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1|Introduction    

Perception studies, particularly with attitude scores and rating scales, are frequently utilized. A Likert-type 

scale is commonly used in such instruments. According to a Likert-type scale, a person must indicate whether 

they Strongly Agree (SA), Agree (A), Disagree (D), are Neutral (N), or Strongly Disagree (SD) with a series 
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Abstract 

Likert scales are helpful in social science and perception studies. High-quality tests are essential to examine the 

dependability of the data provided in a particular evaluation. One often-used measure of test reliability is Cronbach 

alpha. The dimensionality and test duration have an impact on it. The fundamentally tau-equivalent approach’s (a 

statistical method that measures how consistent a set of items are in a test) presumptions should be followed by 

alpha as a reliability indicator. If these presumptions are not met, a low alpha is shown. The Airline Service Quality 

(ASQ) test measures the quality of services offered by a specific airline using service attributes provided by the 

airline, which influence passenger satisfaction and enhance more than one-time patronage. The original instrument 

used measured opinions of a four-point Likert scale with fifteen airline service items, and the allowable Cronbach’s 

Alphas for the original test ranged from 0.70 to 0.95. By first adding a “3 represents undecided” option and then 

adding four-word items to the instrument, a five-point Likert scale was developed from the original instrument. 

The test was piloted with 33 participants.This pilot study’s Cronbach’s alpha was 0.85; following its employment in 

a larger research study, the instrument’s Cronbach’s alpha was 0.86, resulting in a tool with good internal 

consistency. Since reliability test depends on the extent of test, Cronbach alpha does not only evaluate test 

homogeneity or unidimensionality. Whether a test is homogeneous or not, its reliability is increased by its extent. 

A high alpha score (> 0.90) might indicate that the test should be shorter and may indicate redundancy.  
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  of items. Every response has a point value, and the sum of the point values for all the assertions determines 

a person’s score [1]. 

To improve the accuracy of assessments and evaluations, social and scientific researchers try to develop tests 

and questionnaires that are both valid and reliable [2], [3]. Validity and reliability are two essential components 

in evaluating a measurement tool. Instruments can be conventional knowledge, skill, or attitude tests, social 

and experimental simulations, or survey questionnaires [4–7]. Instruments can measure concepts, 

psychomotor skills, or affective values.  

Validity is concerned with how well an instrument measures what it is supposed to measure, and reliability is 

concerned with how consistently an instrument measures [8]. It should be noted that an instrument is closely 

related to its validity [6], [9]. However, the reliability of an instrument does not depend on its validity [10]. 

The reliability of an instrument can be measured objectively [11], and the definition of Cronbach's alpha, the 

most used objective reliability metric, was provided in this study. 

When multiple-item assessments of a concept or construct are used in social and scientific researches, 

calculating alpha has become a standard procedure [12], [13]. This is because it only has to be administered 

once, making it simpler to utilize than other estimates (such as test and retest reliability estimates) [9], [11], 

[14]. Nevertheless, despite the extensive usage of Cronbach’s alpha in literature, its definition, appropriate 

application, and interpretation remain unclear [15], [16]. To encourage its efficient use, it is crucial to provide 

more context for the underlying presumptions of alpha. It should be noted that the sole emphasis of this 

study is Cronbach’s alpha as a dependability indicator [17], [18]. The quality of social and scientific evaluations 

may be monitored and enhanced by using alternative reliability measurement techniques based on other 

psychometric methods, such as item-response theory or generalisability theory [19]. 

This study explains how the Likert scale and the number of items for the existing instrument were modified 

for use and how data were gathered to confirm the reliability of the modified instrument. Rensis Likert [9] 

developed this type of scale and subsequently developed this technique for assessing attitudes. A Likert rating 

scale measurement can be useful and reliable for measuring service quality. 

1.1|Likert-Type Scales 

A variety of answers to a statement or set of assertions are offered by Likert scales. Responses are often 

divided into five categories, with 5 denoting SA, 1 denoting Strong Disagree, and 3 denoting Undecided [24]. 

On the other hand, academics D over how many options a Likert-type scale should include. According to [2], 

[14], some researchers choose scales with seven items or an even number of answer items. According to 

Symonds [20], a seven-point rating system has the best dependability. If there are more, the reliability gains 

would be so negligible that it would not be worthwhile to create the instrument or study the difference [2]. 

The topic of Likert scale items or categories [9] has been the focus of a lot of research, with many seemingly 

contradicting results. For instance, according to Guilford [21], the ideal number of categories depends on the 

circumstances and must be empirically determined. However, the number of scale points used for the items 

has no bearing on the validity and reliability of an instrument [4]. In response, Ray [22] questioned the 

suitability of Mattell’s studies, which employed unmatched student groups for sampling. Thus, if a sub-sample 

were exceptionally diverse, the response format responded to may appear to have artificially low dependability 

[2]. 

Additionally, Ray [22] found a substantial difference between the variously designed Likert scales. There was 

an increase in discriminating power and internal reliability [9] when the number of Likert items was increased 

from three to five. For internal consistency reliability, the researcher must compute and report the Cronbach’s 

alpha coefficient when employing Likert-type scales. Cronbach’s alpha calculates an instrument’s internal 

consistency reliability by analyzing how each item relates to every other item in the instrument. Internal 

consistency reliability is the degree to which items in an instrument are consistent with each other and the 

instrument as a whole [1]. 
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  1.1.1|What is cronbach alpha? 

To quantify the internal consistency of a test or scale, Lee Cronbach created alpha in 1951. It is represented 

by a number ranging from 0 to 1 [18], [19], [23]. The degree to which each item in a test measures the same 

notion or construct is known as internal consistency, and it is related to the test's item interrelationships [19], 

[24]. To ensure validity, a test's internal consistency should be established before it is used for research or 

examination [17], [20]. Furthermore, reliability estimates display a test's measurement error. Simply put, this 

understanding of dependability is the correlation of the test with itself [25], [26]. 

This correlation is squared, and the index of measurement error is obtained by subtracting from 1.00. When 

a test's reliability is 0.80, for instance, its scores have a 0.36 error variance (random error) (0.80 × 0.80 = 0.64; 

1.00 – 0.64 = 0.36), as shown in [8], [9], [27]. The percentage of a test score that may be attributed to a mistake 

will decrease as the reliability estimate rises. It is important to remember that test reliability shows how 

measurement error affects observed values rather than a specific participant [21], [28]. The measurement error 

standard must be computed to determine how measurement error affects a participant's observed value [29], 

[30].  

A test's alpha score rises as its elements are connected. Nevertheless, a high degree of internal consistency is 

not necessarily indicated by a high coefficient alpha [31]. This is because the length of text also impacts alpha 

[32]. The alpha value decreases if the test duration is too short. More items that test the same idea should thus 

be added to the test to raise alpha [1], [32]. It's also critical to remember that alpha is a characteristic of test 

measurement data from a particular participant sample [33]. As a result, researchers should assess alpha each 

time the test is given rather than depending on published alpha estimates. 

For data analysis, the researcher should add up the scales and not bother about examining each item 

separately. For individual items, Cronbach’s alpha does not yield reliability estimates [23]. Even-numbered 

Likert scales, which lack a N point, enable participants to adopt a stance even if they are unsure of their 

viewpoint [31]. Likert scales with odd numbers allow for neutrality or indecision. Response bias, or the 

propensity to prefer one response over another, may be lessened by providing respondents with a N response 

choice, which frees them from having to decide on a given topic [29]. 

If participants donot have an opinion, they do not feel compelled to express it. It has been demonstrated that 

statistics is impacted by the usage of mid-point items. Considering the context of preliminary findings is 

important since the inclusion or exclusion of a midpoint might significantly change the results of a population 

poll intended to determine opinion. The explicit usage of a mid-point is still up for discussion, and it depends 

more on the preference of researchers [32]. To prevent response bias, it has long been recommended that 

survey instruments have both favorably and negatively phrased items [11], [18]. 

To serve as “cognitive speed bumps that require participants to engage in more controlled, as opposed to 

automatic, cognitive processing,” negatively phrased questions are added to the scale [13]. The essential 

premise that items with opposing wording measure the same notion that positively worded items measure is 

the foundation for using negatively phrased questions to reduce response bias [13]. Comparing any of the 

three circumstances where negatively worded stems were utilized, Barnette [5] discovered that Cronbach’s 

alpha was greater and explained at least 10%, and in one instance, 20%, higher internal consistency. 

1.1.2|Use of cronbach’s alpha 

When alpha is improperly used, it can result in instances where a test or scale is incorrectly rejected or when 

the test is blamed for producing unreliable findings [31]. Understanding the related ideas of internal 

consistency, homogeneity, or unidimensionality can help to optimize the usage of alpha and prevent this 

scenario. While homogeneity relates to unidimensionality, internal consistency focuses on how a sample of 

test items relate to one another [25]. If a measure's items assess only one latent characteristic or concept, it is 

unidimensional. To measure homogeneity or unidimensionality in a sample of test items, an assessment of 

internal consistency is required, but it is an insufficient prerequisite [8]. 



 Adeniran and Fakunle |Syst. Anal. 3(1) (2025) 20-26 

 

23

 

  Reliability is fundamentally based on the assumption that a sample of test items is unidimensional; if this 

condition is not met, dependability is significantly underestimated [8]. A multidimensional test does not always 

have a lower alpha than a unidimensional test, as has been well shown [28]. Accordingly, alpha cannot be only 

understood as a measure of a test's internal consistency, according to a more strict interpretation [29]. The 

dimensions of a test can be found via factor analysis. Therefore, alpha may be used to verify if a sample of 

things is truly unidimensional, rather than just measuring the unidimensionality of a group of objects [33]. 

However, if a test contains several concepts or constructs, it might not be a good idea to state the test’s alpha 

overall since the higher number of questions will inevitably cause the alpha value to be inflated [1]. Therefore, 

in theory, alpha should be computed for each idea rather than for the test or scale as a whole [33]. Alpha 

should be determined for every instance in a summative exam with diverse, case-based questions. More 

significantly, alpha is based on the statistical presumption that every item in a test has the same real score, 

known as the “tau equivalent model” [5]. Tau-equivalent reliability is a statistical method that measures how 

consistent a set of items are in a test. It's also known as Cronbach’s alpha, it measures internal consistency 

and reliability. Alternatively, it presumes that every test item assesses the same latent characteristic on the 

same scale [4]. 

Consequently, this assumption is broken because alpha understates the test's reliability if a scale's items are 

based on many factors or qualities, as shown by factor analysis [5]. The assumption of tau-equivalence will 

also be broken and dependability will be understated if there are too few test items [17]. Alpha gets closer to 

a more accurate level of dependability when test items satisfy the tau-equivalent model's assumptions [15]. 

Since diverse test items would go against the tau-equivalent model’s presumptions, Cronbach's alpha is a 

lower-bound estimate of reliability [25]. An additional evaluation of the tau-equivalent measurement in the 

data could be necessary if the “standardized item alpha” calculation in SPSS is higher than the Cronbach’s 

alpha. 

1.1.3|Numerical values of cronbach’s alpha 

As previously mentioned, the alpha value is influenced by the quantity of test items, item interrelatedness, 

and dimensionality [1]. The allowable alpha ranges from 0.70 to 0.95, according to various studies. A low 

alpha value may result from diverse constructs, limited questions, or weak item interrelatedness. For instance, 

certain elements should be changed or eliminated if a low alpha results from a poor correlation between them. 

The simplest way to identify them is to calculate each test item's correlation with the test's overall score; those 

with low correlations (around zero) are eliminated. An excessively high alpha might indicate that several items 

are redundant since they test the same question under a different name. It has been suggested that the alpha 

value should not exceed 0.90. 

2|Method 

Airline Service Quality (ASQ) was modified for this study. These changes were made in light of the study that 

has been done on the topic. The original ASQ is a private, self-reporting survey used to gauge how satisfied 

customers are with airline services. In the ASQ, participants are often asked to answer 10 service items using 

a 4-point Likert scale. Cronbach’s alpha has shown that the ASQ is internally consistent. Cronbach’s alphas 

in samples from 23 countries varied from 0.70 to 0.95, with the majority falling in the high.80s, according to 

Schwarzer’s [33] findings. This study’s final version of the modified ASQ is a 15-question survey with a 5-

point Likert scale. 

Five questions were selected at random from the ten that were already in the survey to be reworded and 

positioned after every two appropriate questions. The scale was modified to include a midpoint choice, 

resulting in the following scale: According to accepted survey use criteria, the following labels are used: 1= 

Poor, 2= Fair, 3= Undecided, 4= Good, and 5= Excellent [7]. The following values were obtained by 

reversing the replies on the worded items to score the instrument: 5= Poor, 4= Fair, 3= Undecided, 2= 

Good, and 1= Excellent. 
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3|Data 

A pilot group of thirty-three passengers was used to test this device. The survey consisted of 15 questions 

with a 5-point Likert scale. Analysis of responses using the SPSS statistical software revealed a Cronbach’s 

alpha of 0.85, indicating good internal consistency. Three months later, 70 passengers participated in a pre-

test and post-test study using the same instrument. For this bigger sample, the Cronbach’s alpha was 0.86. 

4|Discussion  

The modified ASQ’s 15 items were dependable and consistent and could be utilized in a study that assessed 

domestic airline customers’ satisfaction levels. The passenger’s evaluations could have been impacted by the 

question order; however, this was not tested by rearranging the questions.  

Alreck and Settle [34] state that it would not have been prudent to group all of the questions or to place the 

questions close to each other. Although a procedure for developing a Likert scale from scratch was described 

by Maurer and Pierce [24] and Adeniran [2], the survey utilized in this study was based on earlier research. 

Establish the focus first. Because Likert scales are unidimensional, it’s critical to concentrate on the precise 

thing you’re attempting to assess. After that, create a list of possible scale items and ask a group of judges to 

score them [35]. 

It was suggested that items with weak ratings and poor linking should be eliminated, or to reduce the number 

of items. Additionally, the average rating for judges’ top and bottom quarters may be obtained, and the 

difference between the two can then be tested using a t-test. Higher t-value items are good discriminators and 

need to be retained [36].  

There was a limited time to choose and utilize a survey, even if this was a legitimate approach for creating 

survey topics.The updated ASQ survey was conducted on the same type of passengers (participants) in the 

original study to identify any unexpected issues with the question. The poll respondents appeared to 

comprehend the questions and provided insightful responses. 

5|Conclusion 

It was satisfying to develop a Likert scale tool that demonstrated internal dependability. High internal 

consistency was obtained with this modified instrument, created for the Air Service Quality (ASQ) scale. 

Although it would take longer to create a survey from the start using Trochim’s principles than to use an 

existing instrument, it is possible. Numerous resources are available for those who want to design an 

instrument for specific research. It is hoped that others will employ this modified ASQ in airline satisfaction 

or service quality studies. 

When assessing tests and surveys, Cronbach’s alpha is essential to improve the validity and accuracy of data 

interpretation. However, it has often been presented without rigorous analysis and without sufficient 

comprehension and interpretation.  

The assumptions used to calculate alpha, the variables affecting its size, and the possible interpretations of its 

value were all covered in this study. It is anticipated that future researchers will disclose alpha values from 

their investigations with greater skepticism. 
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