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Abstract 
 

Reliability analysis is a widely used method to assess the consistency and internal reliability of psychometric instruments, particularly in medical 
and social science research. Cronbach’s Alpha and McDonald’s Omega are two commonly estimated reliability coefficients that evaluate the 
internal consistency of a scale. This article introduces an interactive and user-friendly application, created using the Shiny R framework to 
automate the process of computing these reliability measures. This tool allows researchers and practitioners to upload datasets, select relevant 
items, and instantly generate reliability statistics, making the analysis process more efficient and accessible. The tool can be accessed here: 
https://stat-kmk.shinyapps.io/mcdonald/ 
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INTRODUCTION 

 
Reliability is a critical aspect of psychometric and survey-
based research, ensuring that measurement instruments 
consistently produce stable and reproducible results1. It is 
especially important in fields such as psychology, education, 
and medical research, where assessments and questionnaires 
are frequently used to measure latent traits such as intelligence, 
attitudes, and health-related quality of life. A reliable 
instrument ensures that results remain consistent across 
different testing conditions and populations, thus enhancing the 
credibility and applicability of research findings. One of the 
most common methods for assessing reliability is internal 
consistency analysis, which evaluates how well individual 
items within a scale correlate with one another. This is 
particularly relevant for Likert-scale surveys, where 
respondents indicate their level of agreement with a series of 
statements. High internal consistency suggests that all items 
measure the same underlying construct, whereas low 
consistency may indicate problems with item wording, scale 
design, or construct validity. Two widely used reliability 
coefficients, Cronbach’s Alpha and McDonald’s Omega, 
provide insights into the internal consistency of a scale. While 
Cronbach’s Alpha is the more conventional measure, it 
assumes tau-equivalence, meaning that all items contribute 
equally to the underlying construct. McDonald’s Omega, on 
the other hand, accounts for varying factor loadings, providing 
a more accurate reliability estimate in many cases. While both 
focus on consistency rather than distribution, extreme non-
normality can impact them. However, McDonald's Omega is 
generally more robust to violation of normality assumptions. 
This article presents an interactive and user-friendly 
application developed with the Shiny R framework to automate 
the computation of reliability measures. 
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METHODOLOGY 
 
To facilitate reliability analysis, we developed an R Shiny-
based interactive application that enables users to compute 
Cronbach’s Alpha and McDonald’s Omega with ease. We 
have outlined the fundamental concepts of these methods 
below. 
 
Cronbach’s Alpha 
 
Cronbach’s Alpha (α) is a statistical measure used to assess the 
internal consistency and reliability of a psychometric scale or 
test2. It calculates the average inter-item correlation, providing 
a value between 0 and 1 that indicates how closely related a set 
of items are. Values closer to 1 suggest better reliability, with 
scores typically interpreted as follows: 0.90-1.00 represents 
excellent reliability, 0.80-0.89 is good, 0.70-0.79 is acceptable, 
0.60-0.69 is questionable, and below 0.50 is considered 
unacceptable. However, Cronbach's Alpha has limitations, 
such as assuming items are equally weighted and being 
sensitive to the number of items in the scale. 
 
It is computed using the formula 
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𝑘 is the number of items 
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McDonald’s Omega 
 
McDonald’s Omega (ω) is an alternative reliability measure 
that addresses some of Cronbach's Alpha's limitations by using 
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