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Learning to Convert Multiple Columns to Factors in R with dplyr

Understanding Factors and the dplyr Package

In the realm of R programming, effective data analysis hinges on accurately representing data
types. The factor data type is arguably one of the most fundamental concepts for anyone working
with statistical models and categorical variables in R. Factors are specifically designed to store
categorical data, which can be distinguished as either nominal (categories without inherent order,
like colors) or ordinal (categories with a meaningful sequence, like education levels). Converting
columns containing qualitative information--such as text strings or numerical codes representing
categories--into explicit factors is not just a best practice; it is often a mandatory prerequisite for

statistical modeling, advanced data visualization, and complex analytical tasks. Failure to perform
this crucial conversion can lead to erroneous results, as R might incorrectly treat categorical labels
as continuous variables or strings.

The dplyr package stands as the cornerstone of efficient data manipulation within the tidyverse
ecosystem. It introduces a highly powerful and intuitive grammar for data wrangling, centered
around a set of "verbs" that simplify complex operations. These verbs allow data scientists to
perform common tasks--such as selecting, filtering, summarizing, and transforming data--in a
consistent and highly readable manner. This consistency dramatically improves workflow efficiency
and code maintainability, making dplyr indispensable for modern data science in R. Our focus here
will be on leveraging dplyr's transformation capabilities, specifically the functions designed to
efficiently convert multiple columns into the appropriate factor type within a data frame.

Although the modern dplyr approach often advocates for the use of the across() function for
column-wise operations, the functions nut at e_at () and nutate_i f () remain highly relevant and

widely utilized throughout existing R codebases. These functions offer distinct yet flexible ways to
apply a uniform transformation to a subset of columns, whether that subset is defined explicitly by
name (nut at e_at () ) or implicitly by meeting a specified condition (mut ate_i f () ). Understanding
both methods provides a complete toolkit for data preparation, ensuring you can efficiently clean
both new and legacy datasets. We will detail both methodologies, providing clear explanations and
practical code examples to demonstrate their effective application in data preparation pipelines.

Method 1: Converting Specific Columns to Factor with nutate at ()

The nmut ate_at () function is tailored for scenarios where the analyst knows precisely which
columns require modification. This function allows for the application of a transformation function to
a specific, named vector of columns within the data frame. This level of targeted control is
invaluable when dealing with complex datasets where only a handful of variables need to be
explicitly changed to the factor type, while leaving hundreds of other columns (such as continuous
numerical variables) completely untouched. It is the preferred tool for deterministic, name-based
column selection.
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To properly utilize nut at e_at (), you must supply three critical components: first, the input data
frame; second, a selection helper, typically a vector of column names (enclosed in ¢()) or column
indices; and third, the transformation function you wish to apply to these selected columns. For
converting variables to the factor type, this transformation function is as. f act or. The entire
operation is streamlined using the pipe operator (%%, a convention that passes the output of one
function directly as the input to the next, significantly enhancing code readability and flow.

library(dplyr)

df %>% mutate_at(c('coll’, 'col2"), as.factor)

This succinct syntax above demonstrates the core power of nut at e_at () . It efficiently targets the
columns named col 1 and col 2 within the data frame object df and applies the “as.factor’
conversion to each one simultaneously. This vectorized approach is highly efficient, preventing the
need to write separate nut at e() statements for every column that requires conversion. For
analysts who rely on consistent variable naming or who are working with well-documented data
dictionaries, nut at e_at () provides the necessary precision for precise data preparation.

Method 2: Converting All Character Columns to Factor with nutate if()

In contrast to the targeted approach of nut ate_at (), the nutate_if () function is designed for

conditional transformations across a data frame. This method is exceptionally powerful when the
goal is to standardize data types based on a specific characteristic, such as converting all columns
that are currently stored as strings (the character data type) into factors. This is a common and

necessary task in data cleaning pipelines, especially when importing datasets where text-based
categorical data defaults to the character type rather than the desired factor type.

The structure of mutate_if () requires two primary arguments following the data frame: first, a
predicate function, which must return a logical value (TRUE or FALSE) for each column, determining
if the condition is met; and second, the function to apply to those columns that satisfy the
predicate. To convert all string columns, the predicate function used is i s. char act er , which tests
whether a column's data type is character. The transformation function remains as. f act or,
ensuring the conversion is correctly executed.

library(dplyr)

df %>% mutate_if(is.character, as.factor)

This compact command provides immense utility, automatically scanning the entire data frame, df .
Every column that is identified as a character vector will be transformed into an R factor, complete
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with correctly determined levels. Columns of other types, such as numeric or logical, are
automatically skipped. This conditional transformation method significantly reduces the manual
effort required for data preparation, making it a critical function for achieving data uniformity and
robustness across dynamically structured datasets.

Practical Application: Example 1 - Converting Specific Columns

To fully appreciate the precision offered by nut at e_at (), let us work through a concrete scenario
involving a dataset of basketball player statistics. Our primary objective is to designate the team
and position columns as factors, reflecting their categorical nature, while ensuring that the starter

column--which is also currently a string--remains a character vector for a later, separate analysis.

We begin by creating a simple sample data frame in R. Following the creation, we must inspect its
initial structure using the str () function. The str () function (short for structure) is an essential
diagnostic tool in R, providing a compact summary of the internal structure of the object, including
the data type, number of observations, and variable names. This step confirms the starting data
types before any transformations take place.

#create data frame

df <- data.frame(team=c('A', 'A', 'A", 'B', 'B', 'C', 'C', 'D"),
position=c('G','G'", 'F', 'F', 'G', 'G', 'F', 'F'),

starter=c(Y", "Y', "Y', "N, 'N', "Y', 'N', 'N"),

points=c(12, 24, 25, 35, 30, 14, 19, 11))

#view structure of data frame
str(df)

'data.frame': 8 obs. of 4 variables:

$ team : chr "A" "A" "A" "B" ...

$ position: chr "G" "G" "F" "F" ...

$ starter : chr "Y" "Y" "Y" "N" ...

$ points : num 12 24 25353014 19 11

The output of st r (df) confirms that team, position, and starter are all initialized as character
vectors (indicated by chr), while points is correctly identified as a nhumeric type (num). Our next
step is to execute the targeted conversion using nut at e_at (), providing a vector containing only
"team and ' position' as the columns to be processed. This selective approach is key to
maintaining the data integrity of the starter column.

library(dplyr)
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#convert team and position columns to factor
df <- df %>% mutate_at(c('team’, 'position’), as.factor)

#view structure of updated data frame
str(df)

'data.frame’: 8 obs. of 4 variables:

$ team : Factor w/ 4 levels "A","B","C","D": 11122334
$ position: Factor w/ 2 levels "F","G™: 22112211

$ starter : chr "Y" "Y" "Y" "N" ...

$ points : num 12 24 25 3530 14 19 11

The final inspection using st r (df ) confirms the successful application of the transformation. Both
team and position are now listed as Factor w X | evel s, indicating that R has correctly
identified and stored their unique categories. Crucially, the starter column remains a character
vector (chr), demonstrating the precise control afforded by the nut at e_at () function for highly
specific column transformations.

Practical Application: Example 2 - Converting All Character Columns

Let us now pivot to utilizing nut ate_i f () to perform a broader, conditional transformation. This
scenario is highly typical in data preparation, where all string-based categorical variables need to
be uniformly converted to factors to ensure consistency before analysis. We will reuse the initial

structure of the basketball data frame from Example 1, but this time, our goal is to convert *every*
column that currently holds a string value.

We must first recreate the original data frame to ensure we start with the original data types: team,
position, and starter as character, and points as numeric. This initial verification step, often
performed using st r (), is essential for confirming the exact state of the data before the conditional
transformation is applied, guaranteeing that nut at e_i f () targets the correct variables.

#create data frame

df <- data.frame(team=c('A', 'A', 'A", 'B', 'B', 'C', 'C', 'D"),
position=c('G', 'G'", 'F', 'F', 'G', 'G', 'F', 'F'),

starter=c(Y", "Y', "Y', 'N', 'N', "Y', 'N', 'N"),

points=c(12, 24, 25, 35, 30, 14, 19, 11))

#view structure of data frame
str(df)

'data.frame'; 8 obs. of 4 variables:

PSYCHOLOGICAL STATISTICS statistics.arabpsychology.com



https://dplyr.tidyverse.org/reference/mutate.html
https://www.rdocumentation.org/packages/utils/versions/3.6.2/topics/str
https://www.rdocumentation.org/packages/utils/versions/3.6.2/topics/str
https://en.wikipedia.org/wiki/R_(programming_language)
https://www.rdocumentation.org/packages/base/versions/3.6.2/topics/character
https://dplyr.tidyverse.org/reference/mutate.html
https://dplyr.tidyverse.org/reference/mutate.html
https://www.stat.berkeley.edu/classes/s133/factors.html
https://www.rdocumentation.org/packages/base/versions/3.6.2/topics/data.frame
https://www.rdocumentation.org/packages/base/versions/3.6.2/topics/data.frame
https://www.rdocumentation.org/packages/base/versions/3.6.2/topics/character
https://www.rdocumentation.org/packages/base/versions/3.6.2/topics/numeric
https://www.rdocumentation.org/packages/utils/versions/3.6.2/topics/str
https://dplyr.tidyverse.org/reference/mutate.html
https://www.rdocumentation.org/packages/utils/versions/3.6.2/topics/str
https://statistics.arabpsychology.com/?p=2738
https://statistics.arabpsychology.com
https://statistics.arabpsychology.com

Learning to Convert Multiple Columns to Factors in R with dplyr

$ team : chr "A" "A" "A" "B" ...

$ position: chr "G" "G" "F" "F" ...

$ starter : chr "Y" "Y" "Y" "N" ...

$ points : num 12 24 25 35 30 14 19 11

Having confirmed the three character columns (team, position, and starter), we proceed with
mut ate_i f (). By supplying the predicate i s. character, we instruct dplyr to execute the
transformation dynamically. This eliminates the need to manually list the columns and makes the
code highly adaptable; if new character columns were added to the data frame later, this same line
of code would automatically process them. This efficiency is critical when dealing with large,
evolving datasets.

library(dplyr)

t#convert all character columns to factor
df <- df %>% mutate_if(is.character, as.factor)

#view structure of updated data frame
str(df)

'data.frame’: 8 obs. of 4 variables:

$ team : Factor w/ 4 levels "A","B","C","D": 11122334
$ position: Factor w/ 2 levels "F","G"' 22112211

$ starter : Factor w/ 2 levels "N","Y": 22211211

$ points : num 12 24 253530 14 19 11

The structure summary now confirms that all three categorical variables--team, position, and
starter--have been successfully converted to factors, each displaying its respective levels. This
outcome highlights the effectiveness of nut ate_i f () in implementing broad, conditional data type
transformations across a data frame, thereby streamlining the critical initial phase of data
preparation for any statistical analysis in R.

Conclusion and Best Practices

The accurate conversion of categorical columns into factors is a non-negotiable step in preparing
data for robust analysis and modeling within the R environment. The dplyr package provides
sophisticated and highly readable tools to manage this process, specifically through its
mut ate_at () and nmutate_if () functions. By employing these functions, analysts gain the

flexibility to handle both precise, hand-picked transformations and sweeping, condition-based
changes, ensuring that the input data structure aligns perfectly with the requirements of
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subsequent statistical procedures and visualization methods.

When determining which function to use, the decision should align with the context of your data
preparation task. Use nut ate_at () when you require absolute, name-based control over a
specific subset of variables, guaranteeing that only those intended columns are converted.
Conversely, opt for rut at e_i f () when the objective is to standardize all columns of a certain type-
-such as converting all character columns to factors--without manually listing every single variable.

This conditional method is faster and less prone to human error in larger data frames.

It is important to acknowledge that while nut ate_at () and nutate_i f () are powerful, modern

dplyr workflows often encourage the use of the unified acr oss() function, which consolidates their
functionalities and offers greater consistency. However, given the ubiquity of existing R codebases,
proficiency in nutate_at() and nutate_if() remains highly relevant for maintenance and

compatibility. Regardless of the method chosen, the final best practice should always be to
execute the str () function immediately after transformation to visually confirm that the columns
have been correctly converted to the desired factor type and that the number of levels is
appropriate for your categorical data.

Additional Resources

To further enhance your data wrangling capabilities, the following tutorials provide detailed
explanations on how to perform other essential operations in R:
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