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Data manipulation is fundamental to effective analysis in the R programming environment. One of

the most common requirements for preparing datasets is sorting or ordering observations based on

the values contained within one or more columns. In R, the process of sorting a data frame by

column is primarily handled through two powerful methods: the base R function order(), and the

highly efficient arrange() function from the popular dplyr package. Both techniques achieve the

same goal--rearranging the rows of a dataset--but they employ different syntaxes and are suitable

for different workflows, depending on whether the user prefers base R indexing or the Tidyverse

approach.

This comprehensive guide explores the mechanisms behind both the order() and arrange()

functions, providing detailed explanations and practical code examples to ensure clarity. We will

begin by focusing on the base R method using order(), which is essential for understanding how

R handles indexing and subsetting during sorting operations. Understanding these fundamental

concepts is crucial for performing efficient and accurate data wrangling, whether you need simple

single-column sorting or complex multi-key hierarchical ordering.

The Foundational Approach: Utilizing the order() Function in Base R

The order() function is the native and most efficient way to sort a data frame in base R. Unlike

other functions that might rearrange the data directly, order() does not return the sorted dataset

itself. Instead, it returns an integer vector representing the permutation of indices that would

arrange the elements of the specified column(s) into an ordered sequence. This vector of indices is

then used inside the square brackets () of the data frame subsetting command, effectively

reordering the rows based on the calculated sequence. This technique is often highly optimized for

performance, especially when dealing with very large datasets where creating copies might be

inefficient.

The basic syntax involves passing the column we wish to sort by directly into the order() function,

and then using the result to index the rows of the original data frame. For ascending order--

meaning from smallest to largest for numeric data, or A to Z for character vectors--we use the

column name directly. To achieve descending order on a numeric column, we simply negate the

column values using a unary minus sign (-) inside order(). This reversal of sign effectively flips

the sorting logic, making the largest absolute values appear first. For non-numeric types, a slightly

different approach (such as using rev() on the output or leveraging other functions) is needed, but

the negation method works seamlessly for numeric variables, which is a common use case.

The standard way to sort a data frame (named df) based on a variable (named var1) using the

order() function is structured as follows. Note that the comma after the order() call is crucial; it

signifies that we are reordering the rows (the first dimension) while keeping all columns (the

second dimension) intact.
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The easiest way to sort a data frame by a column in R is to use the order() function:

#sort ascending

df

#sort descending (by negating the numeric column)

df

Setting Up the Illustrative Data Frame

To provide concrete, reproducible examples of these sorting techniques, we will utilize a small,

simple data frame named df. This dataset contains five observations and three variables: var1 (a

numeric key, including duplicates), var2 (another numeric key), and var3 (a character vector

composed of the first five letters of the alphabet). The inclusion of duplicate values in var1 and

var2 will later help illustrate the importance of secondary sorting keys when dealing with ties.

The structure of this example dataset allows us to demonstrate sorting based on pure numeric

values, alphabetical characters, and combined sorting criteria, covering the most frequent sorting

tasks encountered in data analysis. We recommend executing this setup code in your R console to

follow along with the subsequent examples and verify the results.

#create data frame

df <- data.frame(var1=c(1, 3, 3, 4, 5),

var2=c(7, 7, 8, 3, 2),

var3=letters)

#view data frame

df

var1 var2 var3

1 1 7 a

2 3 7 b

3 3 8 c

4 4 3 d

5 5 2 e

Practical Application 1: Sorting by a Single Variable

Sorting by a single variable is the most straightforward application of the order() function.

Whether the column contains numeric, integer, or character data, the function correctly determines
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the sequence required to arrange the rows in a meaningful way. For numeric columns, the default

behavior is ascending order, which is achieved by simply passing the column (e.g., df$var1) to

order(). When sorting numerically, it is important to remember that tied values (like the two '3's in

var1) will maintain their original relative position unless a secondary sorting key is specified, a

topic we will address shortly.

To reverse the order and sort in a descending manner for numeric columns, the simple yet

powerful trick is to use the negation operator (-). By ordering the negative values of the column,

the rows corresponding to the largest positive numbers bubble up to the top, achieving the desired

reverse sort. This mechanism is highly efficient. Below, we demonstrate sorting the data frame first

by var1 in ascending order, followed by the descending order, clearly showing the rearrangement

of the rows based on the primary key.

#sort by var1 ascending

df

var1 var2 var3

1 1 7 a

2 3 7 b

3 3 8 c

4 4 3 d

5 5 2 e

#sort by var1 descending

df

var1 var2 var3

5 5 2 e

4 4 3 d

2 3 7 b

3 3 8 c

1 1 7 a

It is also essential to know how to handle non-numeric data, specifically character vectors. When

sorting by a character vector (like var3), order() automatically uses lexicographical (alphabetical)

comparison. The ascending sort arranges text alphabetically (A to Z). Unlike numeric vectors, you

cannot use the unary minus (-) operator for character vectors, as negation is not defined for text. If

descending alphabetical order is required, an alternative method such as using

order()(df$var3, decreasing=TRUE) or reversing the resulting index vector (e.g., df) must be

employed. For simplicity in this example, we show the standard ascending sort on the character
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column var3, which yields the naturally ordered sequence a, b, c, d, e.

#sort by var3 ascending (alphabetical)

df

var1 var2 var3

1 1 7 a

2 3 7 b

3 3 8 c

4 4 3 d

5 5 2 e

Practical Application 2: Multi-Column Sorting Hierarchy

In real-world data analysis, it is frequently necessary to define a hierarchical sorting structure,

where the dataset is sorted primarily by one column, and then any rows tied on that primary

column are sorted by a secondary column. This method is crucial for tasks such as preparing

reports where items must be grouped (e.g., by department) and then ordered within those groups

(e.g., by sales amount).

The order() function is exceptionally well-suited for this hierarchical sorting. To implement a multi-

column sort, you simply pass the desired columns as sequential arguments to the order()

function, separating them by commas. The columns are evaluated strictly from left to right. The first

column listed (the primary sort key) determines the initial order. If two or more rows have the same

value in the primary key, the function moves to the second column (the secondary sort key) to

resolve the tie, and so on.

We can mix and match sorting directions across different columns within the same command. For

instance, we might want to sort primarily by var2 in ascending order, and then sort any ties in var2

by var1 in ascending order. Conversely, we can sort var1 descending within the groups created

by var2. This fine control allows analysts to produce highly specific ordered datasets. Observe

how the following examples handle the tied values in our dataset (rows 1 and 2 both have var2=7,

and rows 2 and 3 both have var1=3 in the original data).

#sort by var2 ascending, then var1 ascending

df

var1 var2 var3

5 5 2 e

4 4 3 d

1 1 7 a # var2=7 tie, resolved by var1=1 (smaller)
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2 3 7 b # var2=7 tie, resolved by var1=3 (larger)

3 3 8 c

#sort by var2 ascending, then var1 descending

df

var1 var2 var3

5 5 2 e

4 4 3 d

2 3 7 b # var2=7 tie, resolved by var1=3 (larger, due to negation)

1 1 7 a # var2=7 tie, resolved by var1=1 (smaller, due to negation)

3 3 8 c

Alternative Sorting Method: Leveraging the dplyr::arrange() Function

While the base R order() function is powerful and highly performant, many modern R users prefer

the syntax provided by the Tidyverse package suite, specifically the dplyr package. The

arrange() function in dplyr simplifies the sorting process by offering a cleaner, more readable

syntax that avoids the need for repetitive df$ notation and complex indexing.

The primary advantage of arrange() is its directness: you specify the data frame and then simply

list the columns to sort by, treating them as if they were variables in a mathematical expression. By

default, arrange() sorts in ascending order. To achieve a descending sort, dplyr provides the

helper function desc(), which must wrap the column name. This explicit syntax makes the

intended sorting direction much clearer and more intuitive than the base R negation method,

especially for those new to R.

Furthermore, arrange() integrates seamlessly with the pipe operator (%>%), allowing sorting to be

chained easily after other data manipulation steps like filtering (filter()) or selecting columns

(select()). This seamless integration is the cornerstone of the Tidyverse philosophy, promoting

highly readable and sequential data transformation workflows. Below is how the previous examples

would be implemented using arrange(), assuming the dplyr package has been loaded using

library(dplyr):

# Example 1: Sort by var1 descending using arrange()

df %>%

arrange(desc(var1))

# Example 2: Sort by var2 ascending, then var1 descending

df %>%

ARABPSYCHOLOGY.C
OM

https://www.r-project.org/
https://www.rdocumentation.org/packages/base/versions/3.6.2/functions/order
https://www.r-project.org/
https://dplyr.tidyverse.org/
https://dplyr.tidyverse.org/
https://dplyr.tidyverse.org/reference/arrange.html
https://dplyr.tidyverse.org/
https://dplyr.tidyverse.org/reference/arrange.html
https://en.wikipedia.org/wiki/Data_frame
https://dplyr.tidyverse.org/reference/arrange.html
https://en.wikipedia.org/wiki/Ascending_and_descending
https://en.wikipedia.org/wiki/Ascending_and_descending
https://dplyr.tidyverse.org/
https://www.r-project.org/
https://www.r-project.org/
https://dplyr.tidyverse.org/reference/arrange.html
https://dplyr.tidyverse.org/
https://dplyr.tidyverse.org/reference/arrange.html
https://dplyr.tidyverse.org/
https://dplyr.tidyverse.org/
https://scales.arabpsychology.com/?p=107106
https://scales.arabpsychology.com
https://scales.arabpsychology.com


How to Sort a Data Frame by Column in R (With Examples) 7

PSYCHOLOGICAL SCALES scales.arabpsychology.com

arrange(var2, desc(var1))

Handling Missing Values (NA) During Sorting

An important consideration in any sorting operation is how missing values, represented by NA in R,

are handled. By default, both base R's order() and dplyr::arrange() treat missing values by

placing them at the end of the sorted output, regardless of whether the order is ascending or

descending. This behavior is usually desirable, as analysts typically want non-missing data

grouped together.

However, if you need to override this default behavior using base R, the order() function includes

an argument na.last. This argument accepts three values: TRUE (the default, placing NAs last),

FALSE (placing NAs first), or NA (removing rows containing NAs entirely from the sorted output).

Utilizing this argument provides granular control over how observations with incomplete data are

presented in the resulting data frame, ensuring that the presentation aligns perfectly with analytical

or reporting requirements.

Best Practices: Comparing order() vs. arrange()

Choosing between order() and arrange() often comes down to context, performance needs,

and team conventions. Both are valid and powerful tools for sorting data, but they cater to different

styles of programming in R.

Readability and Workflow: For analysts working primarily within the Tidyverse, arrange() is

generally preferred. Its non-standard evaluation (NSE) syntax, where column names are passed

without quotation marks or the df$ prefix, coupled with the pipe operator, leads to highly readable

code that clearly outlines the data transformation steps. The explicit use of desc() for descending

order also improves code comprehension.

Performance: The base R order() function is incredibly fast and highly optimized. In scenarios

where processing speed is the absolute highest priority, particularly with massive datasets where

the overhead of package loading and function calls might matter, order() often maintains a slight

edge over its dplyr counterpart, especially when only numeric sorting is required and the indexing

is performed efficiently.

Integration: If your project relies exclusively on base R for deployment (perhaps due to

environment constraints or avoiding external dependencies), mastering the order() method is

essential. Conversely, if your entire data processing pipeline uses dplyr for filtering, grouping, and

summarizing, arrange() provides superior consistency.
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Conclusion and Summary of Sorting Methods

The ability to efficiently and accurately sort a data frame is a foundational skill in R. We have

thoroughly examined the two predominant methods available for achieving this task. The base R

order() function operates by returning an index vector that is then used to subset the rows,

offering high performance and flexibility for single or multi-column numeric sorting (using negation

for descending order). This method is indispensable for pure base R operations and large-scale

data manipulation where memory efficiency is paramount.

Alternatively, the arrange() function from the dplyr package provides a highly intuitive and

readable syntax, especially when combined with the pipe operator. It replaces the complex

indexing of base R with a direct function call, utilizing the desc() helper for descending sorts. For

the majority of interactive data analysis and general reporting tasks within the Tidyverse

ecosystem, arrange() is the recommended choice due to its clarity and ease of use. By mastering

both approaches, users can select the technique that best fits their specific coding style and

performance requirements, ensuring robust and efficient data preparation.
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