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Definition: The Likert-type scale is a widely used psychometric instrument for measuring
attitudes, opinions, or perceptions in research contexts. It presents respondents with a
series of statements accompanied by symmetrical response options, typically structured on
a five-point scale ranging from “Strongly Disagree” to “Strongly Agree”. Each point on the
scale represents a gradation of agreement or sentiment, allowing researchers to transform
subjective responses into quantifiable data for statistical analysis and interpretation.

Keywords: Likert scale; measurement; psychometrics; scale development; questionnaire
design; survey design

1. Introduction
1.1. Overview of the Likert Scale

The Likert scale is a widely utilized rating scale for measuring unobservable constructs,
such as attitudes, opinions, or perceptions through a structured response format [1]. It
consists of a series of statements or questions, each accompanied by a symmetric range
of response options that allow respondents to indicate their level of agreement or dis-
agreement. A typical five-point scale includes options ranging from “Strongly Disagree”
to “Strongly Agree”, with intermediate responses such as “Disagree”, a neutral “Neither
Agree nor Disagree”, and “Agree”. The term “Likert-type scale” encompasses both the
original methodology introduced by Rensis Likert and its variations, including scales with
different numbers of points (e.g., 4 to 7 points).

The Likert-type scale is a valuable research tool due to its ability to capture human
sentiments in a standardized manner, enabling respondents to express varying degrees
of opinion rather than binary choices. By transforming subjective qualitative data into
quantifiable metrics, it facilitates detailed data collection and robust statistical analysis.
Furthermore, aggregating responses across multiple items offers a comprehensive measure
of underlying attitudes or opinions. This versatility makes the scale an indispensable
tool in disciplines such as psychology, marketing, social sciences, and healthcare, where
understanding participants’ perspectives is critical.

1.2. Historical Background and Development

The Likert (pronounced as “Lick-urt”) scale was developed by American social sci-
entist Rensis Likert (1903-1981) in 1932 as part of his doctoral thesis, A Technique for the
Measurement of Attitudes [2]. In subsequent work, Likert and his colleagues refined the pro-
cess by simplifying the Thurstone scaling technique, a contemporary method for measuring
latent variables such as attitudes on a continuous scale.
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The Thurstone method, one of the earliest techniques for measuring latent variables
such as attitudes on a continuous scale, required experts to evaluate and assign scale
values to statements, making it resource-intensive and dependent on complex scoring
procedures. The Likert scale addressed these challenges by introducing a simplified scoring
system, where numerical values were directly assigned to participant responses. This
approach made the process more efficient, consistent, and reliable, representing a significant
advancement over the original Thurstone method [3].

Over the decades, the original scale has undergone numerous adaptations to meet
diverse research needs. These include even-numbered scales, which eliminate the neutral
midpoint and compel respondents to take a definitive stance, as well as seven-point scales
that offer greater response granularity. Moreover, the scale’s language and response options
have been customized to align with specific research contexts, shifting from the traditional
agreement-based format to alternatives that measure frequency, importance, satisfaction,
and other perceptual dimensions. Despite its widespread adoption, debates continue
regarding the appropriate analysis and interpretation of Likert-type scales, particularly
whether their response options should be treated as ordinal or interval data [4].

2. Design of the Likert-Type Scale
2.1. Likert Items and Likert-Type Scales

The terms Likert item and Likert-type scale are often used interchangeably but rep-
resent distinct concepts in survey research. A Likert item refers to a single question with
a Likert-type response format, while a Likert-type scale is a composite measure compris-
ing several (typically 4 to 10) related Likert items designed to assess a broader construct.
Responses to individual items are summed or averaged to generate an overall score repre-
senting the respondent’s position on the construct (Table 1).

Table 1. Comparison of Likert items and Likert-type scales.

Aspect Likert Items Likert-Type Scales
Measures a single, specific Measures an overall construct or
Scope - - .
attitude or perception latent variable
. Consists of one question with ~ Composed of multiple, typically
Composition ordinal responses 4 to 10, related Likert items

Responses summed or averaged

Scoring Response analyzed individually across items

An example of a Likert-type scale is the 36-item Short Form Health Survey (SF-36)
questionnaire, a standardized tool for measuring health-related quality of life across eight
domains of health. The SF-36 uses individual Likert items, with their scores aggregated
into two composite scores representing physical and mental health [5].

2.2. Formulating Likert-Type Scale Questions

Designing effective Likert-type scale questions is essential for capturing accurate and
meaningful data in survey research. The quality of the data collected depends on the
clarity and precision of the questions posed. As with general principles of questionnaire
design [6-8], each Likert-type item must be carefully constructed to elicit reliable and valid
responses that truly reflect the respondents” attitudes or opinions.

Questions should be clearly worded, concise, and devoid of ambiguity to ensure
consistent interpretation among respondents. Ambiguous or complex phrasing can lead
to misinterpretation, resulting in data that do not accurately represent the respondents’
true feelings. Each item should address a single idea or statement to minimize confusion
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and facilitate precise responses. Double-barreled questions—those that ask about two
issues at once—should be avoided as respondents may agree with one part of the question
while disagreeing with the other. Similarly, double-negatives should also be avoided as
they increase the cognitive burden and the likelihood of misreading or misunderstanding
the statement. In addition, items should be phrased neutrally to avoid biasing responses.
Leading or loaded terms that suggest socially desirable answers can skew results and
undermine the objectivity of the data.

Framing Likert-scale items in an interrogative format, rather than an assertive format,
has been suggested to encourage respondents to engage more critically with their answers,
thereby reducing response biases [9,10], such as default response bias and acquiescence bias.
Default response bias occurs when individuals select options based on ease or accessibility,
such as the first choice, the midpoint, or other readily available responses. Acquiescence
bias, the tendency to agree with statements regardless of their content, introduces systematic
errors that can distort survey outcomes.

To mitigate these issues, it is essential to pre-test Likert-scale items with a small, repre-
sentative sample before full deployment. Pre-testing helps identify potential problems with
wording or interpretation, allowing researchers to refine the questions for improved clarity
and consistency. Feedback from the pre-test ensures that the items are well understood
and appropriately capture the intended constructs, enhancing the overall reliability and
validity of the survey.

2.3. Choice of Likert Item Options

Choosing effective Likert item options is crucial for capturing accurate and meaningful
data in survey research. A well-designed Likert item provides a clear, balanced range of
response options that accurately reflect the respondents’ attitudes or opinions. In addition,
including a brief instruction or preamble at the beginning of the Likert-type scale is essential
to guide respondents on how to interpret and use the scale correctly. For example, a
preamble might state: “On a scale of 1 to 5, where 1 = Strongly Disagree and 5 = Strongly
Agree, please indicate the extent to which you agree with the following statements”. This
introductory instruction ensures that respondents understand the scaling system and the
meaning of each response option.

Likert item options should typically range from four to seven points to provide a
balanced and symmetrical scale of choices [11]. A balanced scale ensures that respondents
have an equal opportunity to express positive and negative sentiments, as well as neutrality,
if applicable. This balance minimizes response bias and enhances the reliability of the
data collected.

For example, in a common five-point Likert-type scale, the following response anchors
may be used:

Strongly Disagree;
Disagree;

Neither Agree nor Disagree;
Agree;

Strongly Agree.

This configuration includes two negative options, a neutral midpoint, and two positive
options, providing a symmetrical range around the neutral point.

Deciding the number of response options involves balancing the need for detailed data
with the risk of respondent fatigue. A greater number of points enables finer distinctions in
respondents’ attitudes, enhancing the sensitivity of the measurement [12]. For instance, a
seven-point scale might include additional options such as “Slightly Disagree” and “Slightly
Agree”, allowing for subtler differences in opinion.
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However, too many response points can overwhelm respondents, potentially leading
to respondent fatigue. This fatigue can manifest as reduced attention, rushed responses,
or even survey abandonment, all of which can compromise data quality [13]. A review
study of 60 articles using Likert scales, published between 2012 and 2021, concluded that
odd-numbered response scales of more than five points, especially seven-point scales, were
the most effective in terms of reliability and validity [14].

Another study that compared data characteristics of Likert-type scales with 5-point,
7-point, and 10-point response formats found that the 5- and 7-point scales produced
the same mean scores when rescaled, whereas the 10-point format tended to produce
slightly lower relative means. Notably, the scale format had minimal impact on other data
characteristics, such as variation around the mean, skewness, or kurtosis. These findings
suggest that while the number of points on the scale can influence mean scores, other
statistical properties remain largely consistent across formats [15].

The decision to include a neutral response option should be guided by the research
objectives. A neutral option, such as “Neither Agree nor Disagree”, allows respondents to
avoid forced choices that might not accurately represent their true perspective. However,
some researchers argue that neutral options can attract indecisive respondents or those
unwilling to take a stance. This disengagement may stem from factors such as survey
fatigue, lack of comprehension, time pressure, or a reluctance to commit. Consequently, the
inclusion of a neutral option can dilute the discriminative power of the data. Researchers
must carefully weigh these trade-offs and consider whether a forced-choice format with an
even number of response options better aligns their study objectives [16]. Pilot testing can
help determine the most effective approach for the target population and research question.

Using terms such as “Neutral” or “Undecided” as response options in agreement
or satisfaction scales is generally discouraged, as these terms may not accurately reflect
a neutral stance within the specific context of the scale. For example, on an agreement
scale, “Neutral” does not clearly correspond to the continuum between agreement and
disagreement. Instead, using “Neither Agree nor Disagree” more explicitly conveys a
middle-ground position on the statement [14].

The visual layout of Likert responses, particularly in online surveys, can influence
respondents’ cognitive and perceptual processes. Vertical Likert-scale formats tend to
elicit higher rates of extreme responses compared to horizontal formats. This difference
arises because the compact visual arrangement of vertical layouts makes endpoints appear
less extreme and more accessible. In contrast, horizontal formats span a wider visual
range, requiring greater effort to select extreme options, thereby reducing extreme response
tendencies [17].

In addition, the choice of graphical elements, such as radio buttons versus square
checkboxes, may affect user perception and response accuracy. Radio buttons, commonly
associated with single, mutually exclusive choices, are the standard graphical element
for Likert-scale items. Square checkboxes, on the other hand, suggest the possibility of
multiple selections, potentially introducing cognitive ambiguity and reducing the clarity of
the measurement instrument [18].

If numerical labels are used alongside text anchors in the Likert response set, careful
consideration is crucial to minimize response bias and enhance data quality. The selection of
numerical values can significantly influence participants’ interpretation and response patterns.
For example, bipolar scales (e.g., —2, —1, 0, 1, 2), rather than unipolar (1, 2, 3, 4, 5), may
unconsciously discourage respondents from selecting extreme negative values due to leniency
or positivity bias [19].

Moreover, a well-designed Likert response set should include a clear midpoint (e.g., 3
on a 1-5 scale) to accommodate respondents with neutral or uncertain attitudes. A 1-5 scale,
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rather than alternatives such as a 0—4 scale, offers the advantage of an intuitively clear
arithmetic midpoint. In contrast, the 0—4 scale lacks a readily recognizable central value,
which may lead to confusion or inconsistent responses. Furthermore, using zero as an
anchor in scales can be problematic as it often represents a cognitively absolute value,
frequently interpreted as a symbol of extremity or absence. This interpretation may create
a psychological barrier, discouraging respondents from selecting it.

2.4. Cross-Cultural Considerations in Likert-Type Scales

Cultural considerations should be kept in mind when using Likert-type scales [20].
Cultural differences can influence how respondents interact with Likert response formats.
For instance, some cultures may exhibit a preference for extreme responses (e.g., Strongly
Agree or Strongly Disagree), while others may gravitate toward neutral options [21]. The
wording of the questions must also be carefully translated to preserve their meaning and
intent across languages. Furthermore, the content of the statements must be culturally
relevant and sensitive, as questions appropriate in one culture may be misunderstood or
even deemed offensive in another.

In some cultures, the respondents may have a greater tendency to provide socially
desirable answers rather than their true opinions, particularly when addressing sensitive
topics [22]. To address these challenges, it is often necessary to conduct pilot testing with the
target population. Pilot tests can help ensure that Likert items are understood as intended
and that the scale’s design is appropriate for the specific cultural context.

3. Data Analysis Techniques
3.1. Coding Likert-Item Responses

Coding Likert-item responses is a critical step in converting qualitative survey data
into quantitative data for statistical analysis. Each response option on a Likert-type scale is
assigned a numerical value, enabling researchers to perform mathematical operations and
draw meaningful interpretations from the data. Typically, coding is carried out sequentially,
with the most negative response assigned the lowest value and the most positive response
assigned the highest value. For instance, in a five-point Likert scale ranging from “Strongly
Disagree” to “Strongly Agree”, the coding might follow this scheme:

Strongly Disagree—1;
Disagree—2;

Neither Agree nor Disagree—?3;
Agree—4;

Strongly Agree—5.

When multiple Likert items are designed to assess a single construct, their coded
responses can be summed or averaged to create a composite score. This composite score
provides a more reliable and valid measure of the construct than any single item as it
reduces the impact of random errors associated with individual items. Combining items
assumes that all items are equally weighted and contribute similarly to the overall con-
struct. The process for constructing summative Likert-type scales includes several key
steps: defining the construct, developing an item pool, selecting the number of scale steps,
choosing appropriate anchors, piloting the scale, and calculating reliability and validity, as
detailed by Viljoen [23].

The use of positively and negatively worded Likert items has been widely debated in
survey methodology. Advocates for mixing item types argue that including both positively
and negatively worded statements can counteract acquiescence bias. By reversing the
wording of certain items, the respondents are encouraged to read each item more carefully,
thus providing more thoughtful and accurate answers [24].
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However, empirical evidence suggests that this approach may inadvertently impair
response accuracy due to increased cognitive complexity. Negatively worded or reverse-
coded items require additional mental effort to interpret, which can lead to confusion,
misreading, or misunderstanding. This, in turn, may result in inconsistent or erroneous
responses, undermining the reliability of the data [25,26].

A study that analyzed data from 700 respondents using the Multidimensional Fatigue
Inventory compared the psychometric properties of scales containing uniformly worded
items with those including both straightforward and reverse-worded items. The findings
revealed that reverse-worded items were ineffective in mitigating response bias. Instead,
they increased the likelihood of errors due to respondent inattention and confusion. Based
on these results, the study recommended using items consistently worded in the same
direction, particularly in epidemiological and clinical studies, to improve data quality and
reliability [27].

Nevertheless, if reverse-worded items are indeed used in a composite Likert-type
scale, their coding must be reversed during the scoring process. This step ensures consis-
tency in the direction of coding across all items, allowing for an accurate calculation of
composite scores.

3.2. Analyzing Likert-Type Data

Analyzing Likert-type data is a critical step of survey research as it directly impacts
the validity of the conclusions drawn. A key debate revolves around whether Likert-type
data should be treated as ordinal- or interval-level (continuous) data [28-30] (Table 2).
Jamieson argued that non-parametric tests are more appropriate for analyzing Likert-type
data as parametric tests assume interval- or ratio-level data [4]. In contrast, Norman [31]
asserted that parametric statistics can be applied to Likert data, even under conditions such
as small sample sizes, unequal variances, or non-normal distributions. Moreover, it has
been demonstrated that the F-test used in the analysis of variance (ANOVA) is robust to
violations of the interval data assumption, with no significant bias observed when data are
collected using a 5- to 7-point Likert response format [32].

Table 2. Data analysis techniques for Likert-type scale data.

Individual Likert Items Composite Scales

Mean, standard deviation,
Cronbach’s alpha,
McDonald’s omega

Median, mode, frequency, and

Descriptive statistics e
piv percentage distributions

Mann-Whitney U test (for 2 groups)
Kruskal-Wallis test (for >2 groups)
Chi-square test for distribution

t-tests
analysis of variance
regression analysis

Comparative tests

comparisons
Correlation analysis Spearman’s rank-order correlation Pearson’s correlation
Advanced techniques ~ Not applicable Factor analysis

When multiple Likert items are summed or averaged to create a composite score, the
resulting data can often be treated as approximately continuous. This allows for the use of
parametric tests, such as t-test, ANOVA, Pearson’s correlation coefficients, and multiple
regression analyses [33]. Furthermore, advanced statistical techniques, such as factor
analysis, can be employed to identify underlying dimensions within the data. Reliability
analysis methods, such as Cronbach’s alpha or MacDonald’s omega, can be used to assess
the internal consistency of the scale [34].

In contrast, non-parametric statistics, such as the Mann-Whitney U test or Kruskal—-
Wallis test, are generally recommended for analyzing single Likert items, as these items are
ordinal data where the assumption of equal intervals is often questionable [35]. Neverthe-
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less, results from simulations have shown that for comparing two samples of 5-point Likert
items, the t-test and Mann-Whitney U test yield similar statistical power, with type I error
rates for both methods being less than 3% above the nominal rate of 5% [36].

For single Likert items, it is generally more appropriate to use the median or mode
rather than the mean as a measure of central tendency. The mean assumes equal intervals
between scale points, which may lead to misleading conclusions if the data are skewed
or contain outliers. Moreover, presenting the frequency and percentage of each response
option can offer valuable insights into the distribution of responses. For instance, while a
mean or median of 3 on a 5-point Likert scale might suggest neutrality, this single value
does not reveal the shape of the distribution. A mean of 3 could represent scenarios where
half the respondents chose “Strongly Disagree (1)” and the other half “Strongly Agree (5)”,
or where all respondents selected “Neither Agree nor Disagree (3)”. Despite yielding the
same mean, these scenarios have distinctly different implications.

To simplify analyses, researchers often collapse multiple response categories into two
or three broader categories. This approach enhances interpretability, particularly for smaller
sample sizes or when some categories are sparsely populated. For example, a 5-point Likert
scale might be collapsed into two categories, such as “Agreement” (combining “Strongly
Agree” and “Agree”) versus “Non-agreement” (combining “Neutral”, “Disagree”, and
“Strongly Disagree”). Alternatively, three categories could be retained, such as “Agree-
ment”, “Neutral”, and “Disagreement”. Collapsing categories helps to focus the analysis
on broader trends and satisfies assumptions of statistical tests, such as chi-square or logistic
regression. When collapsing categories, researchers must clearly document and justify the
criteria used. This transparency is essential to ensure the validity and interpretability of the
results while maintaining the integrity of the original data.

3.3. Visualization of Likert Data

In addition to tables, graphical methods are invaluable for presenting response dis-
tributions and identifying data trends and patterns. Given that individual Likert items
represent ordinal data, visual presentations should follow their categorical nature. A
straightforward approach is to use bar charts to display the frequency or percentage of
responses for each category of a Likert item. This method provides an intuitive way for
readers to quickly assess the distribution of responses across all categories [37].

For comparing responses across multiple Likert items within a single visual, horizontal
stacked bar charts are particularly effective. Each bar represents a different Likert item,
with segments within the bar denoting the proportion of responses in each category. By
normalizing them to 100%, the focus shifts to relative proportions rather than raw counts,
facilitating easy comparisons between items. A horizontal orientation further enhances
readability, especially when labels are included.

A more sophisticated option is the diverging stacked bar chart, which is particularly
suited for visualizing polarized responses. In this format, neutral responses are centered,
with agreement and disagreement categories diverging to the right and left, respectively.
This design effectively illustrates the balance between positive and negative sentiments.
Aligning the neutral category at zero creates symmetry, making the data easier to interpret
at a glance. To improve clarity and readability, contrasting colors can be used for agree-
ment and disagreement categories, or a gradient transition can represent varying levels
of intensity.

While basic bar charts and stacked bar charts can be easily created using commercial
software packages, such as Microsoft Excel, more advanced visuals, such as diverging
stacked bar charts, are more efficiently generated using programming languages, such as



Encyclopedia 2025, 5, 18

8of 11

Python or R [38]. These tools offer greater flexibility and automation, enabling the creation
of clear and informative visualizations that enhance the interpretation of research findings.

In R, the “likert” package offers a streamlined approach for analyzing and visualizing
Likert-type data. This package simplifies the creation of diverging stacked bar charts
and other graphical representations tailored to Likert scales [39]. Similarly, Python, with
libraries such as matplotlib and seaborn, allows users to create custom visualizations.
For example, Supplementary File S1 contains a Python script illustrating how to create a
clustered diverging stacked bar chart for a 5-point Likert-type scale consisting of five items
with a summation score (Figure 1).

Clustered Diverging Stacked Bar Chart

Item 01

Item 02

Item 03

Item 04

Item 05

Sum

22.5% 42.5%

A 30.0%

B 5.0% 10.0%

B

A 17.5% 12.5% Response

Strongly Agree
Agree

Neutral

Disagree
Strongly Disagree

B 75% 100%

37.5% 32.5%

B 75% 12.5%

A 17.5% 27.5%

B 80% 9.0%

25.0% 26.0%

-100%

=75%

~50% ~25% 0% 25% 50% 75% 100%

Percentage

Figure 1. A clustered diverging stacked bar chart of summative 5-point Likert scale responses created
with fictitious data. The chart was created using Python code, detailed in Supplementary File S1.

3.4. Handling of Missing Data

Careful consideration is essential when handling missing data in the coding and scor-
ing process. Decisions about imputing missing responses or excluding incomplete surveys
can significantly impact the results and interpretations of a study, and such decisions
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References

must be consistent and transparent. Missing data are particularly important in summative
Likert-type scales, where omitted items can lead to inaccurately depressed summed scores,
resulting in invalid conclusions. To preserve the integrity of data analysis, imputation may
be necessary to address missing responses.

The validity of simple imputation methods, such as substituting the group mean or the
individual’s mean scores from completed items, relies on the assumption that the missing
data are missing at random (MAR). MAR implies that the probability of a response being
missing is unrelated to the unobserved data and only related to the observed data. If the
data are missing not at random (MNAR)—meaning the likelihood of missingness is directly
related to the unobserved value itself—simple imputation can introduce bias. In such cases,
more advanced techniques, such as multiple imputation or model-based methods, may be
necessary to handle missing data appropriately [40].

Furthermore, sensitivity analyses should be conducted to evaluate the impact of
missing data and imputation methods on a study’s findings [41]. These analyses help
to determine whether a study’s conclusions are robust to various assumptions about the
nature of the missing data and the techniques used to address it.

4. Conclusions

The Likert-type scale is an indispensable tool in research, offering a versatile and
standardized means of quantifying subjective attitudes, opinions, and perceptions. Its
straightforward format facilitates ease of administration and comprehension across diverse
populations.

Despite its advantages, the Likert-type scale has notable limitations. Common chal-
lenges include response bias, such as central tendency bias, where respondents avoid
extreme categories, and acquiescence bias, where individuals are inclined to agree with
statements regardless of their content. Moreover, ongoing debates about whether Likert
scale data should be treated as ordinal or interval can influence the choice of statistical
methods and the interpretation of results.

By recognizing and addressing these strengths and limitations, researchers can make
informed decisions about the appropriate use of the Likert-type scale, ensuring it aligns
with their research objectives and the characteristics of their target population.

Supplementary Materials: The following supporting information can be downloaded at: https:
/ /www.mdpi.com/article/10.3390/encyclopedia5010018/s1. File S1. The Python code for creating a
clustered diverging stacked bar chart (Figure 1).
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