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In the world of data analysis and statistics, organizing information effectively is paramount. Within

the R programming environment, two primary tools are employed to sort a data table or data

frame based on column values: the built-in order() function from Base R and the highly popular

arrange() function provided by the dplyr package. While order() operates by returning an index

vector that dictates the sorted arrangement, arrange() offers a more intuitive syntax, especially

when dealing with multiple variables and complex data wrangling pipelines. Understanding both

methods is essential for efficient data manipulation in R, allowing users to quickly arrange datasets

in either ascending or descending order. This comprehensive guide details the practical application

of both functions through clear examples, ensuring you can master table sorting regardless of your

preferred methodology.

Fundamentals of Data Sorting in R

Data sorting is a critical step in the exploratory data analysis process. By sorting data, we can

quickly identify patterns, extremes (minimums and maximums), and outliers, thereby gaining

crucial insights into the distribution and structure of the underlying information. In R, data often

resides in structures such as vectors, matrices, or more commonly, data frames and tables. The

method chosen for sorting depends heavily on the structure of the data you are working with and

whether you prefer utilizing core R functions or the extensive functionality offered by the Tidyverse

ecosystem.

When working with statistical tables generated by the table() function in R, the output is

technically an array (a vector with named elements representing counts). Sorting this type of

structure requires specific techniques to ensure that the counts (or frequencies) themselves are

ordered, rather than just the names of the categories. For this task, both Base R and the dplyr

package provide robust solutions, though they approach the task using fundamentally different

mechanisms. The following sections will detail these two distinct approaches to achieve precise

control over your data organization.

The choice between Base R and dplyr often comes down to personal preference and existing

scripting environment. If you are already utilizing the Tidyverse for data transformation,

arrange() is often the most seamless choice due to its integration with the piping operator (%>%).

Conversely, if dependencies are a concern or minimal code execution speed is prioritized, relying

solely on built-in Base R functions like order() is often preferred.

Method 1: Utilizing Base R for Sorting

The Base R approach relies primarily on the order() function. Unlike functions that directly return

the sorted data, order() returns a vector of indices that, when used to subset the original data
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structure, yields the sorted result. This technique is extremely powerful and memory-efficient as it

only calculates the necessary permutation rather than creating an entirely new, potentially large,

sorted vector directly. Understanding how order() works--by mapping the desired sorted position

back to the original position--is key to effective manipulation of arrays and tables in Base R.

To sort a table (or any vector) in ascending order using Base R, you simply call order() on the

table object and use the result to index the table itself. This common practice in R ensures that the

underlying elements are arranged from smallest to largest. When sorting in Base R, the default

behavior is always ascending unless explicitly overridden.

Conversely, to achieve a descending sort, the order() function accepts a crucial logical

argument: decreasing=TRUE. Setting this argument tells R to calculate the indices such that when

applied, the resulting vector or table displays the largest values first. This method provides fine-

grained control over the sorting direction without needing additional packages.

There are two methods you can use to sort a table in R:

Method 1: Use Base R

#sort table in ascending order

my_table_sorted <- my_table

#sort table in descending order

my_table_sorted <- my_table

Method 2: Mastering Data Sorting with the dplyr Package

For users engaged in the Tidyverse environment, the dplyr package offers arrange(), a function

specifically designed for efficient row ordering within data frames (or tibbles). A key difference

here is that arrange() works best on data frame structures, meaning if you start with an R table

(as created by table()), it must first be coerced into a data frame using as.data.frame() before

arrange() can operate on it effectively. This conversion step transforms the categorical names

and their frequencies into explicit columns, typically named 'data' and 'Freq', which are easily

accessible for sorting.

The syntax of arrange() is inherently readable. To sort in ascending order, you simply pass the

column name you wish to sort by (in our case, the frequency column, often labeled Freq) directly

to the function. This direct approach eliminates the need to manually manage index vectors,

making the code cleaner and more intuitive, particularly for those new to R.

To implement a descending sort using arrange(), we utilize the helper function desc(). This
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function wraps the column name inside arrange(), signaling to dplyr that the sorting should

proceed from the highest value to the lowest. This explicit wrapping enhances code clarity and is

the standard Tidyverse practice for descending arrangements. This methodology shines when

sorting by multiple columns, as you can chain column names within arrange(), optionally

wrapping any of them in desc() to control mixed sorting directions.

Method 2: Use dplyr

library(dplyr)

#sort table in ascending order

my_table_sorted<- my_table %>% as.data.frame() %>% arrange(Freq)

#sort table in descending order

my_table_sorted<- my_table %>% as.data.frame() %>% arrange(desc(Freq))

Preparing the Sample Data Table

Before demonstrating the sorting methods, we must first establish the sample data structure. We

begin by creating a simple numeric vector containing several repeated values. This vector

simulates raw survey results or observational data that we want to summarize. The key step then

involves using the table() function in Base R to aggregate these raw values, which generates a

frequency table that counts the occurrences of each unique value. This output--an object of class

'table'--is the target structure for our sorting operations.

The resulting table object, named my_table, displays the unique data values (the categories) as

labels and their corresponding counts (the frequencies) underneath them. When we discuss

sorting a table in this context, we are specifically referring to ordering the categories based on their

frequencies, allowing us to immediately see which values are most or least common in the dataset.

The structure of the sample data is crucial, as it dictates the steps we must take. The table object

we create does not behave exactly like a two-column data frame, which is why the Base R sorting

(Example 1) leverages array indexing, while the dplyr method (Example 2) requires an explicit

conversion to a data frame structure to operate column-wise.

The following examples show how to use each method in practice with the following table in R:

#create vector

data <- c(3, 8, 8, 8, 7, 7, 5, 5, 5, 5, 9, 12, 15, 15)

#create table
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my_table <- table(data)

#view table

my_table

data

3 5 7 8 9 12 15

1 4 2 3 1 1 2

Example 1: Sort Table Using Base R

Practical Application: Sorting Tables Using Base R (order() function)

In this example, we apply the order() function from Base R directly to our my_table object. When

order(my_table) is executed, R determines the sequence of indices necessary to arrange the

frequency counts from the lowest value to the highest value (i.e., ascending order). By then using

these indices within square brackets (my_table), we effectively rearrange the elements of the

original table, resulting in a new table object where the counts are sorted correctly. Notice how the

output maintains the compact format of an R table, with the counts displayed in ascending

sequence.

This method is highly efficient because it leverages R's vector indexing capabilities. The resulting

sorted table clearly shows that the value '3', '9', and '12' all occurred once (frequency 1), followed

by '7' and '15' (frequency 2), '8' (frequency 3), and finally '5' (frequency 4), confirming the

successful ascending sort based on frequency.

We can use the following code to sort the values in the table in ascending order using the order()

function from base R:

#sort table in ascending order

my_table_sorted <- my_table

#view sorted table

my_table_sorted

data

3 9 12 7 15 8 5

1 1 1 2 2 3 4

Next, we demonstrate how to reverse this arrangement to sort the table in descending order. This
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is achieved by incorporating the optional argument decreasing=TRUE within the order() function

call. This modification causes R to calculate the indices necessary to sort the frequencies from

largest to smallest. The resulting output immediately highlights the most frequent values at the

beginning of the table.

The descending sort confirms that '5' (frequency 4) is the most common value, followed by '8'

(frequency 3), and then a tie between '7' and '15' (frequency 2). This immediate visibility of the

highest frequencies is often the most valuable outcome of descending sorting, particularly in quality

control or categorical analysis where identifying dominant factors is crucial.

And we can use the argument decreasing=TRUE in the order() function to sort the values in the

table in descending order:

#sort table in descending order

my_table_sorted <- my_table

#view sorted table

my_table_sorted

data

5 8 7 15 3 9 12

4 3 2 2 1 1 1

Example 2: Sort Table Using dplyr

Practical Application: Sorting Tables Using dplyr (arrange() function)

When transitioning to the dplyr approach, the first critical step is data transformation. Since

my_table is a specialized array object, we must convert it into a standard data frame structure

using as.data.frame(). This action creates two columns: one containing the original data labels

(named data) and one containing the counts (named Freq). This tabular format is essential for

arrange() to work effectively.

Once converted, we utilize the piping operator (%>%) to sequence our operations seamlessly. The

data frame is piped into the arrange() function, where we specify Freq as the sorting variable. By

default, arrange() performs an ascending sort. The resulting data frame provides a clear, row-

by-row view of the sorted frequencies, making it highly readable and compatible with subsequent

Tidyverse operations.

The output of the dplyr method is notably different from the Base R method. Instead of the

compact array representation, we receive a structured data frame where the categories and their
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frequencies are clearly labeled in columns. This format is often preferred in complex data

manipulation workflows where column names are necessary for unambiguous referencing.

We can use the following code to sort the values in the table in ascending order using the

arrange() function from the dplyr package:

library(dplyr)

#sort table in ascending order

my_table_sorted <- my_table %>% as.data.frame() %>% arrange(Freq)

#view sorted table

my_table_sorted

data Freq

1 3 1

2 9 1

3 12 1

4 7 2

5 15 2

6 8 3

7 5 4

Implementing Descending Sort with dplyr

To achieve a descending sort using dplyr, we simply wrap the sorting column, Freq, within the

desc() helper function inside the arrange() call. This is the idiomatic way to instruct dplyr to

arrange the rows from the highest frequency to the lowest. The use of desc() makes the intent of

the sorting operation immediately clear to anyone reading the code.

The resulting output maintains the data frame structure but presents the rows sorted based on the

descending order of the Freq column. This approach is highly flexible and scalable. If you needed

to sort by Freq descendingly, and then by the data column ascendingly (for tie-breaking), you

would simply list desc(Freq), data within the arrange() function.

This method is highly favored in complex data pipelines because the data structure remains

consistent (a data frame), and the sorting operation fits naturally into a sequence of

transformations, filtering, and summarization steps facilitated by the Tidyverse tools.

And we can use the desc() function to sort the values in the table in descending order:
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library(dplyr)

#sort table in descending order

my_table_sorted <- my_table %>% as.data.frame() %>% arrange(desc(Freq))

#view sorted table

my_table_sorted

data Freq

1 5 4

2 8 3

3 7 2

4 15 2

5 3 1

6 9 1

7 12 1

Comparison of Sorting Methods: Base R vs. dplyr

Choosing between Base R's order() and dplyr's arrange() involves weighing efficiency,

readability, and integration with other tools. The order() function is extremely fast and efficient,

relying solely on R's core indexing mechanisms. It is the preferred method when maximizing

performance on large datasets is paramount and when you specifically need to work with array-like

structures like R tables without converting them.

However, order() requires a slightly more complex understanding of indexing and subsetting,

which can sometimes reduce code clarity, especially for multi-column sorting where the syntax

becomes less straightforward. The resulting output maintains the native R table/vector format,

which may not be ideal if the next step involves functions that strictly require data frames or tibbles.

In contrast, arrange() excels in clarity and integration. Its syntax is highly readable, making code

maintenance easier, and it fits perfectly into the Tidyverse workflow using the piping structure.

While arrange() requires the initial step of coercing a table into a data frame, which adds a minor

computational overhead, the benefits in terms of code elegance and compatibility with functions

like filter(), mutate(), and group_by() often outweigh this cost for standard data analysis

tasks. For most modern R programming, especially involving data preparation and transformation,

the dplyr approach is the industry standard.

Conclusion: Mastering Data Organization in R

Effective data organization is fundamental to statistical analysis, and both Base R and the dplyr
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package offer powerful, reliable methods for sorting tables and data frames. Whether you prefer

the index-based efficiency of the order() function in Base R or the highly readable, pipeline-

friendly syntax of arrange() in dplyr, mastering these techniques ensures that you can quickly

structure your data to extract meaningful insights. By understanding when to apply data frame

coercion and how to control the sorting direction (ascending vs. descending), you gain full

command over your R data manipulation workflows.

We encourage practitioners to experiment with both methods to determine which approach best fits

their specific project requirements and coding style. Regardless of the choice, being proficient in

data sorting is a foundational skill necessary for all serious data analysts using R.
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