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The ability to efficiently sequence and reorder data is a foundational skill in modern R programming

and statistical computing. Whether the goal is preparing a dataset for complex modeling,

generating sequential visualizations, or simply verifying the integrity of input data, arranging rows

into a meaningful order is almost always a prerequisite step. Fortunately, the process of sorting

rows within an R data frame has been streamlined and perfected by the powerful collection of

packages known as the Tidyverse.

This comprehensive guide is dedicated to mastering the art of data arrangement using the

specialized arrange() function. This function is a core component of the highly favored dplyr

package, which is designed explicitly to simplify and accelerate common data manipulation tasks.

dplyr provides a set of intuitive "verbs" that allow analysts to express complex data operations in a

readable and highly efficient manner.

We will systematically explore various applications of the arrange() function, beginning with basic

single-column sorts and progressing toward advanced techniques, such as defining custom sorting

hierarchies and utilizing categorical variables. All demonstrations will use a consistent sample data

frame detailing athlete statistics, providing a clear visual context for how each sorting method

modifies the data structure. Before proceeding with the practical arrangement examples, ensure

that the dplyr library is properly installed and loaded into your R session.

Establishing the Environment and Sample Data Frame

To begin our practical exploration of row arrangement, we must first ensure our working

environment is correctly configured. This involves loading the necessary package and defining the

dataset we will be manipulating. The dplyr package must be loaded using the standard R

command, providing access to the powerful suite of data verbs, including arrange().

Our sample dataset, referenced throughout this tutorial as the data frame df, is specifically

constructed to illustrate various data types and common complexities encountered in real-world

data. It includes three distinct columns: player (a character string acting as a unique identifier),

points (an integer metric representing scores), and assists (an integer count that notably contains

one missing observation).

The inclusion of different data types--character strings and numeric integers--as well as a missing

value (NA) is deliberate. This structure allows us to demonstrate how the arrange() function

interacts with diverse data elements, particularly its crucial handling of NA values. Understanding

this interaction is vital for creating robust and predictable data preparation workflows.

The following code block details the creation of the df data frame and shows its initial, unsorted

state, which serves as our baseline for all subsequent arrangement operations.
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#create data frame

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

points = c(12, 14, 14, 15, 20, 18, 29),

assists = c(3, 5, 7, 8, 14, NA, 9))

#view data frame

df

player points assists

1 A 12 3

2 B 14 5

3 C 14 7

4 D 15 8

5 E 20 14

6 F 18 NA

7 G 29 9

Fundamental Row Arrangement: Sorting by a Single Column

The most frequent use case for the arrange() function involves reordering the entire data frame

based on the values found in just one column. By default, arrange() executes an ascending sort.

This means that data will be ordered from the lowest value to the highest value for numeric

columns, and alphabetically (A to Z) for character columns.

To perform a simple ascending sort, you utilize the pipe operator (%>%) to feed the data frame into

the arrange() function, followed only by the name of the column designated as the sorting key. The

elegance of the pipe operator, a hallmark of the Tidyverse, allows the code to be read almost as a

declarative sentence, greatly enhancing code comprehension and flow.

For example, to order our dataset based on scores, we specify the points column. The entire data

frame structure is reorganized based on this single criterion, moving the rows containing the

smallest point totals to the top of the output. This fundamental operation is the cornerstone of

effective data inspection and preliminary analysis.

The following illustration demonstrates arranging the df data frame solely by the points column in

its default ascending order. Note how the first three rows now correspond to the lowest recorded

point totals (12, 14, 14), correctly resequencing the dataset.

library(dplyr)

df %>% arrange(points)
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player points assists

1 A 12 3

2 B 14 5

3 C 14 7

4 D 15 8

5 F 18 NA

6 E 20 14

7 G 29 9

Controlling the Sorting Direction: Ascending versus Descending

While the default ascending order is useful for identifying minimum values or starting sequences,

data analysis frequently requires the reverse order--the descending order (largest to smallest).

When ranking performance, for instance, we need the highest scores listed first. The dplyr package

facilitates this requirement through the use of a dedicated helper function: desc().

To achieve a descending sort, the column name intended for sorting must be wrapped within the

desc() function call inside arrange(). This simple modification signals to the function that the

default ordering should be inverted. This method offers immediate and explicit control over the

presentation of the data frame, making it invaluable for tasks such as quickly identifying outliers,

top performers, or recent events.

This technique is robust and works equally well on both numeric and character data, reversing the

standard alphabetical sequence (Z to A). The ability to switch effortlessly between ascending and

descending sequences based on analytical need is a hallmark of efficient data manipulation in R.

The subsequent example sorts the df data frame based on points, applying desc() to ensure the

highest scores appear at the beginning. Observe that Player G, with 29 points, is now correctly

placed in the first row, illustrating the effective reversal of the sort order.

df %>% arrange(desc(points))

player points assists

1 G 29 9

2 E 20 14

3 F 18 NA

4 D 15 8

5 B 14 5

6 C 14 7

7 A 12 3
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Handling Missing Data Points (NA) During Arrangement

A crucial consideration in any data manipulation process is the handling of missing values, which

are represented by NA in R. The arrange() function adheres strictly to the standard R conventions

for sorting: all rows containing NA values in the specified sorting column are consistently placed at

the end of the sorted output. This behavior holds true regardless of whether the sort direction is

ascending or descending.

This predictable placement serves a fundamental analytical purpose: it ensures that missing data

does not arbitrarily interfere with the primary order established by valid observations. By relegating

incomplete records to the end, the analyst can focus initial attention on the complete, usable data

points, grouping the missing records together for subsequent inspection, imputation, or cleaning

procedures.

This principle is clearly demonstrated when sorting columns that frequently contain missing entries,

such as the assists column in our sample data frame. Despite the valid numerical entries being

sorted correctly, the row corresponding to Player F, which holds an NA in the assists column, is

reliably moved to the final position. This consistent handling of missing data significantly simplifies

and stabilizes data preparation workflows.

df %>% arrange(assists)

player points assists

1 A 12 3

2 B 14 5

3 C 14 7

4 D 15 8

5 G 29 9

6 E 20 14

7 F 18 NA

df %>% arrange(desc(assists))

player points assists

1 E 20 14

2 G 29 9

3 D 15 8

4 C 14 7

5 B 14 5

6 A 12 3

7 F 18 NA
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Hierarchical Sorting: Ordering by Multiple Criteria

In complex datasets, sorting by a single column often proves insufficient because the primary

sorting key may contain numerous duplicate values. When these "ties" occur, a definitive row order

cannot be established without a secondary sorting key. The arrange() function is perfectly

equipped to manage this complexity by allowing the user to specify multiple column names as

arguments, separated by commas.

The order in which these columns are listed establishes a strict sorting hierarchy. arrange() first

sorts the data based on the values in the initial column. If any rows share identical values in this

primary column, those tied rows are then sorted exclusively using the values in the second column

listed. This process continues through any subsequent columns, ensuring that every row

eventually finds a stable and logically determined position in the output.

In the demonstration below, we initially sort by points (ascending). Players B and C both scored

14 points, resulting in a tie. The secondary criterion, assists (also ascending by default), resolves

this tie: Player B (5 assists) is placed before Player C (7 assists). This robust multi-column sorting

capability is essential for creating reliable, stable, and analytically meaningful data sequences.

#sort by points, then assists

df %>% arrange(points, assists)

player points assists

1 A 12 3

2 B 14 5

3 C 14 7

4 D 15 8

5 F 18 NA

6 E 20 14

7 G 29 9

Crucially, analysts are not constrained to using the same sort direction across all criteria. It is

common practice to sort the primary key ascending (e.g., date) while sorting a secondary key

descending (e.g., score). This flexible control is achieved by selectively applying the desc()

function only to the columns where a descending order is desired. In the following example, the tie

between players B and C is broken by sorting assists in descending order, reversing the previous

outcome. Player C (7 assists) now correctly precedes Player B (5 assists), demonstrating the fine-

grained control available through hierarchical sorting.

#sort by points ascending, then assists descending
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df %>% arrange(points, desc(assists))

player points assists

1 A 12 3

2 C 14 7

3 B 14 5

4 D 15 8

5 F 18 NA

6 E 20 14

7 G 29 9

Implementing Custom Row Order Using Factors

Standard sorting methods (numerical or alphabetical) are insufficient when the required sequence

is based on specific business logic or predefined categorical significance, rather than inherent data

value. This scenario is typical when dealing with categorical variables, such as hierarchical

performance tiers (e.g., bronze, silver, gold) or, in our case, a specific, non-alphabetical sequence

of players.

To impose a custom sort order in R, the column must be converted into a factor data type. A factor

stores categorical data, and most importantly, it permits the assignment of explicit levels that

define the internal order of the categories. When arrange() processes a factor, it ignores the

alphabetical or numerical values and sorts the data strictly according to the sequence of these

defined levels.

By embedding the factor() function directly within the arrange() call, we can define the precise

sequence of categories required using the levels argument. The data frame rows are then

reordered to match this exact custom sequence. This advanced technique is crucial for ensuring

that reports, tables, and visualizations present categorical variables in a logically meaningful order,

overriding the default lexicographical approach.

The following code sorts the data frame based on a custom player sequence: D, C, A, B, E, F, G.

The resulting data frame perfectly adheres to this prescribed order, overriding the standard

alphabetical sort that would otherwise apply to the player column.

#sort by player with custom order

df %>% arrange(factor(player, levels = c('D', 'C', 'A', 'B', 'E', 'F', 'G')))

player points assists

1 D 15 8

2 C 14 7
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3 A 12 3

4 B 14 5

5 E 20 14

6 F 18 NA

7 G 29 9

Summary of Key Arrangement Principles in R

The arrange() function, provided by the dplyr package, is the standard, modern solution for

ordering rows within an R data frame. Mastering its application--from simple sorting to complex

hierarchical and custom ordering--is fundamental for efficient data manipulation and professional

data presentation.

We have covered the necessary mechanics to take full control of row sequencing. The following

key takeaways summarize the essential principles for using arrange() effectively:

The default sort direction for arrange() is ascending (lowest to highest, A to Z).

The desc() helper function must be used to explicitly specify a descending order for any chosen

column.

When multiple columns are provided, the order they are listed determines the hierarchy of the

sort, resolving ties sequentially.

Missing values (NA) are predictably and consistently placed at the end of the dataset, regardless

of the sort direction.

For non-lexical sorting sequences, the column must be converted to a factor, and the desired order

must be defined using the levels argument.

By applying these techniques, you ensure that your data is always structured in the most

meaningful and analytically useful sequence for downstream tasks like reporting, visualization, and

statistical modeling.

You can find the complete official documentation for the arrange() function here.
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