
independent sample t test in r

independent sample t test in r is a fundamental statistical method used to
compare the means of two independent groups to determine if there is a
statistically significant difference between them. This test is widely
applied in various fields such as psychology, medicine, social sciences, and
business analytics to evaluate hypotheses involving two separate populations.
Understanding how to perform and interpret the independent sample t test in
R, a powerful statistical programming environment, is essential for data
analysts and researchers. This article provides a comprehensive guide on
conducting the independent sample t test in R, covering assumptions,
execution, interpretation, and troubleshooting common issues. It also
explores practical examples and tips to enhance accuracy and efficiency when
working with R’s built-in functions and packages. Readers will gain a solid
foundation to confidently apply the independent sample t test in R for their
data analysis needs.
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Understanding the Independent Sample T Test
The independent sample t test is a parametric statistical test used to
compare the means of two independent groups to assess whether their
population means differ significantly. Unlike paired or dependent t tests,
the independent sample t test is appropriate when the observations in each
group are unrelated. It is commonly employed in experimental and
observational studies where the objective is to compare two separate groups
on a continuous outcome variable.

Purpose and Applications
The primary purpose of the independent sample t test is to test the null
hypothesis that the means of two populations are equal against the
alternative hypothesis that they differ. This test applies in various



scenarios, such as comparing treatment effects between control and
experimental groups, evaluating gender differences in test scores, or
analyzing customer satisfaction ratings between two stores.

Types of Independent Sample T Tests
There are two main variants of the independent sample t test based on the
assumption about population variances:

Equal variance (pooled) t test: Assumes that both groups have the same
population variance.

Unequal variance (Welch) t test: Does not assume equal variances,
providing a more robust test when variances differ.

R’s t.test() function can automatically perform either version depending on
the data and parameters specified.

Assumptions of the Independent Sample T Test
Before conducting an independent sample t test in R, it is critical to verify
that the data meet certain assumptions to ensure the validity of the results.
Violations of these assumptions can lead to inaccurate conclusions.

Independence of Observations
The observations in each group should be independent, meaning the value of
one observation does not influence or depend on another. This assumption is
fundamental to the test’s logic and is usually guaranteed by study design.

Normality
The dependent variable should be approximately normally distributed within
each group. This assumption can be assessed using graphical methods such as
Q-Q plots or statistical tests like the Shapiro-Wilk test in R.

Homogeneity of Variances
The variances of the two groups should be equal for the pooled t test. This
assumption can be tested using Levene’s test or the F-test. If this
assumption is violated, the Welch t test is recommended as it adjusts for
unequal variances.



Scale of Measurement
The dependent variable must be measured on an interval or ratio scale,
ensuring meaningful computation of means and differences.

Performing an Independent Sample T Test in R
R provides a straightforward way to perform the independent sample t test
using the built-in t.test() function. This function offers flexibility for
specifying data inputs, hypotheses, and variance assumptions.

Basic Syntax of t.test()
The syntax for conducting an independent sample t test in R is as follows:

t.test(x, y, alternative, var.equal)1.

x and y are numeric vectors representing the two independent samples.2.

alternative specifies the alternative hypothesis: "two.sided" (default),3.
"less", or "greater".

var.equal is a logical value indicating whether to assume equal4.
variances (TRUE) or not (FALSE).

For example, t.test(group1, group2, var.equal = TRUE) performs a pooled t
test assuming equal variances.

Using a Formula Interface
When data is in a data frame, the formula interface of t.test() can be used:

t.test(dependent_variable ~ group_variable, data = your_data)

This syntax simplifies specifying the dependent variable and grouping factor,
allowing R to handle the splitting internally.

Specifying One-Sided or Two-Sided Tests
By default, t.test() performs a two-sided test. To test directional
hypotheses, the alternative argument can be set:

alternative = "less": Tests if the mean of the first group is less than
the second.



alternative = "greater": Tests if the mean of the first group is greater
than the second.

Interpreting Results from the Independent
Sample T Test in R
Once the independent sample t test is performed in R, the output provides
several key components that must be understood to draw appropriate
conclusions.

Key Output Elements

t statistic: The calculated t value for the test.

degrees of freedom (df): Reflects the sample size and variance
assumptions.

p-value: Indicates the probability of observing the data if the null
hypothesis is true.

Confidence interval (CI): The range within which the true difference in
means is likely to fall, with a specified confidence level (usually
95%).

Mean of x and y: Sample means for each group.

Decision Making
The p-value is compared against the chosen significance level (commonly
0.05). If the p-value is less than 0.05, the null hypothesis of equal means
is rejected, indicating a significant difference between groups. Otherwise,
there is insufficient evidence to claim a difference.

Confidence Interval Interpretation
If the confidence interval for the difference in means does not include zero,
it supports the conclusion that a significant difference exists. Conversely,
a confidence interval spanning zero suggests no significant difference.



Practical Examples of Independent Sample T Test
in R
Practical examples demonstrate how to apply the independent sample t test in
R using real or simulated data, enhancing understanding.

Example 1: Comparing Two Groups with Equal Variances
Consider two numeric vectors representing test scores for two groups:

group1 <- c(85, 90, 88, 92, 87)
group2 <- c(78, 82, 79, 81, 80)
t.test(group1, group2, var.equal = TRUE)

This code performs a pooled independent sample t test assuming equal
variances, returning the test statistic, p-value, and confidence interval.

Example 2: Using Data Frame and Formula Syntax
Suppose a data frame contains a numeric outcome and a grouping factor:

data <- data.frame(
score = c(85, 90, 88, 92, 87, 78, 82, 79, 81, 80),
group = factor(rep(c("A", "B"), each = 5))
)
t.test(score ~ group, data = data)

This syntax instructs R to perform the independent sample t test comparing
scores between groups A and B, automatically handling variance assumptions.

Example 3: One-Sided Test
To test whether group A has a higher mean than group B:

t.test(score ~ group, data = data, alternative = "greater")

This performs a one-sided test evaluating if the mean score of group A
exceeds that of group B.

Common Issues and Troubleshooting
When conducting an independent sample t test in R, certain challenges may
arise. Awareness of these issues facilitates effective troubleshooting.



Non-Normal Data
If data strongly deviate from normality, the t test assumptions are violated.
Consider using nonparametric alternatives such as the Wilcoxon rank-sum test
(wilcox.test() in R) for more reliable results.

Unequal Sample Sizes and Variances
When sample sizes differ substantially or variances are unequal, specifying
var.equal = FALSE in t.test() invokes the Welch t test, which adjusts degrees
of freedom and maintains test validity.

Missing Data
Missing values in vectors or data frames can cause errors. Use functions like
na.omit() to remove incomplete cases before testing.

Interpreting Warning Messages
Warnings such as “data are essentially constant” or “not enough observations”
indicate issues with data variability or sample size. Address these by
verifying data quality and ensuring sufficient sample size.

Frequently Asked Questions

What is an independent sample t-test in R?
An independent sample t-test in R is a statistical method used to compare the
means of two independent groups to determine if there is a statistically
significant difference between them. It assumes that the data is normally
distributed and that the variances of the two groups are equal or unequal
depending on the test version used.

How do you perform an independent sample t-test in
R?
You can perform an independent sample t-test in R using the t.test()
function. For example: t.test(group1, group2, var.equal = TRUE) where group1
and group2 are numeric vectors representing the two independent samples.

What does the argument var.equal in t.test() mean?
The var.equal argument in the t.test() function specifies whether to assume
equal variances between the two groups. If var.equal = TRUE, the function



performs a Student's t-test assuming equal variances. If FALSE (default), it
performs Welch's t-test which does not assume equal variances.

How can I check the assumptions before performing an
independent sample t-test in R?
You can check normality for each group using Shapiro-Wilk test with
shapiro.test(), and check equality of variances using Bartlett's test
(bartlett.test()) or Levene's test (car package). These tests help ensure the
assumptions of the t-test are met.

Can I perform an independent sample t-test on data
in a data frame in R?
Yes, you can perform an independent sample t-test on data stored in a data
frame by specifying a formula interface in t.test(). For example:
t.test(score ~ group, data = df), where score is the numeric outcome and
group is the grouping factor.

How do I interpret the output of an independent
sample t-test in R?
The output includes the t-statistic, degrees of freedom, p-value, confidence
interval of the difference, and the mean of each group. A small p-value
(typically < 0.05) indicates a significant difference between group means.

What should I do if the variances are unequal
between groups in an independent sample t-test in R?
If variances are unequal, you should set var.equal = FALSE in the t.test()
function to perform Welch's t-test, which adjusts for unequal variances and
is more reliable in such cases.

How can I visualize the results of an independent
sample t-test in R?
You can visualize the group distributions using boxplots or violin plots with
ggplot2, and add means and confidence intervals. For example, use ggplot(df,
aes(x=group, y=score)) + geom_boxplot() + stat_summary(fun=mean,
geom="point", shape=20, size=3, color="red").

Is it possible to perform a one-sided independent
sample t-test in R?
Yes, you can perform a one-sided t-test by setting the alternative argument
in t.test(). For example, t.test(group1, group2, alternative = "greater")
tests if the mean of group1 is greater than group2.



Additional Resources
1. Applied Statistics with R: Independent Sample T-Tests and Beyond
This book provides a practical introduction to statistical analysis using R,
with a strong focus on independent sample t-tests. It walks readers through
the theoretical background and implementation of t-tests in R, including
assumptions, interpretation, and reporting results. The text is enriched with
real datasets and code examples to facilitate hands-on learning.

2. Statistical Inference in R: Mastering the Independent Sample T-Test
A comprehensive guide to understanding and applying statistical inference
techniques, this book dives deep into the independent sample t-test using R.
It covers hypothesis testing, effect size calculation, and diagnostic checks,
ensuring readers can confidently perform and interpret t-tests. The book also
discusses common pitfalls and how to avoid them.

3. R for Data Analysis: A Beginner’s Guide to the Independent Sample T-Test
Designed for beginners, this book introduces key concepts of the independent
sample t-test with step-by-step R tutorials. It explains data preparation,
assumption checking, and visualization to enhance understanding. The
approachable style makes it ideal for students and researchers new to
statistics and R programming.

4. Practical Statistics with R: Independent Sample T-Tests and Experimental
Design
Focusing on experimental design and statistical testing, this book emphasizes
the role of independent sample t-tests in analyzing experimental data. It
guides readers through designing experiments, conducting t-tests in R, and
interpreting output with clarity. The book also includes sections on
reporting results in academic writing.

5. Data Science Essentials: Independent Sample T-Test Techniques Using R
This book bridges data science and traditional statistics by showcasing the
application of independent sample t-tests in data science projects using R.
It explains how to integrate t-tests within broader data analysis workflows
and features case studies from various domains. Readers learn to use R
packages efficiently to perform robust statistical tests.

6. Biostatistics with R: Independent Sample T-Test Applications in Health
Research
Targeted at health researchers, this book elucidates the use of independent
sample t-tests for comparing groups in clinical and biomedical studies. It
provides practical R code snippets, interpretation tips, and guidance on
meeting test assumptions specific to health data. The book also discusses
ethical considerations in statistical reporting.

7. Experimental Data Analysis in R: Independent Sample T-Test and Beyond
This text covers a wide range of techniques for analyzing experimental data,
with a dedicated section on independent sample t-tests in R. It addresses
data cleaning, assumption verification, and alternative tests when
assumptions are violated. The content is suitable for researchers aiming to



enhance their analytical skills using R.

8. Introduction to Inferential Statistics Using R: Independent Sample T-Test
Focus
Providing a solid foundation in inferential statistics, this book places
special emphasis on the independent sample t-test. It explains the
mathematical underpinnings, practical implementation in R, and interpretation
of results. The book includes exercises to reinforce understanding and
promote active learning.

9. R Programming for Statistical Hypothesis Testing: Independent Sample T-
Test Explained
This resource focuses on hypothesis testing frameworks with a thorough
explanation of independent sample t-tests using R. It covers test
assumptions, effect size, power analysis, and visualization techniques. The
book is ideal for statisticians and data analysts seeking to deepen their
knowledge of hypothesis testing in R.
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  independent sample t test in r: Using R in HR Analytics Dr Martin R. Edwards, Kirsten
Edwards, Daisung Jang, 2024-10-03 Confidently analyse your organization's HR data using R and R
Studio to gain insights that improve people strategy and business decision-making. Effective use of
HR data has the power to transform a business. However, this is only possible if HR practitioners
have the knowledge, skills and confidence to analyse the data and to draw evidence-based insights
from it. This book is the practical guide that HR professionals need. Through worked examples, this
book shows readers how to carry out and interpret analyses of HR data in areas such as recruitment,
performance, employee engagement and diversity. People professionals are then shown how to use
the results to develop robust people strategies and to support more effective evidence-based
decision-making. Using R in HR Analytics provides a thorough grounding in the differences between
descriptive reporting and predictive analytics as well as the methods and measures used to identify
the validity of results. There is also expert guidance on the role of artificial intelligence, machine
learning and large language modelling on HR analytics. Written for HR professionals at any level,
there is essential coverage of data privacy and the ethical considerations of using people data.
Online resources include sample datasets to allow readers to practice analysing HR data.
  independent sample t test in r: R Programming Kingsley Okoye, Samira Hosseini,
2024-07-07 This book is written for statisticians, data analysts, programmers, researchers,
professionals, and general consumers on how to perform different types of statistical data analysis
for research purposes using R object-oriented programming language and RStudio integrated
development environment (IDE). R is an open-source software with a development environment
(RStudio) for computing statistics and graphical displays through data manipulation, modeling, and
calculation. R packages and supported libraries provide a wide range of functions for programming
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and analyzing of data. Unlike many of the existing statistical software, R has the added benefit of
allowing the users to write more efficient codes by using command-line scripting and vectors. It has
several built-in functions and libraries that are extensible and allows the users to define their own
(customized) functions on how they expect the program to behave while handling the data, which
can also be stored in the simple object system. Therefore, this book serves as both textbook and
manual for R statistics particularly in academic research, data analytics, and computer programming
targeted to help inform and guide the work of the users. It provides information about different
types of statistical data analysis and methods, and the best scenarios for use of each case in R. It
gives a hands-on step-by-step practical guide on how to identify and conduct the different
parametric and nonparametric procedures. This includes a description of the different conditions or
assumptions that are necessary for performing the various statistical methods or tests, and how to
understand the results of the methods. The book also covers the different data formats and sources,
and how to test for the reliability and validity of the available datasets. Different research
experiments, case scenarios, and examples are explained in this book. The book provides a
comprehensive description and step-by-step practical hands-on guide to carrying out the different
types of statistical analysis in R particularly for research purposes with examples. Ranging from how
to import and store datasets in R as objects, how to code and call the methods or functions for
manipulating the datasets or objects, factorization, and vectorization, to better reasoning,
interpretation, and storage of the results for future use, and graphical visualizations and
representations thus congruence of Statistics and Computer programming in Research.
  independent sample t test in r: Beginner's Guide to R Programming Agasti Khatri, 2025-02-20
Discover the world of data analysis with Beginner's Guide to R Programming. This comprehensive
resource is crafted to help individuals learn the R programming language and explore its diverse
applications. Whether you're a complete beginner or an experienced analyst, our book offers a
structured learning path that starts with the basics and progresses to advanced topics like statistical
analysis, data visualization, and machine learning. Each chapter includes practical examples,
exercises, and real-world case studies, encouraging hands-on experimentation with R code. You'll
delve into data types, functions, data manipulation, statistical analysis, data visualization, and more,
building a solid foundation in R programming and data analysis. Complex concepts are explained in
clear, easy-to-understand language, with visual aids, code snippets, and step-by-step tutorials to help
you grasp key ideas effectively. The book emphasizes practical applications of R in real-world
scenarios, showcasing how you can use R to solve problems, analyze data, make informed decisions,
and communicate insights. With access to supplementary resources, including downloadable
datasets, code samples, and additional exercises, you'll further enhance your learning experience
and practice your skills.
  independent sample t test in r: An Introductory Guide to R Eric L. Einspruch, 2022-07-01 A
friendly, straightforward guide that does not assume knowledge of programming, this book helps
new R users hit the ground running. Eric L. Einspruch provides an overview of the software and
shows how to download and install R, RStudio, and R packages. Featuring example code,
screenshots, tips, learning exercises, and worked-through examples of statistical techniques, the
book demonstrates the capabilities and nuances of these powerful free statistical analysis and data
visualization tools. Fundamental aspects of data wrangling, analysis, visualization, and reporting are
introduced, using both Base R and Tidyverse approaches. Einspruch emphasizes processes that
support research reproducibility, such as use of comments to document R code and use of R
Markdown capabilities. The book also helps readers navigate the vast array of R resources available
to further develop their skills.
  independent sample t test in r: Learning Statistics Using R Randall E. Schumacker,
2014-02-03 Providing easy-to-use R script programs that teach descriptive statistics, graphing, and
other statistical methods, Learning Statistics Using R shows readers how to run and utilize R, a free
integrated statistical suite that has an extensive library of functions. Randall E. Schumacker’s
comprehensive book describes in detail the processing of variables in statistical procedures.



Covering a wide range of topics, from probability and sampling distribution to statistical theorems
and chi-square, this introductory book helps readers learn not only how to use formulae to calculate
statistics, but also how specific statistics fit into the overall research process. Learning Statistics
Using R covers data input from vectors, arrays, matrices and data frames, as well as the input of
data sets from SPSS, SAS, STATA and other software packages. Schumacker’s text provides the
freedom to effectively calculate, manipulate, and graphically display data, using R, on different
computer operating systems without the expense of commercial software. Learning Statistics Using
R places statistics within the framework of conducting research, where statistical research
hypotheses can be directly addressed. Each chapter includes discussion and explanations, tables and
graphs, and R functions and outputs to enrich readers′ understanding of statistics through statistical
computing and modeling.
  independent sample t test in r: Power and Sample Size in R Catherine M. Crespi,
2025-02-06 Power and Sample Size in R guides the reader through power and sample size
calculations for a wide variety of study outcomes and designs and illustrates their implementation in
R software. It is designed to be used as a learning tool for students as well as a resource for
experienced statisticians and investigators. The book begins by explaining the process of power
calculation step by step at an introductory level and then builds to increasingly complex and varied
topics. For each type of study design, the information needed to perform a calculation and the
factors that affect power are explained. Concepts are explained with statistical rigor but made
accessible through intuition and examples. Practical advice for performing sample size and power
calculations for real studies is given throughout. The book demonstrates calculations in R. It is
integrated with the companion R package powertools and also draws on and summarizes the
capabilities of other R packages. Only a basic proficiency in R is assumed. Topics include comparison
of group means and proportions; ANOVA, including multiple comparisons; power for confidence
intervals; multistage designs; linear, logistic and Poisson regression; crossover studies; multicenter,
cluster randomized and stepped wedge designs; and time to event outcomes. Chapters are also
devoted to designing noninferiority, superiority by a margin and equivalence studies and handling
multiple primary endpoints. By emphasizing statistical thinking about the factors that influence
power for different study designs and outcomes as well as providing R code, this book equips the
reader with the knowledge and tools to perform their own calculations with confidence. Key
Features: Explains power and sample size calculation for a wide variety of study designs and
outcomes Suitable for both students and experienced researchers Highlights key factors influencing
power and provides practical tips for designing real studies Includes extensive examples with R code
  independent sample t test in r: Learning Statistics with R Daniel Navarro, 2013-01-13
Learning Statistics with R covers the contents of an introductory statistics class, as typically taught
to undergraduate psychology students, focusing on the use of the R statistical software and adopting
a light, conversational style throughout. The book discusses how to get started in R, and gives an
introduction to data manipulation and writing scripts. From a statistical perspective, the book
discusses descriptive statistics and graphing first, followed by chapters on probability theory,
sampling and estimation, and null hypothesis testing. After introducing the theory, the book covers
the analysis of contingency tables, t-tests, ANOVAs and regression. Bayesian statistics are covered
at the end of the book. For more information (and the opportunity to check the book out before you
buy!) visit http://ua.edu.au/ccs/teaching/lsr or http://learningstatisticswithr.com
  independent sample t test in r: Spatial Analysis with R Tonny J. Oyana, 2020-08-31 In the
five years since the publication of the first edition of Spatial Analysis: Statistics, Visualization, and
Computational Methods, many new developments have taken shape regarding the implementation of
new tools and methods for spatial analysis with R. The use and growth of artificial intelligence,
machine learning and deep learning algorithms with a spatial perspective, and the interdisciplinary
use of spatial analysis are all covered in this second edition along with traditional statistical methods
and algorithms to provide a concept-based problem-solving learning approach to mastering practical
spatial analysis. Spatial Analysis with R: Statistics, Visualization, and Computational Methods,



Second Edition provides a balance between concepts and practicums of spatial statistics with a
comprehensive coverage of the most important approaches to understand spatial data, analyze
spatial relationships and patterns, and predict spatial processes. New in the Second Edition:
Includes new practical exercises and worked-out examples using R Presents a wide range of
hands-on spatial analysis worktables and lab exercises All chapters are revised and include new
illustrations of different concepts using data from environmental and social sciences Expanded
material on spatiotemporal methods, visual analytics methods, data science, and computational
methods Explains big data, data management, and data mining This second edition of an established
textbook, with new datasets, insights, excellent illustrations, and numerous examples with R, is
perfect for senior undergraduate and first-year graduate students in geography and the geosciences.
  independent sample t test in r: R Recipes Larry Pace, 2014-12-24 R Recipes is your handy
problem-solution reference for learning and using the popular R programming language for statistics
and other numerical analysis. Packed with hundreds of code and visual recipes, this book helps you
to quickly learn the fundamentals and explore the frontiers of programming, analyzing and using R.
R Recipes provides textual and visual recipes for easy and productive templates for use and re-use in
your day-to-day R programming and data analysis practice. Whether you're in finance, cloud
computing, big or small data analytics, or other applied computational and data science - R Recipes
should be a staple for your code reference library.
  independent sample t test in r: A Guide to Doing Statistics in Second Language Research
Using SPSS and R Jenifer Larson-Hall, 2015-07-24 A Guide to Doing Statistics in Second Language
Research Using SPSS and R, Second Edition is the only text available that demonstrates how to use
SPSS and R as specifically related to applied linguistics and SLA research. This new edition is
up-to-date with the most recent version of the SPSS software and now also includes coverage of R, a
software program increasingly used by researchers in this field. Supported by a number of
pedagogical features, including tip boxes and practice activities, and a wealth of screenshots, this
book takes readers through each step of performing and understanding statistical research, covering
the most commonly used tests in second language research, including t-tests, correlation, and
ANOVA. A robust accompanying website covers additional tests of interest to students and
researchers, taking them step-by-step through carrying out these tests themselves. In this
comprehensive and hands-on volume, Jenifer Larson-Hall equips readers with a thorough
understanding and the practical skills necessary to conducting and interpreting statisical research
effectively using SPSS and R, ideal for graduate students and researchers in SLA, social sciences,
and applied lingustics. For more information and materials, please visit
www.routledge.com/cw/larson-hall.
  independent sample t test in r: A Guide to R for Social and Behavioral Science Statistics
Brian Joseph Gillespie, Kathleen Charli Hibbert, William E. Wagner, III, 2020-02-07 A Guide to R for
Social and Behavioral Science Statistics is a short, accessible book for learning R. This handy guide
contains basic information on statistics for undergraduates and graduate students, shown in the R
statistical language using RStudio®. The book is geared toward social and behavioral science
statistics students, especially those with no background in computer science. Written as a
companion book to be used alongside a larger introductory statistics text, the text follows the most
common progression of statistics for social scientists. The guide also serves as a companion for
conducting data analysis in a research methods course or as a stand-alone R and statistics text. This
guide can teach anyone how to use R to analyze data, and uses frequent reminders of basic
statistical concepts to accompany instructions in R to help walk students through the basics of
learning how to use R for statistics.
  independent sample t test in r: Statistics with R Robert Stinerock, 2018-01-27 ***Choice
Outstanding Academic Title Award Winner*** The dynamic, student focused textbook provides
step-by-step instruction in the use of R and of statistical language as a general research tool. It is
ideal for anyone hoping to: Complete an introductory course in statistics Prepare for more advanced
statistical courses Gain the transferable analytical skills needed to interpret research from across



the social sciences Learn the technical skills needed to present data visually Acquire a basic
competence in the use of R. The book provides readers with the conceptual foundation to use
applied statistical methods in everyday research. Each statistical method is developed within the
context of practical, real-world examples and is supported by carefully developed pedagogy and
jargon-free definitions. Theory is introduced as an accessible and adaptable tool and is always
contextualized within the pragmatic context of real research projects and definable research
questions. Author Robert Stinerock has also created a wide range of online resources, including: R
scripts, complete solutions for all exercises, data files for each chapter, video and screen casts, and
interactive multiple-choice quizzes.
  independent sample t test in r: Statistics for Linguistics with R Stefan Th. Gries,
2021-05-10 This is the third, newly revised and extended edition of this successful book (that has
already been translated into three languages). Like the previous editions, it is entirely based on the
programming language and environment R and is still thoroughly hands-on (with thousands of lines
of heavily annotated code for all computations and plots). However, this edition has been updated
based on many workshops/bootcamps taught by the author all over the world for the past few years:
This edition has been didactically streamlined with regard to its exposition, it adds two new chapters
– one on mixed-effects modeling, one on classification and regression trees as well as random forests
– plus it features new discussion of curvature, orthogonal and other contrasts, interactions,
collinearity, the effects and emmeans packages, autocorrelation/runs, some more bits on
programming, writing statistical functions, and simulations, and many practical tips based on 10
years of teaching with these materials.
  independent sample t test in r: Statistics Using R Sharon Lawner Weinberg, Daphna Harel,
Sarah Knapp Abramowitz, 2023-12-07 Statistics Using R introduces the most up-to-date approaches
to R programming alongside an introduction to applied statistics using real data in the behavioral,
social, and health sciences. It is uniquely focused on the importance of data management as an
underlying and key principle of data analysis. It includes an online R tutorial for learning the basics
of R, as well as two R files for each chapter, one in Base R code and the other in tidyverse R code,
that were used to generate all figures, tables, and analyses for that chapter. These files are intended
as models to be adapted and used by readers in conducting their own research. Additional teaching
and learning aids include solutions to all end-of-chapter exercises and PowerPoint slides to highlight
the important take-aways of each chapter. This textbook is appropriate for both undergraduate and
graduate students in social sciences, applied statistics, and research methods.
  independent sample t test in r: Permutation Statistical Methods with R Kenneth J. Berry,
Kenneth L. Kvamme, Janis E. Johnston, Paul W. Mielke, Jr., 2021-09-27 This book takes a unique
approach to explaining permutation statistics by integrating permutation statistical methods with a
wide range of classical statistical methods and associated R programs. It opens by comparing and
contrasting two models of statistical inference: the classical population model espoused by J.
Neyman and E.S. Pearson and the permutation model first introduced by R.A. Fisher and E.J.G.
Pitman. Numerous comparisons of permutation and classical statistical methods are presented,
supplemented with a variety of R scripts for ease of computation. The text follows the general
outline of an introductory textbook in statistics with chapters on central tendency and variability,
one-sample tests, two-sample tests, matched-pairs tests, completely-randomized analysis of variance,
randomized-blocks analysis of variance, simple linear regression and correlation, and the analysis of
goodness of fit and contingency. Unlike classical statistical methods, permutation statistical methods
do not rely on theoretical distributions, avoid the usual assumptions of normality and homogeneity,
depend only on the observed data, and do not require random sampling. The methods are relatively
new in that it took modern computing power to make them available to those working in mainstream
research. Designed for an audience with a limited statistical background, the book can easily serve
as a textbook for undergraduate or graduate courses in statistics, psychology, economics, political
science or biology. No statistical training beyond a first course in statistics is required, but some
knowledge of, or some interest in, the R programming language is assumed.



  independent sample t test in r: Basic Statistics for the Behavioral and Social Sciences Using
R Wendy Zeitlin, Charles Auerbach, 2019-02-25 Ideal for introductory statistics courses at both the
undergraduate and graduate levels, Basic Statistics for the Behavioral and Social Sciences Using R
is specifically designed to make adoption simple in a variety of disciplines. The text includes topics
typically covered in introductory textbooks: probability, descriptive statistics, visualization,
comparisons of means, tests of association, correlations, OLS regression, and power analysis.
However, it also transcends other books at this level by covering topics such as bootstrapping and
an introduction to R, for those who are novices to this powerful tool. In a straightforward and
easy-to-understand format, the authors provide readers with a plethora of freely available and robust
resources and examples that are applicable to a wide variety of behavioral and social science
disciplines, including social work, psychology, and physical and occupational therapy. The book is a
must-read for all professors and students endeavoring to learn basic statistics.
  independent sample t test in r: Learn Business Analytics in Six Steps Using SAS and R
Subhashini Sharma Tripathi, 2016-12-19 Apply analytics to business problems using two very
popular software tools, SAS and R. No matter your industry, this book will provide you with the
knowledge and insights you and your business partners need to make better decisions faster. Learn
Business Analytics in Six Steps Using SAS and R teaches you how to solve problems and execute
projects through the DCOVA and I (Define, Collect, Organize, Visualize, Analyze, and Insights)
process. You no longer need to choose between the two most popular software tools. This book puts
the best of both worlds—SAS and R—at your fingertips to solve a myriad of problems, whether
relating to data science, finance, web usage, product development, or any other business discipline.
What You'll Learn Use the DCOVA and I process: Define, Collect, Organize, Visualize, Analyze and
Insights. Harness both SAS and R, the star analytics technologies in the industry Use various tools to
solve significant business challenges Understand how the tools relate to business analytics See
seven case studies for hands-on practice Who This Book Is For This book is for all IT professionals,
especially data analysts, as well as anyone who Likes to solve business problems and is good with
logical thinking and numbers Wants to enter the analytics world and is looking for a structured book
to reach that goal Is currently working on SAS , R, or any other analytics software and strives to use
its full power
  independent sample t test in r: Statistics With R Jenine K. Harris, 2019-12-19 Recipient of a
2021 Most Promising New Textbook Award from the Textbook & Academic Authors Association
(TAA) Statistics with R is easily the most accessible and almost fun introduction to statistics and R
that I have read. Even the most hesitant student is likely to embrace the material with this text.
—David A.M. Peterson, Department of Political Science, Iowa State University Drawing on examples
from across the social and behavioral sciences, Statistics with R: Solving Problems Using Real-World
Data introduces foundational statistics concepts with beginner-friendly R programming in an
exploration of the world’s tricky problems faced by the R Team characters. Inspired by the
programming group R Ladies, the R Team works together to master the skills of statistical analysis
and data visualization to untangle real-world, messy data using R. The storylines draw students into
investigating contemporary issues such as marijuana legalization, voter registration, and the opioid
epidemic, and lead them step-by-step through full-color illustrations of R statistics and interactive
exercises. Included with this title: The password-protected Instructor Resource Site (formally known
as SAGE Edge) offers access to all text-specific resources, including a test bank and editable,
chapter-specific PowerPoint® slides.
  independent sample t test in r: Quantitative Corpus Linguistics with R Stefan Th. Gries,
2009-03-04 The first textbook of its kind, Quantitative Corpus Linguistics with R demonstrates how
to use the open source programming language R for corpus linguistic analyses. Computational and
corpus linguists doing corpus work will find that R provides an enormous range of functions that
currently require several programs to achieve – searching and processing corpora, arranging and
outputting the results of corpus searches, statistical evaluation, and graphing.
  independent sample t test in r: Statistics for People Who (Think They) Hate Statistics



Using R Neil J. Salkind, Leslie A. Shaw, 2019-07-24 Neil J. Salkind’s bestselling Statistics for People
Who (Think They) Hate Statistics has been helping ease student anxiety around an often intimidating
subject since it first published in 2000. Now the bestselling SPSS® and Excel® versions are joined
by a text for use with the R software, Statistics for People Who (Think They) Hate Statistics Using R.
New co-author Leslie A. Shaw carries forward Salkind’s signature humorous, personable, and
informative approach as the text guides students in a grounding of statistical basics and R
computing, and the application of statistics to research studies. The book covers various basic and
advanced statistical procedures, from correlation and graph creation to analysis of variance,
regression, non-parametric tests, and more.
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