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Abstract 

In this paper, common biases or errors in the construction of intervals under the Likert scaling methodology in 

both odd and even scales are shown. Examples of researches that uses this scales especially in survey that 

requires perception response from the respondents will be presented, discussed and analyzed for possible biases. 

Suggestions for the corrections of these biases are presented in order to minimize the bias leading for a better 

labeling and interpretations of the results.  
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1. Introduction  

Likert scaling is a psychometric concept commonly used in survey research that uses guide questionnaires that 

need responses in scales from the subject or respondents of interest. It is a widely used scale in many field of 

discipline most particularly in the social science research like in education and psychology. It is a scaling 

method in which a statement can be responded positively or negatively. This scaling was invented by a 

psychologist named Rensis Likert in 1932, whose purpose is to look for an effective and efficient means of 

describing attitudes of humans and its influences that affected them. Likert developed that scale that carried his 

name until this present time. This scale is also considered a rating scale. As an example, if a respondent wanted 

to respond a Likert questionnaire item, this respondent specifies a level of agreement or an order/ranking to a 

particular statement which can be describe in a description which in turn has an equivalent numerical values. 

Likert scale has many uses in psychology like on the study of behavior, marketing surveys as to the preferences 

of a product, education, medicine, nursing, finance, engineering and human study and the likes [1, 4, 8, 15].   
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Further, it is used either as a total score that is when the scale is sum up for all items and in this case the result 

produced an index, this is used most commonly in psychology researches or a single ordinal score that is 

common among survey research like in marketing and business where they need to have an exact rank of a 

certain product. If a statement being ask on which a person need to respond of any criteria whether subjective or 

objective criteria, that statement is called a Likert item. Generally, Likert scaling is a measure on the level of say 

agreement or a disagreement on that particular statement.  

Most social science researchers preferred to use response categories that are on odd scale (example three, five, 

seven or nine) because they are interested the scenario in the middle response. Further, psychometricians 

preferred to used seven and nine response categories [3] for reasons that they can stretch the interval on which 

they can describe the respondent’s preference or view. Most common practiced on the other hand used five 

response categories while others used seven response categories, however according to reference [5] in his 

recent empirical study, the use of five or seven response categories produced slightly mean scores higher 

relatively to a possible maximum score and their difference is significant. Others researchers preferred to use the 

response categories that are even (example 4,6, 8 or 10), which are termed force-number Likert scale in some 

literature for some reasons that they want to escape the in between scenario of response scale like the three 

(neutral/undecided) in the five Likert scale. Most common in this case is the scale that have four response 

categories. Other data characteristics on the use of Liker scales shows a very little difference among the scale 

formats in terms of variation about the mean, skewness or kurtosis.  

Among researchers, some controversies and confusion sometimes arises due to some several causes on the use 

of Likert scaling. Hence, an elaboration is needed. First is the treatment of the scale whether it is an ordinal scale 

or a measurement scale (ratio or interval) [13, 16]. This sometimes need an explanation and perhaps requires an 

assumption so the method applied is valid and consistent. In this study we include this an assumption so to avoid 

debates and confusion. Second question is the existence of central tendency bias due to the subject’s avoidance 

of extreme response choice that is most respondents tend to go to the middle to escape form the outlying 

responses. Third is the presence of acquiescence bias that is an agreement with the given statements as 

presented, well this to refrain controversy. Fourth question is known as the social desirability bias that is putting 

a subjects or their group or establishments in a more favorable way hence the resulting conclusion is 

questionable due to this kind of error. The thought of designing a balance keying (an equal number of positive 

and negative statements) is always a challenge in the choice of selecting a scale that can minimize those biases 

and problems that may appears.  Reference [12] also mentioned on the criticism among reviewers on the 

application of statistical methods which is not appropriate when dealings with Likert scales. Some of the 

criticism are well founded. For instance, violations to the assumptions of the use of some of parametric methods 

for example the analysis of variance, regression analysis and correlations which requires the normality 

assumptions on the distributions of the data or per see the appropriateness of using parametric statistical 

methods for Likert scaling. However, reference [12] argued that many studies since the 1930s consistently show 

that parametric studies can handle with respect to violations of these assumptions. Thus, those claims of 

inappropriateness are unfounded according to him hence, parametric methods can still be utilized without the 

concern of answers being invalidated. In this study, we do not attempt to apply any parametric statistical method 

but to do some trial and error method to further improve the method introduced by reference [13] that is to 
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enhanced specifically the use of Likert scaling for both even and odd number categories as well as its final 

equivalent description and interpretations. In this study, the researcher will illustrate in practice, for example the 

format of a typical five- point level Likert item on agreement coded with a numerical notation and a description 

legend being labeled. For example, we agree assigning 1 to strongly disagree, 2 to disagree, 3 to neither agree 

nor disagree (undecided or neutral), 4 to agree and 5 to strongly agree.  

1.1 Limitation of the Study 

This study probably is applicable only to those study that uses instruments that needs responses in scales either 

in an ordinal or maybe a measurement (interval or ratio) scales. The study assumes that the data in an ordinal 

scale can be considered to be in continuous scale that is either in interval or in ratio scale so that labeling a 

weighted mean (which is considered continuous) to its corresponding verbal description after it was computed is 

valid. 

2. Methodology 

2.1 Scoring and analysis 

 If items in a survey questionnaire instrument is responded using a Likert scale, each item maybe in two ways 

first it is analyzed separately given the response scale of the respondents or responses is totaled to create a score 

for a group of items. This is usually a common practice in some psychology and educational researches (the 

score is considered an index). One issue being raised is whether Likert items is an ordinal data or an interval 

data. This is always a subject of disagreement among researcher and users of this scale. In most practice 

however, they are considered ordinal or interval level data depending on the assumptions being considered. In 

this study we consider this as an assumption.  Whether individual Likert items be considered as ordinal level 

data, many researchers regard such items only as an ordinal data because, in a special case when using only five 

levels, one cannot assume that respondents perceive all pairs of adjacent levels as equidistant. On the other 

hand, often the wording of response levels clearly considered both directions (symmetry) of its response levels 

assuming there is a middle category at. In that situation such item would fall between ordinal and an interval 

level measurement since treating the item as just merely ordinal, we would lose information. In the case of a 

scale where we consider an equal spacing of its response levels, we can immediately treat this case as an interval 

level data which we can argue is more strongly. Now, if  we consider Likert responses an ordinal data, This 

responses can be displayed in a graph particularly  bar charts or can describe in a median or mode, ,used as a 

center but not the average, or  the variability using the range across quartiles but not the standard deviation since 

the average and standard deviation are inappropriate measures for ordinal data as mentioned by reference [6]. 

Other alternative for the analysis of the data is using a non-parametric tests on which it depends on the 

researcher’s objective are the chi-square test (a categorical statistical method usually or count data), Mann–

Whitney test, Wilcoxon signed-rank test, or Kruskal–Wallis test (comparison of mean ranks). If guaranteed by 

the Central Limit Theorem that ordinary averages of the Likert scale data behaves or can be assumed as an 

approximately normally distributed in which parametric statistical analysis can be performed. In psychological 

researches, Answers to several Likert questions are summed up (totaled) with the assumptions that all questions 
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use the same Likert scale and the scale is a defendable approximation to an interval scale, for which case it  may 

be treated as  an interval data that measures an unobserved (or latent) variable. Thus,  parametric statistical tests 

such as the analysis of variance may be  applied.  Further, one consideration the method can be applied is to 

have more than five Likert item questions that are totaled. 

2.2 Level of measurement 

The five response categories are often believed to represent an interval level of measurement but this can only 

be in the case if the intervals between the scale points correspond to empirical observations in a metric sense. 

We bear in mind that the consideration of ordinal scales as an interval scales has a lot of  controversial issues as 

mentioned previously, however in matter of agreement of its principle, it will be used as a basis for obtaining 

estimates in an interval level consideration on a continuum by applying item response models in which the data 

can be obtained in the form of an ordinal scale that fit the model  particularly  known as the polytomous Rasch 

model [20,21, 22],. The researcher recommends that the data has to be thoroughly checked to fulfill the strict 

formal axioms of the model before it is being analyzed. 

3. Results and Discussions 

Following reference [13], When items are Likert scaled and is assumed to have an interval measurement, often 

in practice, the information to all the respondents are summarized in the form of a weighted mean that is the 

scale is used as a weight multiplied to the frequency divided by the total frequency as to obtain the weighted 

average or mean. After this procedure the resulting weighted mean is being interpreted using an interval where 

in return had a corresponding verbal description. Most of these Likert scales are used in giving the level of 

agreement, level of frequency, level of importance or the likelihood of appearance in most application. To give 

an illustration in its use. Reference [17] in their paper, used four point Likert scales in the assessment of 

students’ self-level of motivation in mathematics. Seven survey question items were constructed for their 

assessment. From these items, one item was selected for discussion, the item “How much have you liked 

mathematics this year” which was answered using the four point Likert Scale with corresponding verbal 

description: 1. Not much, 2. A little, 3. some, 4. A lot. Now, some researchers in these kind of surveys, in 

practice created an interval of means in order to give interpretations for the weighted mean. Results of most 

studies would treat the problem as practiced by some researchers in which we will illustrate below 

Table 1: Four point Likert Scale 

Likert Scale Interval Verbal Description 

1 1.00-1.50 Not much 

2 1.51-2.50 A little 

3 2.51-3.50 Some 

4 3.51-4.00 A lot 
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Table 1 shows a table of a four point Likert scale with the constructed interval and its corresponding equivalent 

verbal description. This kind of interval is bias in the sense that the difference in the upper interval and lower 

interval of the first and last intervals is much lower as compared to the two middle intervals (see table 2 below). 

This observation will result items with the computed weighted mean considered more in the middle. This creates 

an unbalanced difference as we observed.   

Table 2: Four point Likert Scale 

Likert Scale Interval Difference Verbal Description 

1 1.00-1.50 0.50 Not much 

2 1.51-2.50 0.99 A little 

3 2.51-3.50 0.99 Some 

4 3.51-4.00 0.49 A lot 

 

To correct this problem, we attempt to reduce or eliminate the bias using trial and error, by making the 

difference in each interval having a uniform difference. A new interval was constructed as shown in Table 3 

having a majority uniformed difference in each interval (except for one interval). This new interval may 

improve the description of the weighted mean. 

Table 3: Four point Likert scale 

Likert Scale Interval Difference Description 

1 1.00-1.75 0.75 Not much 

2 1.76-2.51 0.75 A little 

3 2.52-3.27 0.75 Some 

4 3.28-4.00 0.72 A lot 

 

The correction of the bias in the interval makes the difference “uniform” except for one and perhaps might 

change the descriptive interpretation of the item. Going back to the study of reference [17], As shown in the 

results of the overall weighted mean of the 5 student survey items by which yielded a values of 3.47 for IWB 

group and 3.22 for the control group. A description of this weighted mean leads to the interpretation for the 

verbal description of “some” for IWB group when using the table 2 but will have different description “a lot” 

when using the table 3 in which there is the presence of the correction. For the control group it has the same 

“some” interpretation when table 2 and table 3 are both used.  

For the next tables which will be presented below, we will show the improvements for some even and odd scale 

categories specifically for the three, four (as shown above), five six, and seven response categories. Intervals 

with two decimal places are recommended below given their differences and possible description (Note 
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description can be change for appropriate description depending on the objective of the study) 

Table 4: Three point Likert scale 

Likert Scale Interval Difference Description 

1 1.00-1.66 0.66 Bad 

2 1.67-2.33 0.66 Undecided 

3 2.34-3.00 0.66 Good 

 

Table 4 shows that for a three point Likert scale, we can create an interval in which their differences are uniform 

which is what we wanted to achieved.  

Table 5: Five point Likert scale 

Likert Scale Interval Difference Description 

1 1.00-1.79 0.79 Never 

2 1.80-2.59 0.79 Rare 

3 2.60-3.39 0.79 sometimes 

4 3.40-4.19 0.79 Often 

5 4.20-5.00 0.80 Always 

 

Next is the table 5 above for a five point Likert scale in which an intervals were created with majority of the 

differences are similar except for one which is wider and has slighter difference of 0.1 among the rest. 

For table 6 below, in a six point Likert scale an intervals were created with majority differences are similar 

except for one interval which is wider and has a difference of 0.03 among the rest. 

Table 6: Six point Likert Scale 

Likert Scale Interval Difference Description 

1 1.00-1.82 0.82 Very bad 

2 1.83-2.65 0.82 Rather bad 

3 2.66-3.48 0.82 Bad 

4 3.49-4.31 0.82 Slightly good 

5 4.32-5.14 0.82 Good 

6 5.15-6.00 0.85 Rather good 
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Lastly, table 7, a seven point Likert scale with created intervals produced a majority of similar difference except 

the upper interval which is shorter but a very small difference of 0.01 among the rest. These per observation is a 

good table. 

Table 7: Seven point Likert scale 

Likert Scale Interval Difference Description 

1 1.00-1.85 0.85 Very bad 

2 1.86-2.71 0.85 Rather bad 

3 2.72-3.57 0.85 Bad 

4 3.58-4.43 0.85 Neither good nor bad 

5 4.44-5.29 0.85 Good 

6 5.30-6.15 0.85 Rather good 

7 6.16-7.00 0.84 Very good 

 

For all the tables created above which shows the intervals, differences and verbal descriptions, These tables can 

be used as a guide or a tool for describing the verbal description of a computed weighted mean for presentation 

which can perhaps be considered valid and has less error (bias) preventing  which is usually common in practice 

to some intervals created by some researchers whose intervals usually are concentrated at the middle of the scale  

leading to more items whose weighted assigned mostly in the middle verbal description.  

4. Conclusions 

Using this suggested interval perhaps will appropriately improve proper labeling for the descriptive 

interpretation of the computed weighted mean or average for any researches that considered Likert rating scales 

in each items for the whole responded questionnaires according to the number of response categories of the 

items. 

5. Recommendations 

The researcher recommends that more study should be done to refine the interval in each table by any statistical 

methods so to obtain uniform difference in each point Likert Scale table similar to column difference in table 4. 

It is also worth to discover the intervals for 8,9 and 10 point Likert scale.  
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