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The Likert scale is one of the essential rating scales used as a measurement
tool in social sciences research, especially in the qualitative approach.
Unfortunately, this scale has a great deal of controversy surrounding how data
is obtained from Likert questionnaires and the appropriate statistical analysis
of these data. A systematic review was performed to address this issue.
Research publications from various recognized national and international
articles served as research objects. This paper provides a comprehensive study
of the two-perspective of the rating scales based on measurement experts,
statisticians, education researchers, and other practitioners. The experts’
opinions, analyses, suggestions, and solutions are obtained from journal
articles, proceedings, theses, and books. After reading this article, the reader
should be able to know that the accurate Likert scale produces data intervals
for social sciences research. However, some requirements must be considered,
specifically the composite score, midpoint, and the number of points. If these
conditions are implemented, statistical methods, parametric and non-
parametric, can be used to analyze the data depending on the research
purpose.
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One of the most perplexing aspects of social sciences research is that many of the
variables studied are psychological or latent constructs that cannot be directly observed
(Harwell & Gatti, 2001; Blanchard, Artino, & Visintainer, 2014). Latent constructs or latent
variables may be hypothetical variables, unmeasurable, or unobservable (Bollen, 2002).

Quantification of a latent variable is a complicated procedure based on the measurement
of selected indicators that reflect its specific features (Lautre & Fernandez, 2004). To measure a
latent variable, a researcher needs a manifest variable (Harwell & Gatti, 2001) that is measured
using a rating scale or rubrics. Self-confidence, motivation, and anxiety are examples of latent
variables. These variables should be assessed by self-report, using a rating scale. The aim of a
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rating scale is to provide an objective response that includes and excludes responses (Garland,
1991; Albaum, 1997). One of the most widely used rating scales is the Likert Scale.

The Likert scale is widely recognized as an easy and reliable scaling technique (Royeen,
1985) with which it is easy to measure and understand respondent perception (Subedi, 2016).
Van Laerhoven et al., (2004) stated that respondents found a Likert scale to be more manageable
and faster than other scales. However, there is uncertainty surrounding how researchers should
analyze data derived from Likert scales (Knapp, 1990; Subedi, 2016). Examples include whether the
data are interval or ordinal (Cohen, Manion, & Morrison, 2000; Blaikie, 2003); whether a mid-point
uses (Garland, 1991; Cox, 1980); and which words should be used as a mid-point (Singh, 2006); how
many points are optimal to construct the scale; and whether parametric statistics are appropriate for
questionnaire data (Harpe, 2015).

This paper conducts a comprehensive study about the controversial questions of the
Likert Scale based on measurement experts, statisticians, education researchers, and other
practitioners. The expert opinions, issues, challenges, analysis, suggestions, and solutions are
obtained from a variety of papers and articles that can be accessed and then affirmed by our
interpretations as a team of researchers. The discussion begins with the historical development
of the use of the Likert scale. Further studies regarding several controversies in the Likert
scale’s use will be discussed in detail by presentation the opinions of several opposing experts.

Method
The purpose of this study is to conduct an analysis of published publications discussing
the Likert Scale, focusing on five issues but not limited issues regarding: composite scores,
midpoints, statistical controversy, number of points, and item development. We searched
Google, Google scholar, and Microsoft Academic, using the search term “Likert scale” for
articles published from 1 January 1972 to 31 December 2020. The publications cited were
drawn from journals, books, thesis, and proceedings.

Google provides more than five million search results, whereas Google Scholar produces
more than one million results. Likewise, Microsoft academics produce many articles related to
the Likert scale. PDFs and reputable publications as criteria were used to analyze findings in
order to decrease the quantity of articles to be evaluated.

There were 58 articles found for further evaluation. These articles are the result of
research in various fields of study, especially in the social field. Articles that are not research
results are also used, if they are studies based on research articles. This is so that the conclusions
obtained are based on facts, not opinions.

We also manually searched specialized publications and citations from the articles
identified in the original search. Once all documents were obtained, they were examined to
ensure they could be used to accomplish the research objectives. Selected articles are those that
address at least one aspect of the five research focuses. However, to support the study
conclusions, publications that do not pertain to the five research components were also chosen.
For instance, the articles that discusses the history of the Likert Scale, and which uses a Likert
Scale as an instrument to collect data.

As a research strategy, we apply an integrated literature review to provide information by
examining and discussing in-depth several Likert-scale studies. This procedure consists of four
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steps: review design, execution, analysis, and writing (Synder, 2019; Torraco, 2005). Several
key criteria, such as the topic, the aims and rationale of the study, the scope and specific
research questions, and the beginning of literature collecting, are defined in the first step of
review design. The researchers then conduct a literature review, beginning with determining
when to do the study, analyzing and synthesizing the material, and finally testing a review
technique. The method for assessing literature was critical analysis, which involves a careful
evaluation of major concepts and their applicability to a situation, as well as a critique of current
literature. In the interim, synthesis is conducted by combining new and current topics or ideas to
generate a new formula for the subject under discussion. This study's synthesis is a novel
approach to examining the subjects included in an integrated review; it is derived directly from
the critical analysis and synthesis undertaken (Torraco, 2005).

In addition, the third phase is the analysis review. Reasoning and logic replace data
analysis. In the integrative literature review, it serves as the conceptual foundation for
arguments and explanations. These are the two most important components used to develop the
proposed concept. A review that is written with precision and clarity comes last. The study's
significance and necessity are addressed.

Moreover, the review procedure, including how the resource is identified, synthesized,
processed, and reported by researchers, is discussed in detail. In integrated review research,
review outcomes are not analyzed and evaluated as extensively as in empirical investigations.
Nevertheless, the quality of a paper is evaluated by its breadth, depth, and contribution to a topic
or subject that is truly original and of high value (Synder, 2019).

Results and Discussion

Brief History and Development of Likert Scale

The Likert scale was created by the sociologist Rensis Likert who proposed a scale for
measuring attitudes (Likert, 1932). Likert scales measure attitudes by asking people to indicate
how strongly they agree or disagree with a series of statements about a topic (McLeod, 2019). It
consists of a series of related Likert-type statements about the specific attitudinal to be measured
(Desselle, 2005; Willits, Theodori, & Luloff, 2016) and several items that are essential in the
measurement of an underlying construct (Holt, 2014) as shown in Figure 1. Five points is a type
of Likert scale that is most widely used in various social studies that use a Likert scale. It is also
easier to use because it can map respondents' choices into five clear options, ranging from
strongly disagree to agree strongly. If the number is seven or even 11, it will be difficult for
respondents to make choices. In addition, 5 points is the number of points developed by Rensis
Likert (Edmondson, 2005).
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Figure 1. Structure of A Likert Scale (adapted from Holt (2014))
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A Likert scale refers to a set of four or more Likert-type items combined into a single
composite score used for data analysis. Typically, the researcher only wants to look at the
composite score (Clason & Dormody, 1994). The items are questions or statements (Table 1).

Table 1

The Statements to Create a “Desire to Success in Mathematics” Likert Scale

No Items St'rongly Disagree Neutral Agree Strongly

Disagree Agree

1 I study mathematics everyday

2 | learn mathematics without being
instructed

3 Isolve difficult mathematics to finish

4 I am doing homework by myself

5 | was very enthusiastic in mathematics
class

A Likert-type scale uses a single item that references a single Likert response.
Alternatively, multiple questions may be used, but the researcher has no attempt to combine
them into a single-item scale (Clason & Dormody, 1994). Table 2 provides an example of five
common Likert-type items. Each item measures a distinct phenomenon and the items could not
be combined to form a scale (Subedi, 2016). The five items are not part of a dimension that
measures one phenomenon but consist of five different aspects.

Table 2

The Statements to Create a “Mathematics Homework” Likert-type Scale

No  ltems Strongly Disagree Neutral Agree Strongly
Disagree Agree

1 Homework is a problem for students
2 Homework important in  mathematics

learning

3 I never solve mathematics homework at
home

4 My parent helps me when I’'m doing the
homework

5 Homework must be provided on every lesson

Composite Score

Latent variables are hidden variables and thus cannot be measured directly. For example,
to assess a student's motivation to learn, the teacher or researcher needs to measure several
indicators, such as the student’s frequency of attending classes, punctuality, and whether the
student actively asks questions in class. The value of each indicator is then added up or averaged
to obtain a student's level of motivation in learning. This is the composite score.

Each respondent's rating is scored as Strongly Agrees = 1, Agrees = 2, Neutral = 3,
Disagrees = 4, and Strongly Disagrees = 5. An individual's score is determined by the sum of all
possible points (Gay, Mills, & Airasian, 2009). The Likert scale is constructed by summing up
the defining items (Michalopoulou & Symeonaki, 2017). The Likert scale is composite or
‘Battery’ of multiple Likert items (Johns, 2010).

An individual item is not the best measure for the entire phenomenon of interest (Harpe,
2015). Several different scales measure the phenomenon. Variables are not only measured by a
collection of objects but by a collection of items that vary in size. Likert's original thinking
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suggests that the intensity of the phenomena of interest be measured by the aggregate of items
on the scale, not by any single entity. Separating the items generates a new scale, undermining
the theory on which the original aggregated scale was developed (Harpe, 2015).

The Likert scale is a total of multiple Likert items (Brown, 2011; Boone & Boone, 2012)
and can be treated as continuous data (Harpe, 2015) because human thinking and feelings are
continuous variables (Yusoff & Janor, 2014). Thus, the Likert scale is also known as the
summated rating scale (Royeen, 1985) or summative scale (Viljoen, 2015).

How many items are ideal for constructing a Likert scale?

Determination of the required number of items to be included in the Likert scale remains
problematic (Willits, Theodori, & Luloff, 2016). Scales with too many items can cause fatigue
or response distortions (Anastasi, 1976) and may also take more time to construct (Carmines &
Zeller, 1979). There are no established guidelines on the number of items to be included in the
final scale. Diamantopoulos et al., (2012) believe that the Likert scale should consist of at least
four items. The reliability of various items increases as the number of items increases, but each
item's reliability decreases as the number of items increases (Carmines & Zeller, 1979; Hinkin,
1995). Consequently, Hinkin (1998) proposed five items as the most suitable for most constructs
(Hinkin, 1998).

Other types of Likert scale can be used to measure frequency, importance, quality, and
likelihood (McLeod, 2019). The terms to measure frequency are: never, rarely, sometimes,
often, and always (Sullivan & Artino Jr., 2013) or never, seldom, occasionally, frequently and
always (Prince, 2017) (Table 3). This type is also known as a behavior rating scale.

Table 3
A Behavior Rating Scale for the Measurement of Student Participation in Learning Mathematics
No Items Never Seldom Occasionally Frequently  Always
1 | study mathematics everyday
2 | learn mathematics without
being instructed
3 I solve difficult mathematics
to finish
4 I am doing homework by
myself
5 | was very enthusiastic in

mathematics class

Midpoint Problems

In the use of the Likert scale, it is crucial to word a midpoint appropriately (Singh, 2006).
Words used for midpoints include neutral, no opinion, undecided, and neither (Guy & Norvell,
1977; Armstrong, 1987). These words have different functions and roles and will elicit different
responses.

Using the midpoint of "neither agree nor disagree”" means you have a neutral opinion.
Regardless of whether Undecided should be used as a midpoint, it is questionable if it is an
actual midpoint between disagreement and agreement or whether it should be treated as the
absence of opinion (Chyung et al., 2017). Moreover, the use of neutral and undecided is not the
same. It is assumed by most that "neutral” is the neutral middle between "agree" and "disagree,"
but such an assumption is open to question. Even less specific is the premise of what
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"undecided" means and whether respondents in the survey are aware of different meanings of
the term (Guy & Norvell, 1977). Other points of view, such as | do not know or depend, should
not be used as mid-point choices (Chyung et al., 2017). Therefore, the most appropriate word to
use is neutral.

Controversy exists about whether the midpoint on a traditional Likert scale is worthless.
Chyung's work shows that using midpoint allows neutral or indifferent respondents to express
their true opinions on the topic. The respondents chose to respond or declined to respond.
Sometimes, the respondent may find it challenging to respond to a question if the Likert scale
uses the midpoint (Chyung et al., 2017). Respondents who choose the neutral option may
indicate failure to cooperate, apathy, or laziness. An alternative possibility is that some
participants have no opinion regarding the rated object (Viljoen, 2015). They do not have
enough background knowledge about the topic and are ambivalent about the issue. They believe
that their choice depends on other variables (Chyung et al., 2017).

Statistics Controversy

Harpe (2015) argued that the Likert scale is one of the most fundamental and often used
measurement tools in the social sciences. Controversies exist in regard to appropriate data
analysis. When the data are ordinal, non-parametric statistics are most appropriate for the
analysis (Martilla & Carvey, 1975; Vigderhous, 1977; Knapp, 1990; Kuzon, Urbanchek, &
McCabe, 1996; Jakobsson, 2004; Jamieson, 2004). If the data are measured continuously,
parametric statistics may be applicable (Bishop & Herron, 2015). Some Authors state that Likert
data are in the form of interval levels, so algebra can be used to calculate means and standard
deviations, and the data can be analyzed using parametric statistical methods (Norman, 2010;
McLeod, 2019).

Parametric analysis results are more statistically reliable than non-parametric analysis
results (Bishop & Herron, 2015). Furthermore, Sullivan and Artino Jr. (2013) stated that non-
parametric statistics have less power than the parametric test when tested on large samples.
Parametric statistics has also a variety of methods so that researchers can use it for a variety of
research purposes. However, the use of parametric statistics requires some basic assumptions.
For example, for the analysis of variance - the F test, requires the assumption of normality,
homogeneity, and independence.

Bishop and Herron (2015) define statistics as not substitutes for thinking about what
survey data tell us and how it relates to the population. Statistical analysis is simply a method
for researchers to reach a conclusion based on the data. However, it cannot draw statistical
conclusions without accurate statistical analyses (Bishop & Herron, 2015).

The act of using parametric statistics for ordinal data has been described as committing
the "first of the seven deadly sins of statistical analysis" (Kuzon, Urbanchek, & McCabe, 1996).
Parametric statistics require data that fit into categories like ratios and intervals (Jamieson,
2004). Means and standard deviations are not always evident when descriptive terms are used in
a Likert item (Sullivan & Artino Jr., 2013), for example, what is the average of the "strongly
agree" and "agree" responses?

Consider the following contradictory statements, the use of parametric statistics for
ordinal data — Likert data is not a deadly sin. Data Likert — although (if) classified as ordinal
data, can be analyzed using parametric statistics, for example, using logistic regression to
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analyze the ordinal data. Item response theory is an example of using parametric statistical
methods for ordinal data. Kuzon, Urbanchek, and McCabe (1996) propose the use of statistical
methods that require data with normal distribution or other continuous distribution, such as Z
test, t-test, linear regression, and analysis of variance.

Are Likert scales ordinal, not interval scales? An example of interval data is how body
temperature is measured using a thermometer. Suppose, Object A has a temperature of 45°C,
while Object B has a temperature of 75 °C. If the two objects are heated such that the
temperature of object A becomes 50 °C, while the temperature of object B becomes 80 °C, the
increase in temperature is the same for each object, but the amount of energy required to achieve
this differs. Analogously, on a Likert scale, the distance between each point is the same, but the
perception of respondents is different depending on their background and experience. Therefore,
an assessment by several respondents is needed so that the Likert data produces interval data
(see discussion of composite data).

If the aim is to calculate a common set of scores for different participants, then the
assigned scale will be an interval scale. However, if the researcher wants to compare different
items (composite score, Likert type scale), the scale will be nominal (Tastle & Wierman, 2007).
A Likert-type scale using a total score of all items is an interval scale. By contrast, items using
the Likert scale are ordinal scales (Carifio & Perla, 2008). Likert treated all data as interval data
(Brown, 2011; Sarafidou & Chatziioannidis, 2013; Jain, Adil, & Ananthakumar, 2013).

Six decades have propagated common misunderstandings, misconceptions, and
conceptual errors regarding "Likert scales" (Carifio & Perla, 2007; 2008). With small sample
sizes, different variances, and non-normal distributions, parametric statistics can be applied to
Likert data without the risk of "coming to the wrong conclusion" due to the interpretation of the
results (Norman, 2010). Carifio and Perla (2008) state that Likert scales are interval in nature. In
general, they may be regarded ratios if they have the appropriate anchor descriptions (Holt,
2014).

Several studies have determined that parametric and non-parametric statistical tests yield
comparable results when applied to Likert data, including Pearson regression and Spearman rho
regression (Tastle & Wierman, 2007), the t-test and the Mann-Whitney-Wilcoxon test (De
Winter & Dodou, 2010). Classical test theory and item response theory did not yield
significantly different results when applied to Likert data (Liu et al., 2022). Item response theory
is a measurement approach that converts ordinal data into interval data (Harwell & Gatti, 2001).

Those who argue against the use of parametric tests for the analysis of Likert data rely on
theoretical assumptions to support their position. The robustness of parametric statistics enables
the use of Likert data for parametric tests, even with small sample numbers and non-normal
distributions (Knapp, 1990). If the Likert data contain at least four variables, the researcher
should not be concerned about employing parametric statistical analysis (Baggaley & Hull,
1983).

Two types of quantitative studies can be performed on data of the Likert type. The first
category includes scoring. Responses to questions are treated as numbers on a scale. They are
not averaged over the items nor subjected to a factor or latent variable analysis. A respondent's
score, whether weighted or unweighted, is used to measure a common property of the item set.
The second type of analysis is concerned with ranking the relative significance of a group of
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objects and how it may vary depending on the qualities of the individual (Dittrich et al., 2007).
For a Likert scale to provide interval data, various conditions must be met, including the number
of points and the use of the scale score as a composite score.

Number of Points

The most commonly used format is a 5-point scale ranging from 1 = strongly disagree to
5 = strongly agree (Jamieson, 2004; Croasmun & Ostrom, 2011). Some researchers prefer scales
with 4 points (Williams, Burt, & Hilton, 2016), 6 points (Dolnicar & Grin, 2007), 7 points
(Rotter, 1972; Cohen, Manion, & Morrison, 2000), 9 points (Amoo & Friedman, 2001; Carifio
& Perla, 2007), and 11 points (Schwarz et al., 1991; Leung, 2011). The expression of rating for
each point of the Likert scale is provided in Table 4.

Some claim that adding more points will bring the scale ever closer to a universal system
(Hodge & Gillespie, 2007; Leung, 2011; Wu & Leung, 2017). A better Likert scale will result in
a more representative outcome and a closer approach to the underlying distribution. The 11-
point scale has good psychometric properties and easy comprehension (Leung, 2011). The
number of scale steps increases, which induces respondents to use as few valid responses as
possible (Matell & Jacoby, 1972). Social workers are encouraged to use 11-point Likert scales
to increase generalizability, giving the subject a 0 to 10 score. If it can grow to eleven, it can be
treated as a continuous measure and means that arithmetic operations can be used (Wu &
Leung, 2017).

Other authors claim that the best way for the Likert scale to be reliable and valid is to use
a 7-point scale (Luzano, Garcia-Cueto, & Muniz, 2008). The seven-point scoring system has
good reliability, validity, sensitivity and accuracy, and good stability (Weng, 2004).

If the number of items counted exceeds the needed minimum, the gain in reliability
would be so negligible that it would not be worthwhile to examine the difference or develop the
instrument (Croasmun & Ostrom, 2011). However, the number of categories that may be
established based on estimates of reliability is limited (Wakita, Ueshima, & Noguchi, 2012). In
addition, a greater number of response possibilities may necessitate a greater mental effort from
the respondent, hence diminishing response quality (Lee & Paek, 2014), response consistency
(Fox & Jones, 1998), and systematic error (Lee & Paek, 2014). a number of research have
demonstrated that answer quality declines above eleven options (Bendig, 1953). Simms et al.
(2019) discovered no additional psychometric benefits as the number of response alternatives
increased beyond six. The optimal number was therefore between four and six (Lee & Paek,
2014).

Table 4
Expressions of Rating for Each Points of the Likert Scale
No (l)\]lcupn;:)netg Response Point Anchors
1 4 1,2,3,4 Strongly agree, agree, disagree, and
strongly disagree
2 5 1,2,3,4,5 Strongly agree, agree, neutral, disagree,
-2,-1,0,1,2 and strongly disagree
3 6 1,2,3,4,5 6 Strongly agree, agree, slightly agree,
slightly disagree, disagree, strongly
disagree
4 7 1,2,3,4,56,7 Completely disagree, generally disagree,
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No (l)\]l‘upn;ibnett; Response Point Anchors
-3,-2,-1,0,1,2,3 slightly disagree, neutral, slightly agree,
generally agree, completely agree
5 9 1,2,3,4,56,7,8,9 Extremely Disagree,
-4,-3,-2,-1,0,1,2,3,4 , Extremely Agree
6 11 0,1,23,4,5,6,7,8,9, 10 Extremely Disagree,
-5,-4,-3,-2,-1,0,1,2,3,4,5 ... , Extremely Agree

For the question, what should the ideal number of points be for a Likert scale? A study in
India shows that the Likert scale with a 5-point scale may be preferred as it is easier to
implement (Choudhury & Bhattacharjee, 2014). The use of 5 points is also confirmed by Finney
and DiStefano (2006), but with some conditions. If the variables have five categories or more,
and the data are approximately normally distributed, so treating the data as continuous in nature
and employing Maximum Likelihood estimation for statistical analysis.

Development of Item and Respondent

To acquire relevant study findings, research employing the Likert scale must also
examine the quality of the items and respondents. Items should be prepared using the most
effective survey formats. It is essential to use a well-developed construct definition. Utilizing
terms that the target audience understands will also be advantageous. The items require
opinions, avoid harshly worded statements, and use response anchors that emphasize the
construct being measured, as opposed to general agreement response anchors (Rickards, Magee,
& Artino Jr., 2012; Joshi et al., 2015).

Therefore, when creating a Likert scale, researchers must pay close attention to the
development procedure. According to Hair Jr. et al. (2019), there are five stages of development
for attitude assessment scales, including the definition and understanding of the knowledge area,
the literature study or expert interviews, theoretical/face validation, semantic validation, and
statistical validation.

Conclusion

Likert data produces data intervals so that arithmetic operations can be carried out,
including sums, means and standard deviations. All statistical methods, parametric and non-
parametric, can be used to analyze the data, depending on the purpose of the study. Examples of
statistical methods that can be used to analyze the Likert data are correlation and regression
method, z test, t-test, analysis of variance, structural equational modeling, and factor analysis.
However, the Likert scale produces interval data when the data generated are composite scores
derived from multiple items. When developing a Likert scale, it is necessary to examine the
instrument's and respondents' validity and reliability.

The Likert scale is a crucial rating scale and is very popular in social research. Its scale
can measure latent variables that cannot be measured directly as physical variables. In addition,
it is also easy to develop and does not require too complicated requirements. The process of
measuring respondents’ opinions using a Likert Scale is also straightforward to do. Respondents
choose one of several alternatives presented according to their choice.
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Limitations of This Study

This study has several limitations, one of which is that it is not based on our own
research. The study was based on the findings of a number of academics in several social
science domains, including education, health, and psychology.

Recommendations for Future Research

The implementation of the Likert scale in social science research has continued to
increase in the last ten years. Most use the Likert scale as one of the essential scales in analyzing
the data from their research to answer the research-posed problem. However, few pay attention
to several prerequisites for its use, which can result in data bias. Finally, this research’s findings
uses an alternative solution as a guide in using the Likert scale in social science research.
Furthermore, it is necessary to carry out further studies on applying the Likert scale to various
aspects analyzed in a particular field.
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