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The world should not revolve around Cronbach’s alpha ≥ .70
El mundo no debería girar alrededor del alfa de Cronbach ≥ ,70
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The alpha coefficient (α) is one of the most widely 
used for estimating reliability and is normally 
understood as a measure of internal consistency; 
that is, the degree of interrelation between 

items (Cortina, 1993). However, it was also considered to 
be a measure of homogeneity, a concept reflecting the 
one-dimensionality of items; this confusion was actually 
generated by Cronbach himself (1951) by using the terms 
interchangeably in his seminal article. Nevertheless, Cho and 
Kim (2015) indicate that α is a function of the interrelation 
of items with the number of items (see equation 1), so the 
number of items is a factor which affects the α coefficient 
(Murphy & Davidshofer, 2004). Thus, an article recently 
published in the journal Adicciones used the α coefficient 
to create a scale with 38 items, and noted that the limited 
reliability obtained in the study was due to the low number of 
items (Benito et al., 2019). It therefore appears necessary to 
reflect on the use of α ≥ .70 in studies on addictions.

  
Equation (1)

The α coefficient ranges from 0 to 1, and values ≥ 
.70 are considered acceptable (Cicchetti, 1994). This 
recommendation stems from Nunnally’s proposal (1978) 
and is used as the cut-off criterion in 44% of articles 
(Lance, Butts & Michels, 2006). However, a careful review 
of Nunnally (1978) reveals that the recommendation 
applied to preliminary research and that the value was 
not attributed to the α coefficient itself, but to a measure 
of general reliability. In addition, a meta-analytic study 

showed that the average value of α is .77 and that this 
changes depending on the subject area in which it is 
applied (Peterson, 1994). It is therefore rather simplistic to 
make decisions based on a single value, and it is necessary 
to incorporate the inter-item correlation matrix, its mean 
and standard error (Cortina, 1993; see Equation 2).

  
Equation (2)

To demonstrate the sensitivity of α to the number of 
items, the R program was used to simulate data, generating 
scales from 3 to 12 items in a one-dimensional structure, 
following a normal distribution (Mean = 0, SD = 1) with 
mean inter-item correlations of 0.10, 0.15, 0.20 and 0.25, 
reflecting little variability between the items, and with 
sample sizes of 50, 100, 250, 500 and 1000. Thus, 200 (10 
x 4 x 5) simulation conditions were generated, with 1000 
repetitions for each condition, giving a total of 200,000 
simulated data sets (see https://osf.io/fngte/). 

The results showed that α increases with an increasing 
number of items, despite the fact that the inter-item 
correlations had little variability; α ≥ 0.70 was found on 
scales with 7 or more items in samples of 50 or higher and 
with inter-item correlations of 0.15 (see Figure 1). These 
findings confirm the hypothesis that the number of items 
has an impact on the α coefficient, a factor which must be 
taken into account in interpreting the data to ensure that 
internal consistency is actually measured as a product of 
the variability of item scores rather than seen as a function 
of the increase in their number.
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Thus, α should be interpreted as the amount of common 
variability that can be attributed to the factor depending 
on the number of scale items. An α of .79 would therefore 
indicate that 79% of the variability of the items is due to 
the consistency (or coherence) of the responses of a group 
of people, in a measurement instrument comprising a 
certain number of items.

These results serve as an invitation to researchers 
to explore other ways of estimating reliability, such as 
the omega coefficient by means of factor models from 
classical test theory, or the information function from 
item response theory (Ventura-León, 2019), which can 
all be calculated with free access programs such as R, 
Factor, Jamovi and/or JASP. Furthermore, in conditions 
of non-tau-equivalence, multidimensionality, or the 
presence of correlated errors, reliability estimates of α are 
problematic (Raykov & Marcoulides, 2019), and since the 
α preconditions are difficult to find in real situations, this 
coefficient is falling out of use as an indicator of reliability 
(Peters, 2014). However, this does not indicate that the α 
is malfunctioning.

In conclusion, it does not appear to make sense to use a 
continuous measurement ranging from 0 to 1 as the product 
of α if in the end the interpretation is dichotomized as “Not 
Acceptable” or “Acceptable” on being below or above a 
value such as .70. Instead, indicating that a test has reliable 
scores requires reporting the inter-item correlation matrix, 

its mean, its standard deviation, the number of items, 
and previous or meta-analytical studies to account for the 
research context (Peterson, 1994) because relying solely 
on a value without the dataset is like looking at the tree 
without seeing the forest.
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Figure 1. Percentage of cases with α coefficients ≥ .70 with different numbers of items, sample sizes and inter-item correlations.
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