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Título: Calificación promedio de jueces expertos e intervalos de confianza 
asimétricos en la validez de contenido: Una sintaxis SPSS. 
Resumen: La estimación de la validez de contenido, obtenida mediante el 
análisis racional de jueces expertos, habitualmente se hace con coeficientes 
que estandarizan entre 0.0 y 1.0 el juicio de los jueces. Sin embargo, esta es-
timación también puede expresarse en la métrica de las respuestas de los 
jueces, en la forma de la media de respuesta, y con intervalos de confianza 
asimétricos alrededor de esta media. El objetivo del presente manuscrito es 
implementar un procedimiento para estas estimaciones (media de respuesta 
e intervalos de confianza asimétricos) en un programa escrito en sintaxis 
SPSS. Se explica la racionalidad del procedimiento, y se desarrolla un ejem-
plo aplicado del cálculo. El programa es de distribución libre, solicitándolo 
a los autores. 
Palabras clave: Validez de contenido. Software. Jueces expertos de conte-
nido. Estadística. Validez. 

  Abstract: The estimation of content validity, obtained by rational analysis 
of expert judges, is usually done with coefficients that standardize between 
0.0 and 1.0 the judges' judgment. However, this estimate can also be ex-
pressed in the metric of the judges' responses, in the form of the response 
mean, and with asymmetric confidence intervals around this mean. The 
aim of the present manuscript is to implement a procedure for these esti-
mates (response mean and asymmetric confidence intervals) in a program 
written in SPSS syntax. The rationale of the procedure is explained, and an 
applied example of the calculation is developed. The program is freely dis-
tributed upon request to the authors. 
Keywords: Content validity. Software. Subject matter experts. Statistics. 
Validity. 

 

Context 
 
In the research of content validity by means of expert judges 
or study participants, one of the usual steps is to quantify the 
results with various methods (e.g., for a summary of the 
methods, see Pedrosa, Suarez-Alvarez & Garcia-Cueto, 
2013). Quantifying the content validity is usually calculated 
in one coefficient, ranging from 0.0 to 1.0 (e.g., Aiken, 1980; 
Hernandez-Nieto, 2002; Lynn, 1986; Osterlind, 1992), or 
from -1.0 to 1.0 (e.g., Lawshe, 1975; Rovinelli & Hambleton, 
1977), and generally values close to 1.0 are interpreted as ev-
idence of the strength of the validity of the measured attrib-
ute. This standardization applies regardless of the measure of 
the responses; for example, a scaling from 1 to 3, or from 0 
to 7. This type of transformation is very common, because 
its interpretation framework eliminates infinite values at the 
extremes, it is comparable to a transformation based on per-
centages (from 0.0% to 100%), and you can ensure that the 
final consumers of the results will quickly understand the in-
formation (Bonett & Price, 2020). Also, this transformation 
makes the interpretation independent of the scaling frame in 
which the data were collected. For example, a coefficient V 
(Aiken, 1980) of .70 can be obtained from an average of 3.8 
on a scaling 1 to 5, an average of 2.8 on a scaling 0 to 4, or 
an average of 7.3 within a scale of 1 to 10. However, it is not 
the only possible transformation, nor the only framework to 
understand its results.  
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In a study of content validity, where the data collected 
are formulated in a particular measure, for example, from 1 
to 5, the results also may be in the same metric, and does not 
require any other processing to communicate the results. 
The expression of results in the metric of the rating scale is 
useful in preventing another metric for its interpretation, and 
it has the advantage of contextualizing in the same units that 
the individual scores were produced. For example, the evi-
dence of content representativeness can be scaled to 1 
(completely unrepresentative), 2 (unrepresentative), 3 (mod-
erately representative), 4 (acceptably representative), and 5 
(fully representative); if a group of judges produces an aver-
age scoring of 4.1, and this average suggests an acceptable 
representation of the construct, but it also can be said that 
the trend of the perceived validity is just at this level 4. The 
accuracy of this kind of information requires other interpret-
able quantities, such as confidence intervals (CI).  

Due to a point estimate does not guarantee accuracy it-
self, a confidence interval indicates its accuracy through a 
range of variability of the estimated value. For the user, this 
can be interpreted as the degree of certainty of finding the 
estimated value in the reference population, which will allow 
a better decision-making in the research works, and added 
information in the interpretation of the results (Escrig-Sos et 
al., 2007; Tellez et al., 2015). The CIs for the content validity 
coefficients seem to have barely been developed (Penfield & 
Giacobbi, 2004). Also, a casual review of the literature re-
peatedly performed by the authors of this manuscript, found 
that, beyond Penfield's work (Miller & Penfield, 2005; Pen-
field & Giacobbi, 2004), no CI procedures for these types of 
coefficients have been widespread or derived to date. 
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Method 
 
To add information about the statistics accuracy of the coef-
ficients of content validity, confidence intervals must be built 
around the estimated coefficient. However, the traditional 
method for creating confidence intervals (i.e., the Wald 
method) requires the assumption of normal distribution of 
calculated average (Penfield, 2003). Because the data ob-
tained in content validity studies are usually discrete, scaled 
down to five or fewer options, show skewed distribution, 
and the usual size of the judges’ sample is generally small, 
another method is required to estimate appropriate intervals. 
(Miller & Penfield, 2005; Penfield & Miller, 2004).  

Based on the work of Penfield (2003), who adapted the 
Wilson (1927) score procedure to generate asymmetric confi-
dence intervals, Penfield and Miller (2004) used this adapta-
tion for data produced in content validity studies; specifical-
ly, scores based on ordinal metrics, small judges’ samples 
(less than 10), reduced number of response options, and 
skewed distribution. There are other methods to generate 
asymmetric confidence intervals (e.g., Willink, 2005), but 
Wilson’s method appears to be efficient for the conditions in 
which content validity studies are conducted (Penfield, 2003; 
Penfield & Miller, 2004). Because the manual calculation is 
prone to error at computing, a computer code is proposed 
for this purpose, using the Statistics Package for the Social 
Sciences (abbreviated as SPSS). In recent years, R has been a 
free powerful platform for software development, but the 
SPSS is still used in different fields of the methodological re-
search (e.g., Duricki, Soleman, & Moon, 2016; Vanus, Ku-
bicek, Gorjani, & Koziorek, 2019; Valeri, & Vanderweele, 
2013), and that over time its ease of handling and immediate 
understanding especially in the field of science social was 
noted (Gogoi, 2020; Rivadeneira et al., 2020).  

The description of procedure and its rationality can be 
seen directly in Penfield and Miller (2004), so readers can in-
spect the formulas. The literature related to this method, 
based on the score procedure (Wilson, 1924), can be found 
in Penfield (2003), Penfield and Giacobbi (2004), and Miller 
and Penfield (2005).  

 

Program 
 

To calculate the average of the content validation and the 
asymmetric confidence intervals, an SPSS syntax is written 
which is adapted to the SAS syntax by Miller and Penfield 
(2005). Even with the rise and popularity of the free soft-
ware (Haine, 2019; Muenchen, 2017), the SPSS is of persis-
tent use and it still holds the attention of researchers in dif-
ferent disciplines (Haine, 2019; Masuadi et al., 2021; 
Muenchen, 2017; Shaikh, 2016, 2017). Similar to a few ad 
hoc programs to obtain evidence of the content validity (e.g., 
Merino-Soto, 2018; Merino-Soto & Livia-Segovia, 2009), the 
program presented here implements the method of Penfield 
and Miller (2004) for constructing confidence intervals 
around the mean value of the scores, and reports the mean 
of the expert judges’ scores, its equivalent expression in pro-
portion to the scaling range, the asymmetric CIs around this 
mean, and the width of the interval. The program is freely 
accessible and it must be requested from the corresponding 
author.  

 

Application example 
 
To illustrate the procedure, the results for the evidence of 
clarity of the items of the dimension Atención Sostenida, made 
by Moscoso and Merino-Soto (2017; see Table 2) were used, 
in which the Inventario de Ecuanimidad y Mindfulness was 
validated. In the input specifications for the program, you 
have to report the mean (M), the sum (S) of the judges’ rat-
ings for each item, the number of judges (17), the number of 
scaling responses (k; in this example, 6 ordinal points, from 
no validity to full validity), the error rate (alpha; among the 
options: .10, .05, .01), and the value of the number (start) 
with which k starts, that is, 0 or 1 (see Table 1, Input head-
ing). In the Output heading of Table 1, the results after ap-
plying the program for the calculations are shown. It is ob-
served that, in all the items, except item 1, the lower limit of 
the interval exceeds the value 4. If the researcher establishes 
a priori that the items with lower limit of CI must exceed is 
4, then this item does not seem to fit this criterion. However, 
given the difference of .02, the researcher must make a deci-
sion whether to apply the criteria strictly or to be flexible. 

 
Table 1 
Input and output information for the program 

  Input   Output 

  M S N K alpha start   M P Low Upp Range 
 

Item 1 4.53 77 17 6 .05 1   4.53 .75 3.98 5.08 1.10 
 

Item 2 5.18 88 17 6 .05 1   5.18 .86 4.7 5.66 .96 
 

Item 3 5.47 93 17 6 .05 1   5.47 .91 5.04 5.89 .85 
 

Item 4 5.06 86 17 6 .05 1   5.06 .84 4.56 5.55 .99 
 

Item 5 4.65 79 17 6 .05 1   4.65 .77 4.10 5.19 1.08 
 

Note. M: Mean. S: Sum of the qualifications. N: Number of judges. K: Number of the response options (i.e., scaling) used by the judges. Alpha: Error rate (it 
can be .01, .05, or .10). Start: Start of the scaling used by the judges (0 or 1; see manuscript). P: Ratio equivalent to the mean, of M with respect to the scale 
used by the judges. Low: Lower limit of the confidence interval. Upp: Upper limit of the confidence interval. Range: Width of the estimated confidence in-
terval. 
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Final comments 
 
This manuscript presents a computer program, built in the 
SPSS syntax, to quantify the degree to which the judges 
agree on the content validity, and their asymmetric confi-
dence intervals. The fundamental difference of this method 
with others (eg., Merino & Livia, 2009) is that the results are 
presented in the same metric of the judges’ responses. Be-
cause this crude coefficient is equivalent to some transfor-
mation between 0.0 and 1.0, the expected linear association 
between this method and the methods based on standard-
ized coefficients for content validity is perfect or very high. 
Therefore, the user should focus on: a) how the evidences of 
the content validity is expressed (i.e., in the metric of the 

judges’ responses, or in a range between 0.0 and 1.0), instead 
of the validity or accuracy of the procedures; b) the confi-
dence level of the interval , which can be generally 90% 
when the number of judges is small (Merino & Livia, 2009), 
but the 95% or 99% levels can also be chosen); and c) in the 
existing computer programs to calculate them complemen-
tary results (e.g., Merino, 2018; Merino-Soto & Livia-
Segovia, 2009. 
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