
PSYCHOLOGICAL SCALES scales.arabpsychology.com

How to Reorder Factor Levels in R
(With Examples)

Authored by

stats writer

December 9, 2025

RECOMMENDED CITATION

stats writer (2025). How to Reorder Factor Levels in R (With Examples). PSYCHOLOGICAL

SCALES. Retrieved from https://scales.arabpsychology.com/?p=106880

ARABPSYCHOLOGY.C
OM

https://scales.arabpsychology.com/?p=106880
https://scales.arabpsychology.com/?p=106880
https://scales.arabpsychology.com/?p=106880
https://scales.arabpsychology.com
https://scales.arabpsychology.com


How to Reorder Factor Levels in R (With Examples) 2

PSYCHOLOGICAL SCALES scales.arabpsychology.com

In the field of statistical computing, particularly when using R, managing categorical variables

effectively is paramount for accurate modeling and insightful visualization. Categorical variables

are typically stored as a specialized data structure known as a Factor. A key characteristic of

factors is their defined set of possible values, referred to as Levels.

While R automatically assigns an order to these levels--usually alphabetically--there are frequent

occasions in data analysis where this default ordering is insufficient or misleading. For instance, if

the factor represents an ordinal scale (e.g., small, medium, large), an alphabetical sort would

incorrectly sequence them. Therefore, mastering the technique to explicitly reorder these factor

levels using the combination of the factor() and levels() functions is essential for any serious

R user.

The factor() function is fundamentally responsible for converting a standard vector (often

character or numeric) into a factor object, ensuring efficient storage and proper handling in

statistical routines. The levels() argument within this function is the mechanism through which

we dictate the precise, custom order of categories. This process involves providing an ordered

vector of level names. Once this reordering is complete, the factor variable is ready to be used in

statistical summaries, modeling, or graphical representations, ensuring that the output respects the

intended categorical sequence.

Understanding Factors and Their Importance in R

The Factor data type is one of the most important structures within R, serving as the primary way

to handle nominal and ordinal categorical data. Unlike character vectors, which treat all entries

simply as text strings, factors store the unique categories as integers internally, mapping these

integers to the text labels (the levels). This structure offers several advantages, including

significant memory efficiency for very large datasets containing repetitive categories, and, critically,

it allows statistical functions like linear models (lm()) or generalized linear models (glm()) to

correctly identify and utilize categorical predictors.

When a vector is converted to a Factor without explicit level specification, R defaults to ordering

the Levels alphabetically. While this is pragmatic for basic grouping, it fails when the categories

possess an inherent, non-alphabetical sequence. If a variable measures satisfaction ('High',

'Medium', 'Low'), alphabetical ordering would incorrectly place 'High' before 'Low'. Proper ordering

is not merely aesthetic; it determines how statistical models interpret the baseline or reference

level, and it dictates the sequence in which visualizations, such as bar plots or box plots, present

the data.

Therefore, manipulating factor Levels is a fundamental skill for data preparation. By explicitly

defining the level order, researchers ensure that all subsequent analysis, including calculating

frequency tables, running comparative tests, or generating visual summaries, adheres to the
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logical or conceptual structure of the underlying data. This control is essential for producing reliable

and easily interpretable results, preventing miscommunications that arise from unintended

alphabetical sorting.

The Necessity of Reordering Factor Levels

The need to reorder factor levels arises whenever the default alphabetical sort imposed by R

contradicts the logical, chronological, or ordinal relationship between the categories. Consider data

collected over months of the year; if left to default sorting, "April" would precede "January."

Similarly, in educational data, grades like 'A', 'B', 'C', 'D', and 'F' must be ordered logically for

meaningful analysis, such as trend examination or correlation studies. Without deliberate

reordering, statistical output and graphs often present categories in an arbitrary sequence,

obscuring underlying trends or required contrasts.

Furthermore, the order of Levels is particularly crucial for regression modeling. When a factor is

used as a predictor in a statistical model, R typically sets the first level in the factor definition as the

reference category against which all other categories are compared. If the desired reference

category (e.g., a control group or baseline condition) is not alphabetically first, the factor levels

must be manually reordered to ensure this specific category occupies the initial position. This direct

control over the reference level simplifies the interpretation of model coefficients significantly.

The reordering process is not limited to simple ordinal variables; it is also invaluable for

customizing data presentation. When creating dashboards or formal reports, analysts often prefer

variables to appear in an order optimized for narrative flow or visual impact, rather than a strict

alphabetical list. For instance, sorting regional sales data by descending sales volume, but

maintaining region names as a Factor, requires setting the levels in that customized high-to-low

sequence. This fine-grained control ensures that the final outputs are both statistically robust and

visually compelling for stakeholders.

Core Syntax for Factor Level Manipulation

Fortunately, manipulating factor levels in R is achieved using a very concise and standardized

syntax, relying primarily on overwriting the existing Factor variable while specifying the desired

order within the factor() function. The key is understanding that we must redefine the variable,

explicitly passing the variable back into the factor() function, but this time including the levels

argument which accepts a character vector detailing the new sequence of categories. This vector

must include all existing levels to prevent any data loss or conversion of categories to missing

values (NA).

The standard structure for achieving this reordering is as follows. Note that the levels argument is

key; it accepts a comma-separated vector of level names, enclosed in quotes, in the exact
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sequence desired for the output. This command essentially re-encodes the factor object based on

the new definition, preserving the underlying data points while changing the interpretation of their

associated categories:

factor_variable <- factor(factor_variable, levels=c('this', 'that', 'those', ...))

It is crucial to be meticulous when constructing the vector of new Levels. Any typographical error or

omission of an existing level will result in that category being converted to NA within the redefined

factor, leading to data corruption or unexpected analysis outcomes. Therefore, a prudent practice

involves first checking the existing levels using levels(factor_variable), copying those names,

and then re-sequencing them precisely within the levels argument. The following practical

demonstration shows how to implement this function successfully in a real-world context.

Setting Up the Demonstration: Creating a Sample Data Frame

To illustrate the process of factor level reordering, we begin by creating a simple demonstration

Data frame in R. This structure, which is the most common way to store tabular data in R, will

contain two primary variables: one categorical variable that we intend to manipulate, and one

corresponding numeric variable. We will define a factor representing different sales regions, and a

numeric variable representing the sales figures for each region. This setup mimics a common

scenario in business or research analysis where categorical groupings are associated with

quantitative metrics.

In this specific example, the categorical variable is named region, and it contains five distinct

regional codes ('A', 'B', 'C', 'D', 'E'). Importantly, when we create the Data frame using

data.frame(), we explicitly call factor() on the region vector. Although not strictly necessary if

the vector is character-based (as R often coerces character vectors to factors upon data frame

creation), explicit declaration ensures we are starting with a formal Factor object. The numeric

variable, sales, holds arbitrary figures associated with these regions.

The code below sets up this foundational structure. Reviewing the resulting data frame

immediately after creation confirms the initial structure, showing how the regions are paired with

their respective sales figures. This initial structure provides the baseline against which we will test

our reordering procedure:

#create data frame

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

sales=c(12, 18, 21, 14, 34))

#view data frame

df
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region sales

1 A 12

2 B 18

3 C 21

4 D 14

5 E 34

Inspecting the Default Factor Level Order

Before initiating any reordering, it is always necessary to inspect the current configuration of the

factor variable's Levels. This verification step confirms the default ordering imposed by R, which in

the absence of explicit instruction, will be alphabetical. The function used for this inspection is

levels(), which, when applied to a factor variable, returns a character vector listing the categories

in their current defined order. Understanding this initial state is critical to ensure that the

subsequent reordering procedure achieves the desired transformation.

For our demonstration Data frame, df, we apply the levels() function specifically to the region

variable (accessed via df$region). Since the initial region codes were 'A', 'B', 'C', 'D', and 'E', and

these were provided in alphabetical order during creation, we anticipate that the default factor level

structure will maintain this sequence. This confirmation is vital for establishing the baseline order

that will typically influence visualizations and statistical model output.

Executing the command below provides the current, system-defined order of the levels. As

expected in this case, the output confirms the alphabetical sequence. If the input data had been

scrambled (e.g., 'E', 'A', 'C', 'B', 'D'), the default levels would still return them alphabetically ('A', 'B',

'C', 'D', 'E') unless the input vector was defined as an ordered factor from the start. This reinforces

why manual intervention is often necessary when a specific sequence is required:

#display factor levels for region

levels(df$region)

"A" "B" "C" "D" "E"

Executing the Level Reordering Procedure

Having established the default order, the next step involves actively manipulating the Factor

structure to define a new, custom sequence. This is done by reapplying the factor() function to

the existing variable, utilizing the critical levels argument to pass a character vector that reflects

the desired new order. For our example, we will change the sequence from the alphabetical "A, B,

C, D, E" to a new, non-sequential order: "A, E, D, C, B". This transformation might be required if,
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for example, region 'A' represents the headquarters, and the rest are ordered based on descending

geographic proximity or some other business criterion.

The core of the reordering procedure is the command where the variable df$region is overwritten

by its newly defined self. We ensure that the character vector passed to the levels argument

includes all existing categories, specified precisely in the required order. This process ensures that

the underlying sales data remains correctly associated with the region labels, while the structural

definition of the Factor is updated to reflect the new sequence. This change is purely structural

metadata within the factor object itself.

After executing the reordering command, we immediately use the levels() function again as a

verification step. This practice of "checking your work" is paramount in data manipulation,

guaranteeing that the transformation was successful and yielded the precise order intended. The

output below confirms that the factor Levels are now correctly structured as 'A', 'E', 'D', 'C', 'B',

ready for use in subsequent visualization and data analysis:

#re-order factor levels for region

df$region <- factor(df$region, levels=c('A', 'E', 'D', 'C', 'B'))

#display factor levels for region

levels(df$region)

"A" "E" "D" "C" "B"

The factor levels are now in the custom order that we specified using the levels argument,

demonstrating effective control over this categorical variable structure.

Practical Application: How Reordering Affects Data Visualization

The most immediate and visually apparent consequence of reordering factor Levels is its effect on

data visualization, particularly in plots that use categorical variables on an axis, such as bar charts

or box plots. Unlike scatter plots, where position is determined by continuous values, the position

of bars or boxes in grouped plots is inherently tied to the order of the factor levels. If the levels are

not correctly sequenced, the resulting visualization may be confusing or fail to convey the intended

narrative or ordinal relationship.

In our example, we want to create a bar plot that visualizes the sales data, with the bars ordered

according to our newly defined region factor levels ('A', 'E', 'D', 'C', 'B'). When using base R plotting

functions like barplot(), it is often necessary to ensure that the data fed to the function is itself

ordered correctly, as barplot() processes the data vector sequentially. Therefore, to guarantee

the visual output respects the factor ordering, we must first sort the entire Data frame based on the
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factor level sequence.

This intermediate sorting step uses the order() function combined with levels() to create an

index that resequences the rows of the data frame according to the factor order. Once the data

frame df is internally sorted, calling barplot() on the sales column, and using the region factor

as names, produces a graph where the bars align perfectly with the custom level sequence. This

demonstrates the seamless integration between factor structure manipulation and visual output

control, a necessity for high-quality reporting and effective data communication.

#re-order data frame based on factor levels for region

df <- df

#create barplot and place bars in order based on factor levels for region

barplot(df$sales, names=df$region)

The resulting image confirms that the bars are indeed displayed in the order corresponding

precisely to the redefined factor levels: Region A first, followed by E, D, C, and finally B. This ability

to link the structural metadata of the Factor to the visual presentation is a cornerstone of

sophisticated data visualization in R.

Notice how the bars are positioned in the customized order of the factor levels that we specified for
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region, demonstrating that the structural change successfully translated into a controlled visual

output.

Conclusion: Mastering Factor Level Control

The ability to effectively reorder factor Levels is a vital skill that moves a user beyond basic data

handling into advanced statistical programming in R. This control ensures that categorical data is

correctly interpreted for statistical modeling, where the sequence determines the reference

category, and is accurately represented in visualizations, where the sequence dictates the

aesthetic and narrative flow. By mastering the application of the factor() function coupled with

the levels argument, analysts can prevent the default alphabetical sorting from obscuring critical

ordinal relationships or skewing model interpretation.

While the base Factor manipulation demonstrated here is highly effective, users dealing with more

complex reordering scenarios might explore specialized packages like forcats (part of the

tidyverse ecosystem). These packages offer convenient functions, such as fct_relevel() or

fct_reorder(), which simplify common reordering tasks, like setting a specific level as the

reference or ordering levels based on the values of another variable (e.g., ordering regions by total

sales volume dynamically). However, a deep understanding of the base R approach remains

fundamental.

In summary, whether the goal is to define an ordinal hierarchy, set a specific reference level for

regression, or customize the sequence of elements in a chart, explicit control over factor levels is

non-negotiable for producing rigorous and clear data analysis output. This technique ensures that

your data structures accurately reflect the underlying concepts, leading to more transparent and

reliable statistical conclusions.
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