Data Analysis with R
SKILLSOFT ASPIRE JOURNEY

R programming language is widely used for statistical analysis and modelling and data mining. In this Skillsoft Aspire
journey, you will start by exploring the basics of R language, followed by applying the programming structures. You
will then learn data analysis in R by exploring and working with Datasets in R and learn very important statistical
concepts and how to apply them while analyzing and modelling your data in R.

PREREQUISITES
In order to fully profit from the potential of this Aspire Journey, we recommend the following
prerequisite skills:

▪
▪

Knowledge of programming languages
Knowledge of data analysis

R Programming for
Beginners: Getting
Started

R Programming for
Beginners: Exploring R
Vectors

R Programming for
Beginners: Leveraging
R with Matrices,
Arrays, & Lists

Objectives
▪ install and set up the R kernel on Jupyter Notebook on macOS
▪ install and set up the R kernel on Jupyter Notebook on Windows
▪ use the ? operator to view docs for functions
▪ invoke the help() function and create and use variables
▪ illustrate the use of reserved words and the <- and = assignment operators
▪ perform math operations on variables
▪ perform arithmetic operations using operators such as + and ▪ create variables using different techniques
▪ use various built-in functions such as print() and abs()
▪ execute numeric built-in functions such as seq()
▪ recall the different basic or atomic data types

Objectives
▪ generate vectors using the c() and vector() functions
▪ create vectors and explore the nuances of vectors
▪ perform indexing, slicing, and dicing operations with vectors
▪ perform vectorized or element-wise operations
▪ implement logical and relational operations on vectors
▪ create vectors containing data stored as name-value pairs
▪ use recycling for operations with two different sized vectors
▪ perform logical and filter operations on elements in vectors
▪ filter vectors based on logical conditions

Objectives
▪ use matrices to store 2-dimensional data and index into them
▪ name dimensions in matrices and index into them using names
▪ perform cell-wise math operations on data stored in matrices
▪ implement matrix multiplication using the %*% operator
▪ join and rearrange matrices using rbind(), dim(), and columnbind()
▪ perform indexing and math operations on matrices
▪ create arrays and store multi-dimensional data in them
▪ index into arrays using both the indices and the index labels
▪ create lists and perform indexing operations
▪ use lists with name-value pairs
▪ add, edit, and remove the names and values in lists
▪ create lists containing data of different types

R Programming for
Beginners:
Understanding Data
Frames, Factors, &
Strings

Final Exam: Getting
Started with R
Programming

Objectives
▪ create data frames to store data as indexed rows and columns
▪ label the rows in data frames and view statistics
▪ index into the individual values stored in cells in data frames
▪ filter data frames to view rows that satisfy a condition
▪ combine two data frames using the rbind() and cbind() functions
▪ implement various join operations on data frames using merge()
▪ use factors to limit the allowed values in a variable
▪ recall how string values can be set to be factors in data frames
▪ create factors and filter data and use the tapply() and split() functions
▪ use tables to view counts of rows with specific values for fields
▪ perform operations on strings, such as combining and splitting strings
▪ format strings using formatC() and print data with placeholders using sprintf()

Objectives
▪ combine two data frames using the rbind() and cbind() functions
▪ create arrays and store multi-dimensional data in them
▪ create data frames to store data as indexed rows and columns
▪ create variables using different techniques
▪ create vectors and explore the nuances of vectors
▪ filter data frames to view rows that satisfy a condition
▪ generate vectors using the c() and vector() functions
▪ implement logical and relational operations on vectors
▪ implement matrix multiplication using the %*% operator
▪ index into the individual values stored in cells in data frames
▪ install the R kernel on Jupyter Notebook on Windows
▪ label the rows in data frames and view statistics
▪ name dimensions in matrices and index into them using names
▪ perform cell-wise math operations on data stored in matrices
▪ perform indexing, slicing, and dicing operations with vectors
▪ perform vectorized or element-wise operations
▪ set up the R kernel on Jupyter Notebook on macOS
▪ use matrices to store 2-dimensional data and index into them
▪ use the ? operator to view docs for functions
▪ use various built-in functions such as print() and abs()

Objectives
▪ use if statements to execute a set of operations only if a condition is satisfied
▪ make use of the ifelse() function and the switch statement to execute conditional operations
▪ recall how for loops can be used to iterate over a vector of values
▪ iterate over recursive lists and two-dimensional matrices using for loops
▪ implement if statements and nested for loops within outer for loops
▪ use while loops to perform an operation while a condition is true
▪ use repeat loops to repeat an operation until a break statement is reached
▪ use the sapply(), vapply(), and tapply() functions to apply functions to elements in vectors
Objectives
▪ recall how built-in functions can be viewed and new functions created
▪ introduce the return function and recall ways of returning data without invoking it
▪ implement the use of named arguments to pass in data to functions
▪ specify default arguments for functions
▪ specify functions as input arguments to other functions
▪ use functions with switch statements and store functions in other data structures
▪ recall the use of R environments as bindings of variable names to values
▪ create inner nested functions within outer functions
▪ recognize the nested environments created by default within a function
▪ implement closures, which include the environment, body, and input arguments to
a function
▪ create and use replacement functions to specify functions that can be l-values
Objectives
▪ recognize how the print() function works based on the S3 object system
▪ recall the functions print() invokes based on the type of input argument
▪ create custom classes using the class(), attr(), and structure() functions
▪ extend the print functionality to work with custom classes
▪ implement OOP using reference classes
▪ create an R5 reference class with various member variables and member functions
▪ create a reference class that inherits or derives from another reference class

Objectives
▪ create a reference class that inherits or derives from another reference class
▪ create custom classes using the class() and attr() functions
▪ create custom classes using the class() and structure() functions
▪ create inner nested functions within outer functions
▪ implement if statements and nested for loops within outer for loops
▪ implement inner nested functions within outer functions
▪ implement OOP using reference classes
▪ implement the use of named arguments to pass in data to functions
▪ introduce the return function and recall ways of returning data without invoking it
▪ make use of the ifelse() function to execute conditional operations
▪ make use of the switch statement to execute conditional operations
▪ recall how built-in functions can be viewed and new functions created
▪ recall the functions print() invokes on the type of input argument
▪ recall the use of R environments as bindings of variable names to values
▪ recognize how the print() function works based on the S3 object system
▪ specify default arguments for functions
▪ specify functions as input arguments to other functions
▪ use if statements to execute a set of operations only if a condition is satisfied
▪ use repeat loops to repeat an operation until a break statement is reached
▪ use while loops to operate while a condition is true

Datasets in R: Loading
& Saving Data

Datasets in R:
Transforming Data

Datasets in R:
Selecting, Filtering,
Ordering, & Grouping
Data

▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪

install and set up the R programming language on macOS
download and set up the RStudio IDE on macOS
install and set up the R programming language on Windows
download and set up the RStudio IDE on Windows
run commands on the RStudio console
recall the use of the different panes available in RStudio
create a new project and a new R script file and execute code
demonstrate and visualize built-in R datasets
use vignettes for help on packages
read in csv files from the file system and built-in packages
import data from XML, Excel, and JSON files
export data to various text, CSV, JSON, and Excel files

▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪

connect to an in-memory SQLite database and create tables
query database tables with dbGetQuery() and dbSendQuery()
perform create, read, update, and delete operations on tables
delete and rename columns in an R data frame
change data types for variables in a data frame
use the transform() function to transform data in data frames
use apply() to iterate over and perform operations on data frames
apply transformations on dataframes using mutate() and if_else()
use the stack() and unstack() functions to reformat data frames
use the melt() and dcast() functions to reformat data frames
reformat a real-world dataset
use spread() and gather() to reformat data frames

▪
▪
▪
▪
▪
▪
▪
▪
▪

edit data frame columns to be of the right data type
select variables from data frames
filter data using relational operators
use the select() function and chaining to filter data in tibbles
use the %>% operator and the filter() function to filter tibbles
sample rows using sample() and select top N rows using top_n()
change columns to be of their logically correct data type
use the order() and arrange() functions to sort data frames
create crosstabs and view the aggregate statistics of data frames
▪ view aggregate statistics of tibbles with summarize() and group_by()

Datasets in R: Joining &
Visualizing Data

Final Exam: Working
with Datasets in R

▪ perform joins on data frames using the merge() function
▪ use the dplyr inner_join() function and perform filtering joins
▪ create histograms and KDE curves using plot() and ggplot2
▪ visualize data using scatter plots, box plots, and line charts

▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪

connect to an in-memory SQLite database and create tables
create histograms and KDE curves using plot() and ggplot2
delete and rename columns in an R data frame
download and set up the RStudio IDE on macOS
download and set up the RStudio IDE on Windows
edit data frame columns to be of the right data type
filter data using relational operators
install and set up the R programming language on macOS
install and set up the R programming language on Windows
perform create, read, update, and delete operations on tables
perform joins on data frames using the merge() function
query database tables with dbGetQuery() and dbSendQuery()
recall the use of the different panes available in RStudio
run commands on the RStudio console
select variables from data frames
use apply() to iterate over and perform operations on data frames
use the arrange() function to sort data frames
use the order() function to sort data frames
use the transform() function to transform data in data frames

Statistical Analysis and
Modeling in R: Working with
Probability Distributions

Statistical Analysis and
Modeling in R:
Understanding &
Interpreting Statistical Tests

Statistical Analysis and
Modeling in R: Statistical
Analysis on Your Data

Objectives
▪ recall the sets of statistical tools used to understand data
▪ compare and contrast population metrics with sample metrics
▪ recall the characteristics of discrete and continuous probability distributions
▪ sample and analyze data that follows uniform distribution
▪ sample and analyze data which follows binomial distribution
▪ calculate probabilities of events in the binomial distribution
▪ sample and analyze data which follows uniform distribution
▪ examine and interpret normal distributions and exponential distributions
▪ interpret QQ plots for normally and non-normally distributed data
▪ use QQ plots to compare samples from different distributions
Objectives
▪ discover the key concepts covered in this course
▪ recall measures of central tendency and measures of dispersion estimate parameters
of the population and interpret confidence intervals
▪ construct hypothesis statements in the context of a statistical test
▪ posit the null hypothesis and alternative hypothesis of a statistical test
▪ recall implications of the p-value and significance level alpha
▪ interpret p-values using significance level alpha
▪ recognize the use of t-tests to compare the means of two groups
▪ explore the ANOVA (analysis of variance) test to compare the means of two or more
groups
Objectives
▪ illustrate the assumptions made one-sample t-tests
▪ perform the one-sample t-test and interpret results
▪ perform variations of the one-sample t-test, namely two-sided, greater, and less onesample t-tests, and then interpret results
▪ perform the one-sample Z-test and interpret results
▪ illustrate the assumptions made by the two-sample t-test
▪ run the two-sample t-test for equal variances
▪ run Welch's two-sample t-test for unequal variances
▪ perform the paired samples t-test
▪ check the assumptions of the paired samples t-test for violation
▪ perform the Wilcoxon signed-rank test
▪ identify the assumptions made by the ANOVA test
▪ run the one-way ANOVA test and the Tukey HSD test
▪ run the two-way ANOVA test for additive and interaction models
▪ summarize the differences and use cases for parametric and non-parametric models

Statistical Analysis and
Modeling in R: Performing
Regression Analysis

Statistical Analysis and
Modeling in R: Performing
Classification

Statistical Analysis and
Modeling in R: Performing
Clustering

Statistical Analysis and
Modeling in R: Building
Regularized Models &
Ensemble Models

Objectives
▪ recall the basic characteristics of machine learning models
▪ examine how to fit a straight line on data to build a regression model and evaluate
the model
▪ identify and visualize the relationships in data
▪ perform simple linear regression with a single predictor
▪ perform multiple regression using multiple predictors
▪ apply the regression model to get predictions for test data
▪ build a regression model using cross-validation
Objectives
▪ recall the key metrics to evaluate classifiers
▪ fit and interpret the S-curve of logistic regression
▪ train and evaluate a logistic regression model
▪ train and evaluate a logistic model using all predictors
▪ train a model on an imbalanced dataset
▪ interpret the significance of coefficients, confidence intervals, and odds ratios
▪ evaluate a model built using an imbalanced dataset
▪ use resampling techniques to improve the model
▪ recall the basic structure of decision tree models
▪ explore and pre-process data before model fitting
▪ use decision tree models for prediction
Objectives
▪ recall the techniques used to evaluate clustering models
▪ investigate and visualize data before fitting a model
▪ perform k-means clustering and interpret clustering results
▪ find the optimal number of clusters using the elbow method and Silhouette score
▪ perform k-means clustering on multi-attribute data

Objectives
▪ recall characteristics of overfitted and underfitted models
▪ describe the bias-variance trade-off
▪ examine and interpret the data for regression
▪ perform ordinary least squares (OSL) regression
▪ prepare data to build regularized regression models
▪ perform and evaluate Ridge regression
▪ perform and evaluate Lasso regression
▪ perform and evaluate ElasticNet regression
▪ outline the main characteristics of ensemble learning
▪ examine and visualize data for regression
▪ perform regression using decision trees
▪ perform regression using random forest

Final Exam: Statistical
Analysis and Modeling in R

Objectives
▪ analyze data that follows a uniform distribution
▪ check the assumptions of the paired samples t-test
▪ compare and contrast population metrics with sample metrics
▪ construct hypothesis statements in the context of a statistical test
▪ describe the bias-variance trade-off
▪ estimate parameters of the population and interpret confidence intervals
▪ examine and interpret the data for regression
▪ examine and visualize data for regression
▪ explore and pre-process data before model fitting
▪ explore and visualize the relationships in data
▪ find the optimal number of clusters using the elbow method and Silhouette score
▪ fit and interpret the S-curve of logistic regression
▪ fit a straight line on data to build a regression model and evaluate the model
▪ implement the one-sample t-test and interpret results
▪ interpret QQ plots for normally and non-normally distributed data
▪ investigate and visualize data before fitting a model
▪ outline the main characteristics of ensemble learning
▪ perform regression using decision trees
▪ perform regression using random forest
▪ perform simple linear regression with a single predictor
▪ perform the one-sample t-test and interpret results
▪ perform the Wilcoxon signed-rank test
▪ posit the null hypothesis and alternative hypothesis of a statistical test
▪ recall characteristics of overfitted and underfitted models
▪ recall implications of the p-value and significance level alpha
▪ recall measures of central tendency and measures of dispersion
▪ recall the assumptions made by the ANOVA test
▪ recall the assumptions made by the one-sample t-test
▪ recall the assumptions made by the two-sample t-test
▪ recall the basic characteristics of machine learning models
▪ recall the basic structure of decision tree models
▪ recall the characteristics of discrete and continuous probability distributions
▪ recall the key metrics to evaluate classifiers
▪ recall the sets of statistical tools used to understand data
▪ recall the techniques used to evaluate clustering models
▪ sample and analyze data that follows a uniform distribution
▪ summarize the differences and use cases for parametric and non-parametric models
▪ train a model on an imbalanced dataset
▪ train and evaluate a logistic regression model
▪ use decision tree models for prediction
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