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Abstract: This study reviews 60 papers using a Likert scale and published between 2012 – 2021. Screening for literature review 
uses the PRISMA method. The data analysis technique was carried out through data extraction, then synthesized in a structured 
manner using the narrative method. To achieve credible research results at the stage of the data collection and data analysis 
process, a group discussion forum (FGD) was conducted. The findings show that only 10% of studies use a measurement scale 
with an even answer choice category (4, 6, 8, or 10 choices). In general, (90%) of research uses a measurement instrument that 
involves a Likert scale with odd response choices (5, 7, 9, or 11) and the most popular researchers use a Likert scale with a total 
response of 5 points. The use of a rating scale with an odd number of responses of more than five points (especially on a seven-
point scale) is the most effective in terms of reliability and validity coefficients, but if the researcher wants to direct respondents to 
one side, then a scale with an even number of responses (six points) is possible. more suitable. The presence of response bias and 
central tendency bias can affect the validity and reliability of the use of the Likert scale instrument. 
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Introduction 

A Likert scale is a form of scale used to collect data in order to find out or measure qualitative data (Boone & Boone, 
2012; Cheng, 2012; Kokolakis, 2017). The data was obtained to determine a person's opinion, perception, or attitude 
towards a phenomenon (Kokolakis, 2017; Warmbrod, 2014). Currently, the Likert scale has been widely developed and 
used as a tool to conduct certain surveys, including in the field of education or social sciences where the data analyzed 
is more inclined to the form of quantitative data measurement (Bishop & Herron, 2015; Joshi et al., 2015).  

Types of scales like Bogardus, Guttman, Likert, and Thurstone scales and others that we need to understand well. This 
is so that we have no difficulty when measuring the research data using this scale. However, the Likert scale is the most 
popular type of measurement scale and is widely used to measure attitudes (affective) in educational research or social 
science (Bishop & Herron, 2015).  

On the other hand, there are still differences of opinion about the Likert scale which causes confusion for novice 
researchers (Guerra et al., 2016; Joshi et al., 2015; Subedi, 2016; Taherdoost, 2019). Is the data collected through the 
Likert scale in the form of ordinal or interval data types? Therefore, we need to understand the form of the Likert scale 
(including the calculation and the purpose of data collection) before deciding to use the Likert scale in the preparation 
of instruments or analysis of research data (Sullivan & Artino, 2013). The effectiveness of the Likert scale is also 
strongly influenced by the form of the question items in the questionnaire and the data analysis technique of the Likert 
scale (Joshi et al., 2015; Nemoto & Beglar, 2014).  

The use of the Likert scale in research has involved many fields of research and has been published openly. The 
availability of abundant articles in online journals as reference material requires the intelligence of researchers in 

                                                        
* Corresponding author: 

Imam Kusmaryono, Universitas Islam Sultan Agung, Semarang, Indonesia.   kusmaryono@unissula.ac.id 

© 2022 The Author(s). Open Access - This article is under the CC BY license (https://creativecommons.org/licenses/by/4.0/).   

https://doi.org/10.12973/ijem.8.4.625
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0001-5024-5397
https://orcid.org/0000-0002-2276-3426
https://orcid.org/0000-0003-3162-8434
https://creativecommons.org/licenses/by/4.0/


626  KUSMARYONO ET AL. / Potential Bias in the Use of the Likert Scale 
 

referring to sources of articles that support the results of their research. The use of a Likert scale as an instrument or 
inappropriate data analysis will cause bias (Pimentel, 2019). The emergence of bias in data analysis resulted in the 
research results not being in accordance with the actual reality. Therefore, we feel the need to review several articles 
that use the Likert scale in research, especially research in the fields of education and social science.  

In 2014 Robert Warmbrod conducted a literature review on the Likert scale. He reviewed 344 articles related to the 
Likert scale published in international journals between 1995 – 2012 (Warmbrod, 2014). His literature review focuses 
on the interpretation of scores on a Likert type scale. Considering current research developments and the lack of 
information about the 2012-2022 Likert scale literature studies, it is necessary to have up-to-date information on the 
use of Likert scales in education and social science research. 

Literature Review 

Several terms in this terminology are used to provide a common understanding of the focus of Likert scale research. 
The purpose of affirming the term is so that there is no shift in meaning from the original Likert scale. Terms, words, 
and word combinations in the context of this paper are presented in Table 1.  

Table 1. Likert Scale Terminology (Lionello et al., 2021; Warmbrod, 2014). 

Term  Description 
Likert scale : The rating scale is relative to one perception of a phenomenon (object) given by 

respondents in stages with categories ranging from “strongly disagree” on one pole to 
“strongly agree” on the other pole. 

Likert scale items : A single question that uses several aspects of the response alternatives. It is a fact that 
the Likert scale is always composed of several Likert items. 

Likert response 
choice category 

: The label applied is in the form of response choice categories (e.g., “strongly disagree”, 
“disagree”, “neutral”, disagree”, “agree”, “strongly agree”). 

Likert scale metric : A geometric function that determines the range of the same perception interval 
between its points on a Likert scale, constructed along with different directions on a 
continuum of space. 

Likert Rate : The numerical value assigned to each category of Likert response options (e.g., 1-5 if 
considered as equidistant intervals). 

Initially, the Likert scale developed by Rensis Likert (1932) used response choice categories 3 and 5. Response choices 
3 were: agree, undecided (neutral), disagree. Response options 5 are: strongly agree, agree, neutral, disagree, and 
strongly disagree (Likert, 1932). The development of research in the fields of social science, education, and psychology 
influenced the use of the Likert scale as data analysis.  

The Likert scale assumes that the intensity (strength) of an attitude is always linear i.e., on a continuum from strongly 
agree to strongly disagree, and makes the assumption that attitudes can be measured (Likert, 1932). Likert scales with 
odd response choice categories (5, 7, 9, and 11) are generally concentrated in the middle of the scale and lead to more 
items whose weights are assigned mostly in the middle of verbal descriptions.  

 

Figure 1. Likert Scale Items with Five Response Options 

In several studies, other researchers used a Likert scale with the category of response choices even (4, 6, 8, or 10) 
(Jeong et al., 2019; Nemoto & Beglar, 2014; Taherdoost, 2019). This choice category excludes the middle (neutral) 
option on the grounds that they can force the respondent to give a positive response or a negative response so that it is 
easy to interpret (Baka et al., 2012). The characteristics of using a Likert scale with an even response choice category 
will show a very small difference in the mean in terms of variation (DeCastellarnau, 2018; Pimentel, 2019).  
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Figure 2. Likert Scale Matrix with Four Response Options 

Figures 1 and 2 show the differences in intervals and verbal descriptions in the preparation of the number of answer 
choice categories. The figure (table) can be used as a guide or a tool to illustrate verbal descriptions of weighted 
averages calculated for percentages (considered valid) and have less prevention of errors (bias) that often occur in the 
practice of social science research and education.  

Why does it matter if the Likert scale is an interval or ordinal type of scale? This question becomes an urgent matter to 
understand when the researcher intends to calculate the average score and perform certain statistical analyzes on the 
data collected from the Likert scale. The measurement scale is a set of rules for 'quantitating' data from the 
measurement of a variable (Çıplak & Çam, 2019; DeCastellarnau, 2018; Pimentel, 2019). In performing statistical 
analysis, the different types of data greatly affect the selection of models or statistical test tools. Not arbitrary data 
types can be used by certain test equipment. Furthermore, the statistical test depends on whether the Likert scale is an 
ordinal or an interval scale.  

Pay attention to the Likert scale items in Figure 1 with five response options. Likert scale items on positive statements, 
then the response strongly agrees is definitely higher than the response agrees; the agreeable response is definitely 
higher than the neutral response; the neutral response is definitely higher than the disagree response; while the 
response to disagree is definitely higher than the response to strongly disagree. However, the response distance 
between strongly agree to agree and between agreeing to neutral and so on is certainly not the same and is not known 
with certainty. Therefore, the data generated by the Likert scale is ordinal data (Boone & Boone, 2012; DeCastellarnau, 
2018).  

While the scoring method where there is a weighting (Likert scale value): strongly agree = 5, agree = 4, neutral = 3, 
disagree = 2, and strongly disagree = 1 is just code to know which one is higher and which one is lower. The scoring 
method cannot be interpreted that strongly agree (5) being the same as neutral (3) plus disagree (2). This is in 
accordance with the characteristics of ordinal data, that ordinal data cannot be subjected to mathematical operations 
(DeCastellarnau, 2018; Mishra et al., 2018), but many researchers at the time of scoring from the Likert scale add up the 
scores for each item even though it is clear that the ordinal data scale cannot be added up.  

Data with ordinal type is only to describe the summary of data as the frequency or percentage of responses in each 
category of Likert items. We can only use the data as the median or mode, and not the mean as a measure of central 
tendency (Jamieson, 2004). If so, in order for this data to be used in further analysis, the Likert data must be converted 
to interval data. The method that is often used is the method of successive interval (MSI) (Mondiana et al., 2018). A 
method that considers qualitative values as quantitative data in order to accept the statistical analysis. Numerical 
scores were assigned to each Likert item with potential choices and the average for all responses was calculated at the 
end of the survey. Then this Likert scale will change to an interval data type after going through the MSI (Mondiana et 
al., 2018; Solimun et al., 2017).  

In the field of psychology, the Thurstone and Guttman scale used to be intervals (Aini et al., 2018). Then Rensis Likert 
developed the Likert scale into a scale with a response choice of 7,9,11 and so on as long as it is odd and there is neutral 
(Guerra et al., 2016; Taherdoost, 2019). Likert conducted research and the Likert questionnaire was changed in the 
form of a Thurstone and Guttman scale and then asked the same respondent, it turned out that the correlation value 
between the Likert scale and Guttman and Thurstone scales was 0.92 (Likert, 1932). So with the results of this study, 
the Likert scale can be considered a type of interval scale. Based on this reason, it is not surprising that research results 
published in well-known international journals (journal of marketing, journal of consumer behavior, journal of 
physiology, journal of human resources) do not transform data because they already view the Likert scale as an interval 
scale.  

The Likert scale is the most widely used psychometric scale in survey research. The name of this scale is taken from a 
psychologist named Rensis Likert (1932), who published a report describing attitude measurement techniques and 
instruments for measuring constructs that describe psychological and social phenomena.  

Likert scale is a bipolar scale to measure positive or negative responses to a statement (object) (DeCastellarnau, 2018; 
Kyriazos & Stalikas, 2018). The Likert scale type consists of statement items to define the content and meaning of the 
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construct being measured (Joshi et al., 2015; Sullivan & Artino, 2013). The response continuum to each statement is a 
tiered linear scale to indicate the extent to which respondents agree or disagree with certain social phenomena. To 
determine the quantification of the constructs of each individual, it can be calculated by adding up the individual 
response scores for each statement item. Statements that do not support the construct (negative statement), when 
measuring the construct, the response choice scores are reversed then the scores of several items on the scale are 
added up (Warmbrod, 2014).  

Education researchers often use a Likert scale to measure the attitude of a person or group of people about perceptions 
of educational program policies. For example, interests, benefits, barriers, and challenges to learning practices; teacher 
performance; performance and service satisfaction; and self-perceptions about the level of student competence. Table 2 
shows examples of constructs in the preparation of a questionnaire involving a Likert scale in educational research. 

Table 2. Example of Constructs Measured on a Likert Scale in Educational Research 

Construct : Perceptions of distance learning (20 items) 
Response continuum : 1 = Strongly disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree 
Target respondents : Elementary and middle school teachers 

This review of the literature on the Likert scale aims to (a) critically review the concerns about the use of the Likert 
scale in data analysis of education and social science research, (b) critically review the reliability of the Likert scale in 
each category of even and odd response options, and (c) provide practical and appropriate solutions to reduce bias in 
the analysis of research data involving a Likert scale. This literature study is valuable and up-to-date supplementary 
information for researchers working on a Likert scale through a literature review between 2012 - 2022. 

Methodology 

Research Design  

This study is a systematic review of the literature (Khalaf & Zin, 2018; Martins & Gorschek, 2016) which aims to 
analyze the use of the Likert scale in educational and social science research articles. Systematic Review is a method 
that uses a review, analysis, structured evaluation, classification, and categorization of previously produced evidence-
based evidence (Ahn & Kang, 2018). The systematic review process is strictly limited to inclusion criteria (Martins & 
Gorschek, 2016).  

Inclusion Criteria  

Inclusion criteria are general characteristics of research subjects from a target population that is stretched and will be 
studied (Ahn & Kang, 2018). The inclusion criteria determined from this study are: (a) research articles involving the 
use of the Likert scale, (b) research with 20 or more respondents, and (c) research articles published in educational or 
social science journals between 2012 to 2021.  

Tracking Technique and Screening 

Literature related to research data according to inclusion criteria was tracked online from the database of indexed 
journals Scopus, ERIC, and other websites. The keywords used to track were attitude scale, Likert scale, and affective 
assessment. The digests taken as research data (articles) are the title of the study, name of the researcher, year of 
publication, place of research, sample size, research methods, and research results with significant values. Screening to 
review this literature, we used the preferred reporting items for the systematic review and meta-analysis (PRISMA) 
method (Selcuk, 2019; Warmbrod, 2014). The PRISMA flowchart and the literature review process are shown in Figure 
3.  
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Figure 3. PRISMA Flowchart of Review Process 

Figure 3 shows that based on the inclusion criteria starting with the work of (a) tracking related papers online (2012 – 
2021) related to the scale as in the research report (n = 212), (b) filtering papers by Likert scale keywords, ( c) search 
results specifically exclude papers (n = 115), (d) determine which papers have priority (n = 97) to be studied in-depth 
and then discuss clearly the Likert scale specifically exclude (n = 37), and (e) determine the papers that fall into the 
category to be studied (n = 60).  

Data Analysis 

The data analysis technique in this systematic review research is data extraction. Data extraction is done by taking all 
research data obtained from scientific journals used for research. Then, the researcher changed the data obtained into 
new data by filtering the data into several categories (Mathes et al., 2017; Munn et al., 2014; Pedder et al., 2016; 
Schmidt et al., 2021). Researchers only take valid data and do not include data that is less valid so that optimal new data 
and satisfactory results are obtained. Data extraction is the most important phase in research using a systematic 
literature review method (Jonnalagadda et al., 2015). This phase is very vulnerable to a lot of research data that may be 
lost, if not careful in filtering the data (Mathes et al., 2017). 

All data taken from journal searches were extracted according to the research objectives. The main data taken from the 
journal article include researchers and research year, research design, research location, number and characteristics of 
research samples, questionnaire instrument with Likert scale, and research results and conclusions. The data is entered 
in the data extraction form and displayed in the form of a table (Mathes et al., 2017; Popenoe et al., 2021). 

Data Synthesis 

In this systematic literature review research, data (including articles) were synthesized in a structured manner using 
the narrative method (Mathes et al., 2017). Narrative synthesis is done by grouping the extracted data (similar) 
according to the measured results to answer the research objectives (Thomas & Harden, 2008). The data that has been 
collected is then looked for similarities and differences are discussed to draw conclusions (Munn et al., 2014; 
Onwuegbuzie et al., 2012).  

Credibility 

Researchers have collected real data in the field and interpreted the authentic data accurately to provide assurance that 
reliable research has credible attributes (internal validity) (Miles et al., 2014). In order to achieve credible research at 
the stage of the data collection and data analysis process, a forum group discussion (FGD) was conducted. FGD 
members consist of researchers and experts in the field of psychology. FGD aims to get input and suggestions in data 
analysis. In addition, to increase credibility, the results of the analysis are compared with the findings of previous 
experts. 
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Findings / Results 

Tracking the data sources obtained as many as 60 article titles have been obtained that match the specified inclusion 
criteria. The use of the Likert scale in this study is manifested in the form of a survey in which a questionnaire is given 
to respondents. The results of tracking manuscripts based on our source of variance are presented in Table 3. 

Table 3. Tracking Results Based on Research Variant Sources 

Source of Variance Article Publication (n) Distribution Technique 
Questionnaire 

Number of Response Options  

Social science journal 28 --- --- 
Educational journal 32 --- --- 
Paper and pencil method --- 18 --- 
Online form method --- 42 --- 
Even option Likert scale --- --- 6 
Odd option Likert scale --- --- 54 
Total 60 60 60 

Based on Table 3, it can be explained that the need for using a Likert scale in social science research (47%) and 
educational research (53%) is almost balanced. The system for distributing questionnaires to respondents is known 
(30%) conventionally distributing questionnaires through the paper and pencil method. Most (70%) were done online 
via e-mail, telephone, WhatsApp, Google form (Google drive), and other online media.  

The results of careful checking (Table 3) were obtained that only 10% of studies used a measurement scale with an 
even response choice category (4, 6, 8, or 10 choices) (Dawes, 2018; Guerra et al., 2016; Krosnick & Holbrook, 2012; 
Mircioiu & Atkinson, 2017; Nemoto & Beglar, 2014; Pimentel, 2019). But in general (90%) of research uses a 
measurement instrument that involves a Likert scale with odd response choices. Apparently, the Likert scale with a 
response choice of 5 (five) (e.g., Alrajeh & Shindel, 2020; Dilekli & Tezci, 2019; Hartley, 2013; Martín et al., 2018; 
Taherdoost, 2019; Ulia & Kusmaryono, 2021; et al.) is still the most popular than the other odd (7, 9, or 11) response 
choices (James, 2019; Lewis & Erdinç, 2017; Martín et al., 2018;  Sirganci & Uyumaz, 2021).  

This literature review research is focused on the variables (a) the number of response points on the Likert item (Likert 
scale), (b) reliability and validity of the survey instrument with a Likert scale, and (c) the potential for bias in survey 
research. The results of investigations on research variables from journal articles that are included in the literature 
review research category are presented in Table 4. 

Table 4. Investigation of Research Variables 

Research Variable 
 

Number of 
Participant  

Number of 
Question Items  

Data Sources 

Even response point 
(Likert-type-scale: 4, 6, 8, 
or 10 point) 

30 until 536 30 until 60 (Dawes, 2018; Guerra et al., 2016) (Krosnick & 
Holbrook, 2012) (Mircioiu & Atkinson, 2017) 
(Nemoto & Beglar, 2014) 

Odd response point (Likert-
type-scale: 5) 

30 until 7261 30 until 60 (Alrajeh & Shindel, 2020; Dilekli & Tezci, 2019; 
Hartley, 2013; Martín et al., 2018; Taherdoost, 
2019; Ulia & Kusmaryono, 2021) (Boone & 
Boone, 2012) (Carey et al., 2017) 
 (Józsa & Morgan, 2017)  
(Pimentel, 2019) (Cheng, 2012) 

Odd response point (Likert-
type-scala: 7, 9, 11, or 101) 

332 until 
1000 

30 until 60 (James, 2019) (Lewis & Erdinç, 2017) (Martín et 
al., 2018) (Sirganci & Uyumaz, 2021)  

Validity and reliability  30 until 473 
 

32 until 50 (Bidermana & Reddockb, 2012) 
(Bolarinwa, 2015) (Carey et al., 2017) (Çetin et 
al., 2020) (Ciplak & Cam, 2019) (Cheng, 2012) 
 (Chen & Liu, 2020) (Krosnick & Holbrook, 
2012) (Sangwan et al., 2021) (Simms et al., 
2019) (Taherdoost, 2016) (Zhang et al., 2021) 

Bias factor  30 until 609 24 until 60 (Acosta et al., 2020) (Kreitchmann et al., 2019) 
(Krosnick & Holbrook, 2012) (Zumsteg et al., 
2012) (Pimentel, 2019) (Xiong et al., 2020) 

Table 4 shows that in general practice the use of a Likert scale with an odd number of response categories (Likert-type-
scale 5, 7, and 9) is preferred by researchers in the social sciences (e.g., Alrajeh & Shindel, 2020; Dilekli & Tezci, 2019; 
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Hartley, 2013; Martín et al., 2018; Taherdoost, 2019; Ulia & Kusmaryono, 2021; et al.) They are attracted by the odd 
response in the middle (neutral or no opinion). In a recent empirical study, the use of a Likert scale with the number of 
response categories 5 or 7 resulted in a higher mean score for the maximum possible score and the difference was 
significant (Kyriazos & Stalikas, 2018; Simms et al., 2019). Meanwhile, psychometrics prefer a Likert scale with a 
category of 7 or 9. The reason is that they can stretch the intervals in order to get a more detailed and clear view 
(preference) of respondents. 

Other researchers prefer to use a Likert force-number scale, namely the response category with even choices (4, 6, 8, or 
10) (Dawes, 2018; Guerra et al., 2016; Krosnick & Holbrook, 2012; Mircioiu & Atkinson, 2017; Nemoto & Beglar, 2014; 
Pimentel, 2019). They reasoned to avoid the middle response (neutral/did not decide) as in the 5 responses choice 
Likert scale. Characteristics of the use of the even response choice Liker scale show very small differences between 
format scales in terms of variations in mean, kurtosis, or skewness (Pimentel, 2019). There are findings that some 
researchers do not test (do not present) the reliability and validity of the research instruments used to obtain data from 
respondents (Guerra et al., 2016; Pimentel, 2019; Sullivan & Artino, 2013). 

Discussion 

Likert Scale with Response Choice Even or Odd? 

An important issue for researchers to pay attention to in developing an attitude rating scale is the number of answer 
choices on the questionnaire. Which one is suitable to be developed, a scale with an even or odd number of responses 
(Nadler et al., 2015). Based on an attitude scale reference with an even response choice category (4, 6, 8, or 10) (Dawes, 
2018; Nemoto & Beglar, 2014) produces ordinal data types (Kyriazos & Stalikas, 2018). This assumption is caused on a 
scale with an even number of responses there is no "neutral" middle response option. Researchers did not collect 
gradations of negative or positive responses that could be obtained with a minimum of four choices (DeCastellarnau, 
2018). If the answer choice does not have a midpoint even though it is labeled with a number then this only functions 
as an attribute that cannot be operated on mathematically. 

Experts who look at Likert scales that have more than five response options allow the gradation to move more 
smoothly than negative or positive responses (James, 2019; Lewis & Erdinç, 2017; Taherdoost, 2016). This makes 
sense because an increase in the number of response choices on a Likert scale will lead to an increase in data quality 
(DeCastellarnau, 2018; Simms, et al., 2019; Taherdoost, 2019). According to Preston and Colman (2000) in general, 
respondents (participants) prefer a scale with an odd number of responses rather than an even number of responses. 
This is defined as the midpoint as a neutral point that will prevent respondents from being forced to take sides (Preston 
& Colman, 2000).  

In addition to the five response choices in its development the Likert scale can also be used as a scale with seven or 
nine, or eleven answer choices (Joshi et al., 2015; Taherdoost, 2019). An empirical study found that some statistical 
characteristics of questionnaire results with various odd answer choices were very similar (DeCastellarnau, 2018; 
Simms et al., 2019; Taherdoost, 2019). Basically, the number of response categories will affect the psychological 
distance between categories, especially the most striking on the 7-point response scale. On a response scale of 7, it can 
be seen that when the number of categories is increased, the end point tends to approach the midpoint of the scale 
(Sirganci & Uyumaz, 2021).  

The difference between a Likert scale with even and odd response options is whether a neutral response option as the 
midpoint is included or not (Martín et al., 2018). The existence of a neutral response choice as the midpoint becomes a 
significant difference in treating the Likert scale as an interval scale if the survey respondents use the midpoint of the 
scale for the true meaning of neutral. The assumption of interval scale influences the researcher's decision for 
descriptive statistical analysis (mean, median, mode, standard deviation, frequency, percentage, and inferential 
statistical analysis (Chen & Liu, 2020). On this occasion, we recommend the use of a rating scale with an odd number of 
responses of seven points. However, if the researcher wants to direct the respondent to one side, then a scale with an 
even number of responses of six points may be more suitable. 

Potential Bias  

The Likert scale with an odd number of response choice categories (neutral middle choice) and even response choices, 
both have the potential to cause serious bias problems if researchers are not prepared to anticipate their impact. If the 
Likert scale with odd response choices has a middle (neutral) (Ahn & Kang, 2018; Pimentel, 2019), then there is a 
possibility that respondents avoid extreme choices (strongly agree or strongly disagree) and choose to take a "safe" 
attitude, which is neutral. For example, the researcher wants to measure learning interest or learning motivation from 
a group of students, where the average questionnaire results show a "neutral" or "indecisive" attitude, the results of the 
questionnaire will be difficult to interpret. Although for respondents, the choice of “neutral” could mean 'don't care; and 
for others, it may state 'no opinion' (Krosnick & Holbrook, 2012). Cases like this will still confuse researchers in 
compiling research conclusions. When the respondent consciously does this by choosing the option in the middle of the 
scale, namely “neutral” or “safe”, a central tendency bias phenomenon occurs (Malone et al., 2014). If the researcher 
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knows that the majority of respondents will give a "disagree" or "neutral" response just for the purpose of avoiding a 
Likert item, then the "neutral" option should be omitted. Eliminating the “neutral” option will not compromise the 
reliability of the given answer (Krosnick & Holbrook, 2012). 

Likert with an even number of answer choice categories has the potential to guide respondents to choose extreme 
answers (strongly agree or strongly disagree). Likert scale with an even response choice (without a neutral option) 
tends to force respondents to choose an opinion that is unequivocally "agree" or "disagree" (Moors et al., 2014). 
Moreover, if this attitude scale questionnaire is designed by someone who has a strong influence on the respondent, 
then the respondent tends to give answers that are not in accordance with their circumstances. Usually, respondents 
give extreme answers, namely "strongly agree" for positive questions or "strongly disagree" for negative questions. 
This phenomenon occurs where the tendency of individuals to respond to statement items by basing themselves on 
what is considered appropriate by society (social desirability), is referred to as respondent bias (Malone et al., 2014; 
Moors et al., 2014; Xiong et al., 2020; Zumsteg et al., 2012). 

The tendency of respondents to provide answers to certain choices can be analyzed through the application of item 
response theory (IRT) (Dogan, 2018; Jeong et al., 2020; Thorpe & Favia, 2016; Tijmstra et al., 2018; Zanon et al., 2016). 
The results of this IRT analysis produce ordinal data instead of interval data. Analysis with this model allows item 
analysis with a deeper examination of precision across the score continuum. An illustration in the form of a graph of the 
results of attitude measurement with the application of IRT can be seen in Figure 4.  

 

Figure 4. Item Characteristic Curve for a Scale Consisting of n Items with Four Answers 

The item characteristic curve (ICC) in Figure 4 is a logistic function that shows the probability and item characteristics 
(on a Likert scale) of respondents supporting a particular response choice (to the extreme). For a scale with four 

response options, it is calibrated through a partial credit model where the y-axis is a function )|( jXP i = which 

shows the probability that the respondent will choose the j-th answer to answer the i-item choice.  

Look at Figure 4, after the data is plotted for each item (according to the respondent's answers) the resulting scale 
characteristic curve (SCC) is generated where there are four curves (four response options) that intersect at three 
points. The three points of intersection divide the scale into four levels. Level 1 = very negative, level 2 = negative, level 
3 = positive, and level 4 = very positive. Based on the SCC it can be seen that there is a response bias in the choice of 
extreme response (Dogan, 2018; Thorpe & Favia, 2016).  

Some researchers use a random intercept model based on the item response theory (IRT) model in an effort to control 
response bias that is prone to response styles (bias) such as social desirability (SDR) and acquiescent response (ACQ) 
(Jeong et al., 2020; Kreitchmann et al., 2019; Tijmstra et al., 2018; Zanon et al., 2016). By Type, SDR refers to the 
tendency (respondents) to respond in a way that is consistent with what others want. Type ACQ refers to a preference 
for responding positively on the rating scale, regardless of the content of the survey item. Conceptually related to ACQ, 
the opposite trend is usually called dis-acquiescence (Pimentel, 2019). Therefore, correcting and minimizing response 
bias can be done by exploratory methods (Ferrando et al., 2009). More specifically, response bias and central tendency 
bias can affect the variability and reliability of the use of the instrument Likert scale (Lozano et al., 2008; Moors et al., 
2014).  

Reliability 

Reliability tests on psychometric scales generally use internal reliability coefficients using the Cronbach's alpha formula 
(Benek & Akcay, 2019; Korkmaz & Altun, 2014; Sangwan et al., 2021; Warmbrod, 2014). Some researchers found that 
the highest reliability was on a response scale of 7 to 10 and the lowest reliability was on a response scale of 3 
(Taherdoost, 2019). The search results of all reviewed papers show that the use of a Likert scale with 3 response 
options provides low reliability, which is less than 0.60. The choice category causes some errors in responding to an 
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attitude phenomenon. In the case of the same study (internal reliability and retest) it became inconsistent. The Likert 
scale with three response options also results in the loss of a lot of information, especially the intensity and strength of 
the respondent's opinion (attitude) (Çetin et al., 2020). They also reported that the highest Cronbach alpha coefficient 
(significant reached 0.96) was achieved on a response scale of 11 and a response scale of 7 with very small differences 
(James, 2019; Korkut Al Tuna & Arslan, 2016). While the lowest reliability is on the response scale 3. So it can be 
concluded that the reliability will increase along with the increasing number of response options (from a response scale 
of 7 to a response scale of 11) even though the reliability is very similar.  

Validity 

In psychometric tests using several aspects of measurement for validity testing (e.g., Criterion Postdictive Validity, 
Criterion Predictive Validity, Criterion Concurrent Validity (Benek & Akcay, 2019; Korkmaz & Altun, 2014; Sangwan et 
al., 2021; Zhang et al., 2021). The validity criteria of the response category show that the response scale 11 is superior 
to the response scales 3 and 4. According to Preston and Colman, a scale with a response category of 9 has the highest 
validity (Preston & Colman, 2000). On a scale of 5 to 11 has a very close difference in criterion validity, but increases 
towards a higher value. Scales with a response category of 6 or more generally have higher convergent validity. Overall, 
an increase in the number of scale responses will be followed by an increase in validity.  

Conclusion  

Based on the findings and discussion, the important points that can be conveyed as conclusions are (a) the use of a 
rating scale with an odd number of answers of more than five points (especially on a seven-point scale) is the most 
effective in terms of coefficients of reliability and validity, but if the researcher wants to point respondents to one side, 
then a scale with an even number of responses (six points) may be more suitable; (b) more response choice points 
(more than five response points) on a Likert scale will increase reliability arguing that the more scores on the scale the 
higher the level of reliability; (c) overall, an increase in the number of response scales will be followed by an increase in 
validity; and (e) the presence of response bias and central tendency bias can affect the validity and reliability in the use 
of the Likert scale instrument. 

Recommendations 

For future researchers, it is suggested that (a) researchers (reviewers) can establish “quality and relevance” measures 
to assess the adequacy of each literature review, criteria, and procedures used in collecting data; (b) in the survey, it is 
better not to use only a closed questionnaire instrument that involves a Likert scale, but an open questionnaire is 
needed. Open questionnaires can provide the possibility of revealing unexpected things from the respondent's 
perspective and complement information that is not revealed by closed questionnaires; and (c) We encourage 
researchers not to worry too much about the number of response choices (Likert scale) in their research. The most 
important key is to feel comfortable using multipoint items according to the research objectives. However, if you use a 
questionnaire as a research instrument, we provide some recommendations for compiling and analyzing a survey 
questionnaire with the aim of minimizing bias and problems that may arise.  

1. Think when designing a Likert scale item questionnaire with a balanced key, namely, try to have the number of 
positive question items equal to negative statement items. 

2. Use more question items in the questionnaire and involve a Likert scale with odd response choices (5, 7, 9, or 11). 

3. Present the questionnaire (Likert scale) as a bipolar scale and a horizontal presentation. 

4. When you are not sure about designing a Likert scale with odd response choices, avoid neutral choices 
(undecided) and replace them with the words: disagree, have not decided, or other equivalent choices. 

5. Various 5-point options were assigned to determine which attitude scale items could be set equivalently as (1) 
“never”, (2) “rarely”, “(3) “sometimes”, “(4) “often” and ( 5) "always". 

6. The distribution of questionnaires with an online system must include clear instructions for filling out to be more 
efficient and effective. 

7. When filling out the questionnaire through paper and pencil, the respondent must be accompanied if there are 
questions that the respondent has not understood. 

8. The damaged paper and pencil questionnaire results (because there are unanswered question items) are 
discarded and excluded for analysis. 

9. Questionnaires answered by more than 40% of the questions answered "neutral" should be excluded. 

10. Questionnaires that are answered in an extreme manner by respondents more than 40% of the question items 
answered (strongly agree or strongly disagree) should be excluded. 
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11. Perform data analysis on the results of the questionnaire according to the type of data (ordinal or interval) 
appropriately and do not analyze the data with an average. 

Limitations 

This study only reviews literature that has been published in 2012 – 2021. We have not reviewed the latest 
developments of papers published in early to mid-2022. We hope that researchers who find new developments 
regarding the use of the Likert scale that have not been discussed in this paper can add new information for future 
reviews. 
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