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In the world of data analysis using R, managing and manipulating large datasets is a routine

necessity. Often, a data frame contains a complex mix of variable types, including categorical

(character or factor) and quantitative (integer or numeric) columns. For specific statistical

operations, such as correlation analysis, regression modeling, or simple aggregation, isolating only

the numeric columns becomes essential. Attempting to run mathematical models on non-numeric

inputs will inevitably result in errors or inaccurate output.

Fortunately, the modern R ecosystem offers powerful tools to handle these selection tasks

efficiently. The dplyr package, a cornerstone of the Tidyverse, provides intuitive functions that

simplify data wrangling workflows. To select only the numeric columns from a data frame, we

leverage the combination of the select() function and the powerful selection helper where(),

which allows for filtering based on a column's underlying data type.

The fundamental syntax required for this specific operation is remarkably concise, utilizing R's

piping mechanism (%>%) to chain commands logically. This method significantly enhances code

readability and maintainability compared to traditional base R indexing methods, particularly when

dealing with complex data manipulation pipelines. The core command structure is shown below:

df %>% select(where(is.numeric))

The following comprehensive example will demonstrate how to implement this function effectively,

providing context on dataset creation, execution, and verification steps necessary for robust data

preparation. We will explore how this single line of code streamlines the process of preparing

quantitative data for immediate analysis.

The Importance of Column Selection in Data Workflow

Effective column selection is far more than just filtering; it is a critical preprocessing step that

ensures data integrity and operational efficiency. In any real-world dataset, it is common to

encounter variables that are not suitable for direct mathematical computation, such as descriptive

names, unique identifiers, or categorical labels stored as character strings. Including these non-

numeric columns in analyses intended for quantitative data (like calculating means or standard

deviations across all columns) would either crash the script or produce nonsensical results.

Furthermore, isolating relevant variables improves computational performance. Working with a

subset of necessary columns reduces memory usage and speeds up subsequent analysis

functions, which is especially important when processing massive datasets--a frequent scenario in

fields like bioinformatics, finance, or social science research. The ability to quickly identify and

isolate numeric variables facilitates model building, allowing data scientists to focus their efforts on

the variables that genuinely contribute to the analytical goal.

https://www.r-project.org/
https://en.wikipedia.org/wiki/Data_frame
https://cran.r-project.org/doc/manuals/r-release/R-intro.html#Data-types
https://dplyr.tidyverse.org/
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https://en.wikipedia.org/wiki/Data_type
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Before the rise of modern data manipulation packages, achieving this precise selection required

cumbersome loops or complex logical indexing, often involving iterating through column types

using base R's sapply() or similar functions. While functional, these methods lacked the clarity

and expressiveness that modern dplyr functions provide. The introduction of where() and other

selection helpers marks a significant advancement in making R code cleaner and more accessible

to analysts of all skill levels.

Introducing the dplyr Approach to Data Filtering

The dplyr package revolutionized data manipulation in R by providing a consistent and highly

optimized set of verbs, including select(), filter(), mutate(), arrange(), and summarise().

The select() function is specifically designed for column-wise operations--that is, choosing,

renaming, or removing columns. Its power is exponentially increased when paired with selection

helpers.

The where() helper function is perhaps the most versatile tool within select() for conditional

column selection. Instead of explicitly naming columns, where() accepts a predicate function (a

function that returns a logical TRUE or FALSE). It then applies this predicate function to every

column in the data frame and selects only those columns for which the predicate returns TRUE. In

our specific case, the predicate is is.numeric().

This declarative style of programming--stating what you want (numeric columns) rather than how to

get it (iterating and checking types)--is a hallmark of the Tidyverse philosophy. It dramatically

reduces the complexity of writing conditional selection logic, making the code both safer (less

prone to manual indexing errors) and more understandable at a glance. We move away from

needing to manually check data types and instead rely on dplyr to handle the introspection

internally.

Core Syntax: Selecting Numeric Variables with where()

To understand the power of the core syntax, we must break down the command df %>%

select(where(is.numeric)) into its constituent parts, clarifying the role of each element in the

data pipeline.

The Data Frame (df): This is the initial object containing the raw data, which serves as the input

for the manipulation sequence. In R, the data frame is the standard structure for holding tabular

data, similar to a spreadsheet or SQL table.

The Pipe Operator (%>%): Originating from the magrittr package and heavily utilized in dplyr,

the pipe operator takes the output of the expression on its left (the data frame) and feeds it as the

first argument to the function on its right (select()). This chaining structure allows for clear,

https://dplyr.tidyverse.org/
https://en.wikipedia.org/wiki/Data_frame
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sequential data processing steps.

The Selection Function (select()): This function is the primary tool for manipulating columns. It

tells R that the immediate goal is to subset or reorder the variables within the data frame.

The Selection Helper (where()): Nested inside select(), where() acts as a dynamic filter. It

iterates through every column and evaluates the condition supplied to it, choosing columns based

on whether they meet the specified criteria.

The Predicate (is.numeric): This is a base R function that checks if an object (in this context, a

column vector) is of a numeric or double class. When passed to where(), it ensures that only

columns containing quantitative data are retained in the final output.

The result of this single command is a new data frame containing precisely the subset of variables

required for mathematical computation, excluding all character, factor, or date columns present in

the original structure. This combination of functions represents the modern, efficient standard for

conditional column selection in R.

Practical Demonstration: Setting Up the Data Frame

To illustrate this functionality, let us construct a sample data frame designed to mimic real-world

data, which often includes a mix of descriptive and quantitative metrics. We will create a small

dataset detailing information about basketball players, including a categorical variable (team) and

several quantitative variables (points, assists, rebounds).

We initialize the data frame using the data.frame() constructor. Note that the team column is

implicitly created as a character vector, while points, assists, and rebounds are created as

numeric vectors, representing the different data types we intend to separate later. This setup is

crucial for demonstrating the effectiveness of the where(is.numeric) selector.

#create data frame

df <- data.frame(team=c('A', 'B', 'C', 'D', 'E'),

points=c(22, 34, 30, 12, 18),

assists=c(7, 9, 9, 12, 14),

rebounds=c(5, 10, 10, 8, 8))

#view data frame

df

team points assists rebounds

1 A 22 7 5

2 B 34 9 10

https://statistics.arabpsychology.com/?p=4786
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3 C 30 9 10

4 D 12 12 8

5 E 18 14 8

As shown in the output, the data frame df contains four variables and five observations. Our

objective is to successfully isolate points, assists, and rebounds, while ensuring the descriptive

team column is excluded from the resulting subset. This preliminary step of defining the mixed-type

data structure allows us to clearly observe the selective filtering capabilities of dplyr in the

subsequent steps.

Executing the Numeric Column Selection

With the data frame established, we can now execute the core dplyr command. Before running

the selection, it is necessary to load the dplyr package into the R session using the library()

function. This makes the select() and %>% functions available for use.

The command utilizes the pipe to pass df directly into select(). By wrapping is.numeric within

where(), we instruct dplyr to inspect the data types of all columns and return only those that

satisfy the numeric condition. The execution of this concise syntax produces an immediate and

focused result, demonstrating the efficiency of the modern R workflow for data preparation tasks.

library(dplyr)

#select only the numeric columns from the data frame

df %>% select(where(is.numeric))

points assists rebounds

1 22 7 5

2 34 9 10

3 30 9 10

4 12 12 8

5 18 14 8

Upon examining the output, it is evident that the character column team has been successfully

excluded. Only the three quantitative columns--points, assists, and rebounds--remain in the

resulting data frame. This targeted selection method is extremely valuable when preparing data for

statistical modeling, where consistent input data types are paramount for computational success.

This streamlined approach minimizes manual intervention and reduces the risk of errors

associated with column indexing by name or position.
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Verifying Data Type Integrity Using str()

While the visual output of the selection operation clearly shows the removal of the team column, it

is a crucial best practice in data analysis to formally verify the data types of the variables in the

original data frame. Understanding the initial structure confirms why dplyr made the specific

selection choices it did.

The base R function str() (short for structure) is the standard utility for displaying the internal

structure of an R object, including the class, length, and a preview of its contents. Applying str()

to our original data frame df provides definitive proof of the data types assigned to each variable

upon creation.

#display data type of each variable in data frame

str(df)

'data.frame': 5 obs. of 4 variables:

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

$ points : num 22 34 30 12 18

$ assists : num 7 9 9 12 14

$ rebounds: num 5 10 10 8 8

The output from str(df) clearly confirms the structure: team is designated as a chr (character)

variable, while points, assists, and rebounds are all classified as num (numeric, often stored as

doubles in  R) .  Th is  ver i f ica t ion s tep va l idates the e f fec t iveness o f  the

select(where(is.numeric)) command, which successfully isolated the three quantitative

variables based on their inherent structure. This dual-check process--executing the selection and

then verifying the original types--is fundamental to maintaining high quality and trust in the data

processing pipeline.

Conclusion and Further Resources

The ability to dynamically select columns based on their data type is an essential skill for any R

data analyst. By utilizing the select() function combined with the powerful where() helper from

the dplyr package, complex type-based filtering tasks are reduced to a single, readable, and

highly efficient line of code. This methodology integrates seamlessly into larger data wrangling

sequences, supporting robust and reproducible analysis workflows.

This technique is not limited solely to numeric types. Analysts can easily adapt the where()

function to select columns based on other predicate functions, such as is.character(),

is.factor(), or even custom user-defined functions that check for specific properties or

https://en.wikipedia.org/wiki/Data_frame
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conditions within the data. This flexibility makes dplyr an indispensable tool for conditional

variable management. Mastering this function is key to accelerating data cleaning and preparation

phases.

To continue enhancing your data manipulation skills in R, consider exploring additional resources

that detail the advanced capabilities of the dplyr package, particularly focusing on other selection

helpers and predicate functions that facilitate conditional filtering and transformation.

Additional Resources

The following tutorials explain how to perform other common tasks using dplyr:
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