

1. Go to Statistics > Means > One-way ANOVA.
2. Select the response variable (numerical) and the factor (categorical).
3. Click OK.
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Output 3

AnovaModel.l3 <- aov(MeanAll ~ g8, data=Dataset)

summary (AnovaModel.1l3)
Df Sum Sg Mean Sq F value Pr(>F)

8 3 2.52 0.8400 4.267 0.00555 *

esiduals 396 77.96 0.1969

Ignif. codes:s 0 ARt 0 001 *&mi. g ) YAV 905 .V 0.1 v W]

with(Dataset, numSummary (MeanAll, groups=qg8, statistics=c("mean", "sd")))
mean sd data:n

-3R%4 3.461186 0.3601361 109

-4A%Y 3.393491 0.4112771 26

Jasn 3.607089 0.4551032 204

NNINSATE 3.459016 0.5428788 6l

b.1 Multiple Comparison Test (Post-Hoc Test)

1. Run ANOVA:
o Go to Statistics > Means > One-way ANOVA.
o Select the response (numerical) variable and the factor (categorical) variable.

o Click OK to execute the ANOVA.

2. Access Multiple Comparisons:
Once the ANOVA is completed and shows a significant result (p < 0.05),

proceed to post-hoc tests.
o Go to Statistics > Means > Multiple comparisons.

3. Choose the Post-Hoc Test:
Select the type of multiple comparison test you wish to perform (e.g., Tukey's

HSD).
o Ensure the response variable and the factor are selected correctly.

4. Set Options:
o You may be prompted to specify confidence levels (commonly 95%).

o Click OK to run the test.

o

o

Output 4

Simultaneous Tests for General Linear Hypotheses

fultiple Comparisons of Means: Tukey Contrasts

fit: aov(formula = MeanAll ~ g8, data = Dataset)

sinear Hypotheses:
Estimate Std. Error t value Pr(>|t])

3-4R%) - 2-3R%Y == 0 -0.067694 0.096843 -0.699 0.8925
Wwsn - 2-3A%1 == 0 0.145903 0.052643 2.772 0.0279 *
NANNSATY - 2-3R%1 == 0 -0.002169 0.070949 -0.031 1.0000
Hwsh - 3-48%1 == 0 0.213598 0.092398 2.312 0.0913 .
NANINSATY - 3-4mfs == 0 0.065525 0.103922 0.631 0.9183
NANINSATY - ATIMSA == 0 -0.148073 0.064751 -2.287 0.0966 .
5ignif. codes: O '***' 0,001 '**' 0.0l '*' 0.05 '.' 0.1 ' ' 1
(Adjusted p values reported -- single-step method)

Dr.Parinya Siriattakul (Ph.D.) The Association of Legal and Political Studies (ALPS)
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Simultaneous Confidence Intervals

fultiple Comparisons of Means:

fit: aov(formula = MeanAll ~ g8, data = Dataset)
uantile = 2.5539
35% family-wise confidence level
sinear Hypotheses:
Estimate 1lwr upr

3-4R%Y - 2-3A%) ==
[3 [
HWsh - 2-3%1 ==

NANINSATY - 2-3R%! == 0 -0.002169 -0.183368 0.179029
HWIN - 3-4R%Y == 0.213598 -0.022380 0.449575
NANIISATY - 3-4R%8 == 0 0.065525 -0.199884 0.330935
NANIISATY - ATISA == 0 -0.148073 -0.313440 0.017295
2-3a%1 3-4A% ATIUTA HINATISATY
’la’l "ab" "b'l "ab"

Tukey Contrasts

-0.067694 -0.315024
0.145903 0.011456 0.2803S51

0.179635

One-way analysis of means

lata: MeanAll and g8

4.4695, num df

3.000, denom df

(not assuming equal variances)

93.935, p-value 0.005588

C. Correlation

el N =

Click OK.

Go to Statistics > Summaries > Correlation matrix.
Select the variables to include in the correlation analysis.
Choose the correlation method (e.g., Pearson or Spearman).

Output 5

Pearson's product-moment correlation

lata: MeanA and Meanall
. = 34.403, df 398,
tlternative hypothesis:
15 percent confidence interval:
0.8381141 0.8878202
jample estimates:

cor
).8650752

p-value < 2.2e-16
true correlation is not equal to O

Dr.Parinya Siriattakul (Ph.D.)
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> cor (Dataset[,c("MeanA", "MeanAll"”, "MeanB", "MeanC", "MeanE") ], use="complete")
MeanA MeanAll MeanB MeanC MeanE

{eani 1.0000000 0.8650752 0.5971402 0.6892052 0.6206054
feanAll 0.8650752 1.0000000 0.7862835 0.8493444 0.8313798
feanB 0.5971402 0.7862835 1.0000000 0.5112419 0.48076€44
feanC 0.6892052 0.8493444 0.5112419 1.0000000 0.6553221
feanE 0.6206054 0.8313798 0.48076€44 0.6553221 1.0000000

| V: Regression Analysis I

Running Simple and Multiple Linear Regression in R Commander

1. Load Your Data:
o Go to Data > Import data to load your dataset into R Commander if you
haven't done so already.
2. Run Simple Linear Regression:
o Navigate to Statistics > Fit models > Linear regression.
o Select your dependent (response) variable and the independent (predictor)
variable.
o Click OK to run the model.
3. Run Multiple Linear Regression:
o Follow the same steps as above but select multiple predictor variables for the
model.
o Ensure that your independent variables are correctly chosen and entered.

OQutput 6

lm(formula = MeanSocialSkills ~ Age + Delayed + GPA + MeanAttachment +
MeanEmpathy + SignLanguage, data = Dataset)

Residuals:
Min 1Q Median 3Q Max
-0.95807 -0.15574 -0.00306 0.15799 0.94231

coefficients:

Estimate Std. Error t wvalue Pr(>|t])
(Intexcept) 2.06782 0.27517 7.515 2.22e-12 **%
ige -0.00579 0.01176 -0.492 0.6230
Jelayed -0.32091 0.05013 -6.402 1.18e-09 *xx
sPA -0.01673 0.04572 -0.366 0.7149
feanAttachment 0.22266 0.04382 5.081 8.96e-07 ***
{eanEmpathy 0.19944 0.04470 4.462 1.39%9e-05 **x
5ignLanguage 0.02450 0.011e68 2.097 0.0373 *

5ignif. codes: 0 *‘®=2%x} 0.001 ==t 0,01 *'*!' Q.05 '.'' Q.1 * * 1

Residual standard errxor: 0.2825 on 189 degrees of freedom
(4 observations deleted due to missingness)

fultiple R-squared: 0.4599, Adjusted R-squared: 0.4428

f-statistic: 26.83 on 6 and 189 DF, p-value: < 2.2e-16

Dr.Parinya Siriattakul (Ph.D.) The Association of Legal and Political Studies (ALPS)
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Diagnostics:

e R-squared:
o This metric shows the proportion of the variance in the dependent variable
explained by the predictors. A higher R-squared indicates a better fit.
Residual Standard Error:
o Reflects the average distance between the actual data points and the fitted line.

p-values for Coefficients:
o Check if coefficients are significantly different from zero (common threshold:
p < 0.05).
Residuals:
o Examine the residuals to check for patterns; ideally, they should be randomly
scattered with no obvious trend.
F-statistic:
o Indicates whether the overall model is significant.

Multiple Regression Assumptions

1.Linearity

Output 7

Added-Variable Plots
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2.Independence of Errors (No Autocorrelation)

urbin-Watson test
iata: MeanSocialSkills ~ Age + Delayed + GPA + MeanAttachment + MeanEmpathy + SignLanguage
N = 2.0845, p-value = 0.7045
ilternative hypothesis: true autocorrelation is greater than 0

3.Homoscedasticity (Constant Variance of Errors)

OQutput 9
Breusch-Pagan test
lata: MeanSocialSkills ~ Age + Delayed + GPA + MeanAttachment + MeanEmpathy + SignLanguage
P = 28.4, df = 1, p-value = 0,00000009864
4.Normality of Errors
Output 10

eanSocialSkills ~ Age + Delayed + GPA + MeanAttachment + MeanEmpathy

Residuals vs Fitted Q-Q Residuals
o | S
— 1570
% o
2 S o
[%]
R =
°
3 S g oA
X ] g
< % N
) n
3
T T T T T T T
26 28 30 32 34 36 38 -3 -2 -1 0 1 2 3
Fitted values Theoretical Quantiles
Scale-Location Residuals vs Leverage
<t -
© )
4 0
3 3 é ~ 480
8 ] o
o o ] bl
g - g o 2
B 4 S S
8 = o
g S 7] R A?B g Y
S Qg © o %é’ o g
) [} %, o8& &
~ o | o 8 8 o <
e T T T T T T T T T T T T
26 28 30 32 34 36 38 0.00 0.02 0.04 0.06 0.08
Fitted values Leverage
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5.No Multicollinearity

13

Output 11
1T (Reg ael.l)
Age Delayed GPA MeanAttachment MeanEmpathy SignLanguage
1.019975 1.124471 1.086001 1.209832 1.232797 1.144125
round (cov2cor (vcov (RegModel.l)), 3) # Correlations of parameter estimates
(Interxcept) Age Delayed GPA MeanAttachm MeanEmpathy SignLanguage
(Intercept) 1.000 -0.529 -0.259 -0.541 -0.342 -0.422 -0.203
ige -0.529 1.000 0 6 -0.065 0.057 061 0.0¢¢e
delayed -0.259 0.056 1.000 0.011 0.133 0.110 0.257
SPA -0.541 -0.065 0.011 1.000 -0.011 0.138 -0.214
{eanAttachment -0.342 0.057 0.133 -0.011 1.000 -0.366 -0.041
{eanEmpathy -0.422 0.061 0.110 0.138 -0.366 1.000 0.0 98
3ignLanquage -0.203 0.066 0.257 -0.214 -0.041 0.098 1.000
6.No Significant Outliers or Influential Points
Output 12
outlierTest (RegModel.l)
No Studentized residuals with Bonferroni p < 0.05
Largest |rstudent|
rstudent unadjusted p-value Bonferroni p
13 -3.554843 0.0004784 0.093767

Standardizing Variables for Beta Coefficients in R Commander:

R Commander itself doesn’t directly output Beta coefficients from a regression, but you can

calculate them by standardizing the variables first or using specific packages.

Method 1: Manually Standardizing Variables:

1. Standardize Your Variables:

o Go to Data > Manage variables in active data set > Standardize variables.
o Select the independent and dependent variables you want to standardize (e.qg.,

creating z x and z_v for predictors and response).
2. Run Regression with Standardized Variables:
o Go to Statistics > Fit models > Linear regression.

o Select the standardized dependent variable (z_v) as the response and
standardized predictors (e.g., z x1, z x2, etc.) as the independent variables.
o Click OK to run the regression. The coefficients obtained will now be Beta

coefficients.
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Output 13

A%l
lm(formula = Z.MeanSocialSkills ~ Z.Age + Z.Delayed + Z.GPA +
Z.MeanAttachment + Z.MeanEmpathy + Z.SignLanguage, data = Dataset)

esiduals:
Min 1Q Median 3Q Max
-2.54763 -0.41414 -0.00814 0.42012 2.50574

coefficients:

Estimate Std. Error t value Px(>|t])
(Intexcept) -0.01436 0.05367 -0.268 0.7893
l.Age -0.02669 0.05421 -0.492 0.6230
!.Delayed -0.3653¢6 0.05707 -6.402 0.00000000118 **=x
1.GPA -0.02051 0.05607 -0.366 0.7149
!.MeanAttachment 0.30044 0.05912 5.081 0.00000089583 *»»
!.MeanEmpathy 0.26669 0.05977 4.462 0.00001392260 **»
!.SignLanguage 0.12054 0.05748 2.097 0.0373 =
jignif. codes: O '=x=xx? (,001 '*=** Q.01 *** 0,05 *." 0.2 ' * 1]

Residual standard error: 0.7513 on 189 degrees of freedom ‘
(4 observations deleted due to missingness)

Multiple R-squared: 0.4599, Adjusted R-squared: 0.4428

F-statistic: 26.83 on 6 and 189 DF, p-value: < 2.2e-16 ‘

Method 2: Using the 1m.beta Package in R:

1. Run the Regression in R:
o Run your regression model in R Commander or through R code, such as
Im model <- Im(Y ~ X1 + X2, data = dataset).
2. Calculate Beta Coefficients:
o Use the 1m.peta package:
= Open the R Script window in R Commander and type:

library (lm.beta)

model <- Im(Y ~ X1 + X2, data = dataset)
beta model <- lm.beta (model)
summary (beta model)

= Execute the code to display the Beta coefficients in the Console.
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Output 14

Call:
Im(formula = MeanSocialSkills ~ Age + Delayed + GPA + MeanAttachment +
MeanEmpathy + SignLanguage, data = Dataset)

Residuals:
Min 1Q Median 3Q Max
-0.95807 -0.15574 -0.00306 0.15799 0.94231

Coefficients:

Estimate Standardized Std. Error t value Pr(>|t])
(Intercept) 2.06782 NA 0.27517 7.515 2.22e-12
Age -0.00579 -0.02658 0.0117¢ -0.492 0.6230
Delayed -0.32091 -0.36291 0.05013 -6.402 1.18e-09
GPA -0.01673 -0.02038 0.04572 -0.366 0.7149
MeanAttachment 0.22266 0.29878 0.04382 5.081 8.96e-07 *
MeanEmpathy 0.19944 0.26483 0.04470 4.462 1.39e-05 *
SignLanguage 0.02450 0.11991 0.01168 2.097 0.0373
Signif. codes: O ° t 6.001 ? POL0 YRS UGS A0 923 Y & A

Residual standard error: 0.2825 on 189 degre

(4 observations deleted due to missingness
Multiple R-squared: 0.4599, Adjusted R-squared: 0.4428
F-statistic: 26.83 on 6 and 189 DF, p-value: < 2.2e-16

Resources
Books:

« "R for Data Science' by Hadley Wickham and Garrett Grolemund — While this
book focuses on R in general, it can provide a great foundation before diving into GUI
tools like R Commander.

e "An Introduction to R" by W. N. Venables and D. M. Smith — This foundational
text includes basics that complement the use of R Commander for statistical analysis.

e "Using R for Introductory Statistics' by John Verzani — This book has sections
related to using R Commander, particularly for basic statistical analysis.

Official Resources:

e« R Commander CRAN Page — Rcmdr package on CRAN. This page includes
installation details, dependencies, and links to further documentation.

e John Fox's R Commander Manual — The creator of R Commander, John Fox, has
documentation that can be helpful for learning how to use it effectively. Check out his
website or related manuals.

Online Tutorial:

e Quick-R by DataCamp — This site often provides guides for using R and can include
tips on working with R Commander for beginners
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