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The efficient reordering of datasets is a cornerstone of modern data analysis and preparation.

Within the dplyr package, a fundamental element of the Tidyverse ecosystem in the R

programming language, this essential task is primarily handled by the arrange() function. This

powerful verb allows users to sort the rows of a data frame based on the values contained within

one or more designated columns. While direct column reference is straightforward, a significant

challenge arises when the column name must be provided dynamically as a character vector,

commonly referred to as a string.

This comprehensive guide is dedicated to mastering the specific technical methodology required to

leverage the arrange() function effectively when column identifiers are stored in variables as

strings. This scenario is highly common in advanced programmatic analyses, iterative loop

executions, or when processing user-defined inputs. Solving this requires understanding the

intricacies of Tidy Evaluation and non-standard evaluation (NSE), the foundational principles

governing how dplyr functions interpret their arguments and execute operations within the data

context.

Non-Standard Evaluation and the Need for Dynamic Sorting

The dplyr package introduced a revolution in data manipulation within R by offering a consistent,

highly performant, and remarkably readable set of verbs. The arrange() verb is critical for sorting.

In typical usage, developers refer to columns directly without quotes, capitalizing on R's non-

standard evaluation capabilities (NSE). For example, sorting a dataset named df by a column

called score simply uses the syntax df %>% arrange(score). This NSE behavior makes code

concise but creates hurdles when inputs are dynamic.

However, modern data pipelines often demand dynamic column selection. Consider a scenario

where the column required for sorting is determined by an external parameter, such as a

configuration setting or an argument passed to a custom function. In these instances, the column

name exists as a character string, not as an unquoted symbol. Attempting to pass this string

directly into the arrange() function, particularly when combined with helpers like desc() for

descending order, often results in failure or produces unexpected behavior. This is because dplyr

expects a symbolic column reference, which a simple quoted string cannot provide in this

evaluation context.

To successfully bridge the conceptual gap between a literal character string and an executable

column symbol, we must leverage specialized tools from the rlang package, which is the engine

behind Tidy Evaluation. The fundamental solution involves a two-step process: first, converting the

string into a symbol, and second, unquoting or "splicing" that symbol directly into the function call.

This mechanism ensures that the arrange() function accurately recognizes the dynamic input as a

valid column reference existing within the scope of the data frame.
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The Problem of Data Masking and Naive Failures

When dplyr functions like arrange() are executed, they employ a key feature called data masking.

This feature prioritizes variables defined within the data frame environment (i.e., column names)

over variables residing in the global environment. This powerful abstraction allows for the intuitive

syntax of writing arrange(column_name) rather than the explicit arrange(df$column_name).

However, this convenience immediately becomes problematic when the intended column name is

defined externally as a variable containing a character value.

Consider the practical requirement of sorting rows in descending order based on a column whose

name is held in a variable, such as col_to_sort <- 'team'. A common, yet incorrect, attempt

would be df %>% arrange(desc(col_to_sort)). This attempt fails because the desc() function,

which is designed to wrap column references, interprets the literal string value stored in

col_to_sort as a constant value, not as an instruction to look up a column. Consequently, the

sort operation effectively performs no change to the row order, as demonstrated in the upcoming

examples. This failure confirms that the function is not performing the necessary Non-Standard

Evaluation (NSE) required to resolve the column name when it is presented as a quoted string.

To successfully overcome this limitation and force R to evaluate the string as a column reference,

we must explicitly convert the character value into a symbol object. Following this conversion, we

must instruct R to execute or "unquote" that symbol within the function call's specific evaluation

context. This powerful combination of conversion and execution is facilitated by the sym() function

(from the rlang package) and the double-bang operator, !!, which together manage the injection of

code elements.

The Tidy Evaluation Solution: Implementing !!sym()

The standard, recommended methodology for integrating column names passed as strings into

arrange() utilizes the core components of Tidy Evaluation: the !! (unquote operator) and sym()

(string-to-symbol converter). This powerful pairing, frequently referred to as !!sym(), represents the

canonical technique within the Tidyverse for managing dynamic inputs through quasi-quotation.

The sym() function's role is to accept a character string (e.g., 'points') and transform it into a

symbol object. A symbol object functions as a placeholder, representing a variable name before R

attempts to find its value. Once the symbol is created, the !! operator forces immediate evaluation

of that symbol within the context of the enclosing function (in this case, desc(), nested inside

arrange()). This injection effectively simulates the action of the developer manually typing the

unquoted column name directly into the function call, thereby satisfying the requirements of data

masking.

When aiming for dynamic ordering, especially when using the desc() helper function for reverse
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sorting, the general syntax should strictly follow this structure:

library(dplyr)

# Assume 'col_name_string' holds the column name, e.g., 'team'

df %>% arrange(desc(!!sym('team')))

This precise pattern--desc(!!sym('column_name'))--is the accepted method for passing a

dynamic string argument to the desc() function within the context of arrange(), ensuring the

successful dynamic sorting of rows in the specified order.

Setup and Initialization in R

Prior to executing any commands utilizing the arrange() function, the necessary package must be

installed and loaded into the active R session. If the package has not been previously installed, the

standard installation command must be executed. Although dplyr is often installed as part of the

larger Tidyverse collection, focusing only on the required packages is a good practice for

minimizing dependencies.

To install the prerequisite packages, execute the following command in your R console:

install.packages('dplyr')

Once installation is finalized, the library must be loaded using the command library(dplyr).

Since the !!sym() syntax depends on functions housed in the rlang package (which is an

automatic dependency of dplyr), loading dplyr typically makes the sym() function available

implicitly. Explicitly loading rlang (library(rlang)) is rarely necessary unless using more

advanced meta-programming features.

With the environment successfully configured, we can proceed to apply the dynamic sorting

technique using a concrete dataset, allowing us to observe the contrast between the failed naive

approach and the successful Tidy Evaluation method.

Practical Demonstration with a Sample Dataset

To thoroughly demonstrate the critical need for and correct implementation of the !!sym() pattern,

we begin by constructing a sample data frame. This fictional dataset contains statistics for several

basketball players, serving as an ideal platform to observe the outcomes of both incorrect and

correct dynamic column referencing.

# Create sample data frame for demonstration
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df <- data.frame(team=c('A', 'B', 'B', 'C', 'B', 'C', 'A', 'C'),

points=c(22, 39, 24, 18, 15, 10, 28, 23),

assists=c(3, 8, 8, 6, 10, 14, 8, 17))

# View initial data frame structure

df

team points assists

1 A 22 3

2 B 39 8

3 B 24 8

4 C 18 6

5 B 15 10

6 C 10 14

7 A 28 8

8 C 23 17

Our goal is to sort the rows of df in descending alphabetical order based on the values in the team

column. Since the team column holds character data, descending order implies sorting from 'C'

down to 'A'. We will first showcase the prevalent error made by users attempting to use a column

name stored in a string variable directly inside the desc() wrapper.

Attempting Naive String Sorting (The Failure Case)

When a quoted string is used literally inside the desc() function, R fails to recognize it as a column

identifier, instead treating it as a constant value. The result shown below confirms that the row

order remains unchanged from the original data frame, demonstrating the failure of the sort

operation:

library(dplyr)

# Attempt to arrange rows using a standard string input

df %>% arrange(desc('team'))

team points assists

1 A 22 3

2 B 39 8

3 B 24 8

4 C 18 6

5 B 15 10

6 C 10 14

https://dplyr.tidyverse.org/reference/desc.html
https://statistics.arabpsychology.com/?p=24040
https://statistics.arabpsychology.com
https://statistics.arabpsychology.com


Arranging Data with dplyr: Ordering Rows by String Column Names in R 6

PSYCHOLOGICAL STATISTICS statistics.arabpsychology.com

7 A 28 8

8 C 23 17

This output is crucial, as it visually confirms that arrange() and its associated helper functions,

when relying on Non-Standard Evaluation, do not accept simple character strings as valid,

executable column references.

Successful Dynamic Sorting using !!sym()

To execute the dynamic sort successfully, we must apply the correct Tidy Evaluation technique:

converting the character value 'team' into a symbol object using sym(), and subsequently injecting

it using the !! unquote operator. This ensures that arrange() receives the argument in the precise

format required for proper data masking and column lookup.

library(dplyr)

# Arrange rows in descending order based on values in the team column using !!sym()

df %>% arrange(desc(!!sym('team')))

team points assists

1 C 18 6

2 C 10 14

3 C 23 17

4 B 39 8

5 B 24 8

6 B 15 10

7 A 22 3

8 A 28 8

The successful result demonstrates that the rows are now correctly sorted in descending

alphabetical order ('C' groups appear before 'B' groups, followed by 'A' groups). The

implementation of !!sym() successfully transformed the character input into a recognized and

executable column reference for the sorting function.

Alternatives and Recommended Coding Practices

While the !!sym() method is the most modern, robust, and recommended approach for handling

dynamic column referencing within the Tidyverse, it is important to contextualize this approach by

reviewing standard arrange() behavior and older alternatives.
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The preferred, non-dynamic way to use arrange() remains passing the column name without

quotes. This should always be utilized when the column name is fixed and known at the time of

writing the code, promoting readability and simplicity:

# Standard arrangement (ascending order)

df %>% arrange(team)

# Standard arrangement (descending order)

df %>% arrange(desc(team))

This syntax supports efficient sorting across multiple columns, where subsequent columns act as

tie-breakers. This simple approach is superior unless the column identifier must truly be calculated,

stored, or retrieved dynamically during execution in the R environment.

An alternative route, primarily relevant for legacy code or when avoiding complex Tidy Evaluation

syntax, involves using the "underscore" variants of dplyr functions, such as arrange_at(). These

functions were specifically designed to process character vectors (lists of strings) for column

selection. Although these functions are now largely superseded by modern Tidy Evaluation

techniques (such as `across()` combined with metaprogramming), arrange_at() still offers a

readable solution when dealing strictly with a vector of column names as strings:

# Using arrange_at for sorting by string column names (older method)

cols_to_sort <- c('team', 'points')

df %>% arrange_at(cols_to_sort)

Despite the existence of these alternatives, mastering the quasi-quotation syntax is paramount for

writing flexible, high-performance, and forward-compatible code within the Tidyverse. This

expertise enables R developers to construct functions that seamlessly accept column names as

strings while fully leveraging the robust data-masking capabilities inherent in functions like

arrange().

Further Learning and Resources

For individuals seeking more comprehensive documentation on the arrange() function within

dplyr, including advanced techniques for use with multiple columns and data grouping, the official

Tidyverse documentation is the most authoritative source.

To further enhance your skills in the R environment, consider exploring these related topics:

A detailed tutorial focused on grouping and summarizing data frame structures.
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An essential guide to renaming and selecting columns dynamically using Tidy Evaluation.

An in-depth explanation of the core principles of Tidy Evaluation and quasi-quotation.

Note: You can find the complete, up-to-date documentation for the arrange() function by visiting

the official dplyr reference page.
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