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This study aimed to show the usefulness of Lawshe's method (1975) in
investigating the content validity of measurement instruments under the strategy
of expert judgment. The research reviewed the historical use of Lawshe’'s method
in the social sciences and analyzed the main criticisms of this method using
mathematical hypotheses. Subsequently, we experimented with an instrument
designed to determine the pedagogical skills possessed by students undertaking
initial teacher training in Chile. The results showed that in Lawshe's proposal, it
is essential to highlight the need to reconsider the sum of all Content Validity
Ratio (CVR) indices for the calculation of the context validity index and not only
the indices that exceed the critical Content Validity Index (CVI) given the greater
power of discrimination presented by the latter alternative.
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1 Introduction

In research, especially in education, measurement instruments are valuable tools to generate
and structure complex constructs and convert them into analyzable parameters (Judrez-
Herndndez and Tobon, 2018). Implementing these instruments entails using statistical
techniques that allow their validity to be demonstrated in the measurement field. In this sense,
scientific organizations recommend considering the following sources of validity: content,
response processes, internal structure, relations with other variables, and evaluation
consequences (Eignor, 2013; Plake and Wise, 2014). Measuring the correspondence between the
content of the items and the evaluated content is very relevant for evaluating content validity.

The literature identifies two approaches for addressing the content analysis of a measurement
instrument: the first is related to the methods based on expert judgment; the second is related
to the methods derived from the application of measuring instruments (Pedrosa et al., 2014;
Urrutia et al., 2014). These methods aim to collect evidence on two sources of validity: the
definition of the items’ domain (representativeness) and the adequacy of the content (relevance).
This study opted to focus on methods based on expert judgment.

According to Urrutia et al. (2014), before carrying out content analysis under the expert
judgment strategy, the researcher must resolve two critical issues: first, determine what can
be measured, and second, define the number and characteristics of the experts who will
participate in evaluating the relevance of the instrument items. Moreover, the variability of the
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number of participants during the expert judgment, their suitability
concerning the study’s objective, their work activity, and their
geographical area of origin. However, the literature on measurement
instruments indicates that when defining the number of experts for a
panel, the researcher must predict the type of statistical analysis that
will be carried out with the responses obtained in such a way that the
number of selected participants is equal to or greater than the
minimum number to the minimum number of judges for the
statistical test to be valid (Tristan-Lopez, 2008).

The importance of defining statistical parameters (measures) in
statistics (Statistical Measure)lies in the fact that the qualitative
assessment of items is not sufficient —to determine the degree of
agreement of evaluators on the suitability of an item (Sireci, 1998).

1.1 Critical analysis of Lawshe’s proposal

In the search for indices to calculate inter-judge agreement,
we reviewed different methods used in the social sciences to calculate
content validity. In this review, the proposal of Lawshe (1975). This
strategy considers a panel of judges with expertise in the construct of
the instrument, and each specialist individually evaluates the items
associated with said construct. Lawshe (1975) suggested that under
sociological principles, the minimum inter-judge agreement should
be 50%, and the use of two indices: the content validity ratio (CVR),
which measures the agreement of the panelists on an item, and the
CVI, which presents the average of the CVR that constitutes the final
instrument. The CVR can be presented as follows:

WR:LN””Q 1)

where ne is the number of panelists in agreement and #,,, is the
number of panelists in disagreement.

A CVR index is considered acceptable depending on the level of
agreement of the panelists regarding an item. Lawshe (1975) presented
a table of the critical values of the CVR index according to the number
of panelists. For the research exemplified below, it was necessary to
find an index that applied to seven judges who participated in the
process. For Lawshe, the critical CVR of a 7-member panel of experts
should be equal to or greater than 0.75, a value that would allow the
Interjudge agreement to be considered statistically valid.

Polit et al. (2007) suggested a critical CVR value equal to.78 for
three or more panelists. It represents an advance concerning Lawshe,
who proposed a critical CVR calculation with at least five panelists. In
any case, the proposal by Polit et al. does not apply to the social
sciences because, although it supports a smaller number of panelists,
the recommended critical CVR is too low for panels of five or fewer
experts, thus losing discriminant validity. Likewise, in panels with six
or more members, it is objectionable for the critical CVR value to
remain very close to that defined for three panelists, as it would
contradict studies on the indirectly proportional relation between the
number of rating experts on a panel and the critical value of CVR
(Tristan-Lopez, 2008; Wilson et al., 2012; Ayre and Scally, 2014).

Tristan-Lopez (2008) pointed out that Lawshe’s formula does not
apply to panels with fewer than five members and further generated a
critical CVR table, revealing, unlike Lawshe, the statistical test he used
(Chi-squared = y*(a=0.1, gl=1)), while Lawshe had used the value of
a =0. 05 as significance level without mentioning the test used, A
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question that, to date, represents the most significant criticism of the
work of the latter author. Although Tristdn-Lopezs proposal
represents an advance concerning the previous ones, and the use of
the statistic used in the critical CVR table for each number of
evaluating experts is made explicit, the increase of the admissible error
to the value 1 (x =0.1) is not justified.

As an effect of the above, we observe that the higher the value of
a, the better the probability of calculating the critical values for a
smaller number of panelists, which is beneficial from the point of view
of reducing the number of panelists but not from the perspective of
the error of permissible significance and, therefore, of the level of
exigency of the proof. On the other hand, according to Ayre and Scally
(2014), using the Tristan-Lopez chi-square test is inadequate,
considering that the data with which the RCV is calculated would
have a binomial distribution. Consequently, the statistical
modalization of Tristin-Lopez (2008) to generate the critical CVR
table is inappropriate.

Wilson et al. (2012) proposed a new critical CVR table using the
normal approximation for a binomial distribution under the
assumption of the central limit theorem, in which the rating expert’s
answers do not interact with each other (each rating expert is an
independent variable). The complexity of this interesting proposal for
its application in social sciences lies in the fact that this approach is
valid only for a considerable size of panelists, which corresponds to
another of the assumptions of the central limit theorem and represents
a great difficulty for the search for expert judges.

Ayre and Scally (2014) proposed a new critical CVR table using
the exact binomial test (EBT). Unlike the chi-squared test used by
Tristan-Lopez (2008) and the normal approximation of Wilson et al.
(2012), the EBT is an appropriate alternative to the model proposed
by Lawshe for the following reasons. Lawshe proposed two response
categories (essential and non-essential) such that the data distribution
of each expert rater corresponds to a Bernoulli distribution with
parameter p=0.5. If, in addition, each expert rater’s responses are
considered independent variables. The criteria of an exact binomial
distribution are met, with parameter p=0.05 and N, the number of
expert raters.

« »

Suppose we consider an instrument composed of “n” items
evaluated by “N” panelists with a dichotomous scale (“essential” or
“non-essential”). Then, modeling the problem statistically and finding
the critical value of panelists in agreement that allows an item to
be considered essential using the CVR, index calculated using

equation (1), we considered the null hypothesis.

Hozneﬁﬁ
2'

2

where #, is the number of panelists in agreement, with a
significance level equal to 0.05.

The null hypothesis is rejected if the probability of the “number of
panelists in agreement is greater than the minimum required number
of panelists in agreement with the essential modality ncr” is greater
than 0.95.

P(ne > nc,) >0.95,

where 7,, is the minimum required number of panelists who agree
with the “essential” modality.
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Ayre and Scally (2014) calculated the critical values table for each
number of panelists using STATA. Using the R program, we compared
the three results (Lawshe, 1975; Tristin-Lopez, 2008; Ayre and
Scally, 2014).

As shown in Figure 1, the three methods for nine or fewer
panelists coincide with the value calculated for critical CVR, but the
values differ for ten or more panelists. Given that the method based
on the binomial test is more precise than the chi-squared test,
proposing an alternative to the CVR index would not change the
decision-making under the exact binomial method. However, the
Tristan-Lopez (2008) method can be used as an alternative to
calculating the critical CVR index when the number of panelists is
equal to four (see Table 1).

Baghestani et al. (2019) proposed a new method to calculate the
critical CVR based on Bayesian statistics. They replaced the null
hypothesis given in (1) with.

Hy: p<0.5,vsHy:p>0.5,

where p is the realization of a random variable X, whose
distribution is unknown. The prior misinformation on the distribution
of X was studied by Jeffreys (1935) and Berger (2013), who considered
that the previous distribution of X is beta with parameters a and f3,
denoted by X ~ Beta(a,B3). Given the above, the posterior density
function of X is

7 (X|Ne)oc f(X)*g(NelX),

where f(X; o, p) = dBeta(a, B) is the density function of the variable
X, and g(Ne|X) =dbinom(p, N) is the density function of Ne given the
variable X.
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FIGURE 1
Comparison of Critical CVR Between Chi-squared and Exact
Binomial Methods The graph represents the critical values for the
CVR index and their variation based on the number of panelists
comparing the proposals of Lawshe (1975), Tristan-Lopez (2008),
and Ayre and Scally (2014).
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Thus, the posterior probability of hypothesis H, is

P(X < .5|Ne) = ff(p) * g(Ne|p) dp

W

f(p,Ne+a,N—Ne+,B)dp.

S =t

w

pNe-Hx (1 _p)N—Ne+ﬁ dp.

S —

At a significance level of X, the null hypothesis H, is rejected if

5

'[pNem (1 - p)NﬁNeJrﬁ dp <.05. Then, the parameter Ne is
determined as the minimum value to reject the null hypothesis
considering the model of Berger (2013), witha = 8 =1.

Figure 2 shows that with the method developed by Baghestani
etal. (2019), the number of judges can be reduced while still obtaining
acceptable critical CVR results. This fact is a significant advantage,
given the difficulty in obtaining the required judges. However, this
conclusion is only possible after reviewing the calculations carried out
by Baghestani et al. (2019), which originated in discovering
discrepancies regarding using the “pbinom” function of the program’s
stats package.

Compared with the exact binomial method, using Bayesian
statistics to calculate the critical CVR helps reduce the number of
panelists. This issue became evident after correcting the calculation
error in Baghestani et al. (2019). In addition, these alternative shares
the advantage of the chi-squared test method to calculate critical CVR
(Tristan-Lopez, 2008), where four panelists can evaluate
an instrument.

Lawshe (1975) asserted that the CVI value is dependent on the

number of panelists and that the following equation would represent it:

2 CVR;
7] accepted = E E P
j=0 "

Where m is the number of items whose CVR values exceed the
critical CVR values, and CVR ' is the value of the CVR index of the
accepted item “/”: the number of questions that obtained a CVR
greater than the critical CVR.

Lawshe’s criterion can be considered an exaggeration in the sense
that, according to the Lawshe model, the value of the CVI of the
complete instrument (with accepted and non-accepted items) will not
exceed, in any case, the CVI,ceq (calculated from the average of the
CVR values for each accepted article). For this reason, we consider the
critical value CVI,, de Tilden et al. (1990), which suggests a value
greater than 0.7 for the research outlined here.

However, unlike the CVR index, the critical CVI value, which
allows accepting or rejecting the content validity of the total
instrument, differs between authors. Tilden et al. (1990) suggested that
this index is satisfactory, starting at 0.7, whereas Davis (1992)
proposed a value of 0.8. The critical CVI value of 0.5 was proposed by
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TABLE 1 Comparison of the Critical Content Validity Ratio (CVR)
according to proposals from different authors.

CVR., CVR., CVR,,
Exact Lawshe Bayesian
binomial statistics

2 - - - -

3 - - - -

4 - 1.00 - 1.00
5 1.00 1.00 0.99 1.00
6 1.00 1.00 0.99 1.00
7 1.00 1.00 0.99 071
8 0.75 0.75 0.75 0.75
9 0.78 0.78 0.78 0.78
10 0.80 0.80 0.65 0.60
11 0.64 0.64 0.59 0.64
12 0.67 0.67 0.56 0.50
13 0.54 0.69 0.54 0.54
14 0.57 0.57 0.51 0.57
15 0.60 0.60 0.49 0.47
16 0.50 050 - 0.50
17 0.53 0.53 - 0.41
18 0.44 0.56 - 0.44
19 0.47 0.47 - 0.47
20 0.50 0.50 0.42 0.40
21 0.43 0.43 - 0.43
22 0.45 045 - 0.36
23 0.39 0.48 - 0.39
24 0.42 0.42 - 0.42
25 0.44 0.44 037 0.36
26 0.38 0.38 - 0.38
27 0.41 0.41 - 0.33
28 0.36 043 - 0.36
29 0.38 0.38 - 0.31
30 0.33 0.40 0.33 0.33
31 035 035 - 0.35
32 0.38 0.38 - 0.31
33 0.33 0.39 - 0.33
34 035 035 - 0.29
35 0.31 0.37 0.31 0.31
36 0.33 0.33 - 0.28
37 0.30 035 - 0.30
38 0.32 0.37 - 0.32
39 0.33 0.33 - 0.28
40 0.30 035 029 0.30

The table represents the calculation of the critical values of the CVR index at a confidence

level of.05 and their variation based on the number of panelists comparing different
methods: exact binomial (Ayre and Scally, 2014), chi-squared (Tristin-Lopez, 2008),

Lawshe’s (1975), and Bayesian statistics (Baghestani et al., 2019).

Tristan-Lopez (2008). The key question is which of the two indices
proposed by Lawshe —CVR and CVI— provides better and more
information on the content validity of an instrument? Gilbert and
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FIGURE 2
Comparison of Critical CVR Between the Exact Binomial and
Bayesian Methods The graph represents the critical values for the
CVR index and their variation based on the number of panelists
comparing the proposals of Ayre and Scally (2014) and Baghestani
et al. (2019).

Prion (2016) pointed out that the choice of one index over another
depends on the orientation of the study. Based on the above and given
that the general objective of our study was to analyze inter-judge
agreement against a set of items to interpret their theoretical
perspective and improve the instrument, we opted to use the
CVIindex.

The index used to calculate the CVI (Lawshe, 1975), although less
demanding because it considers only the accepted values of the CVR,
allows the maintenance of a vision of the relevance and
representativeness of the items, mainly because this stage was
combined with the analysis of the validity of the metric characteristics
of the instrument, called construct validity, where the reliability of the
items and the unidimensionality of the factors formed by the items are
statistically verified through confirmatory factor analysis (CFA) (Diaz
Costa et al., 2015; Romero-Jeldres and Faouzi, 2018). Consequently,
and based on the fact that the CVI calculated for the instrument was
more significant than 0.7, it was decided to maintain the total of the
items elaborated for each dimension of the theoretical construct to
which they referred.

Romero-Jeldres and Faouzi (2018) demonstrated that inter-
judge agreement is complex, given the cultural elements that
mediate the object of study. In the case of pedagogical skills for the
exercise of teaching, each country develops different socio-political
constructs for their understanding and evaluation, for which an
essential adjustment of the Chilean evaluators to the regulatory
framework of that country has been observed, in comparison with
German evaluators who have shown differences regarding the
theoretical frameworks supporting their vision of pedagogical
competences for professional practice.

In other words, the CFA considered all the instrument items to
verify instrument dimensionality, analyzing the data through various
indices, namely, the Joreskog coefficient (Joreskog’s rho), variance
extracted index, factorial contribution, and chi-squared statistic
divided by the degree of freedom. By combining the strategies for
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calculating the CVI with the confirmatory factor analysis (CFA)
strategy, we reduced the bias of the item evaluators (Judrez-Hernandez
and Tobon, 2018; Ventura-Ledn, 2019).

2 Methodology

The present study was preceded by another research that defined
the items associated with the construct to be measured (see variable
operationalization Appendices A in Supplementary material) by
Romero-Jeldres and Faouzi (2018), The conditions for performing a
content validity analysis described by Guion (1977) were
partially assured:

1. The domain content had to be rooted in behavior with a
generally accepted meaning.

2. The
measurement objectives.

domain content had to be relevant to the

3. The domain content had to be adequately sampled.

4. Qualified evaluators must have agreed that the domain had
been adequately sampled.

5. The content of the responses must have been reliably observed

and evaluated.

Therefore, in addition to deciding the type of index to use for
content validation, we defined the number of evaluators necessary to
perform the validation. This question always turns out to be complex
owing to the laboriousness of the task for the evaluators and the low
recognition of this type of contribution to the academe. With these
difficulties, recruiting a certain number of evaluators with expertise in
the research topic is always a challenge.

For this purpose, we adopted expert judgment, defined as an
informed opinion of people with experience in the subject and
recognized as qualified experts able to provide information, evidence,
judgments, and assessments (Cabero et al., 2013). Several expert
judgment methods are available, varying in whether the evaluation is
done individually or in a group. In all cases, the research problem
determines the profile of the specialists. Therefore, defining the
attributes of the possible expert persons is a prerequisite, considering
as basic requirements having a background, experience, and
disposition toward the topic, as well as being willing to review their
initial judgment in the development of the study (Lopez-Gomez
(2018); Moreno Lopez et al., 2022).

For the present study, we accounted for two additional criteria:
the specificity of the content of the object of study and available
resources. Akins et al. (2005) suggested that small panels must
have at least seven experts to maintain the representation of the
information obtained. However, to maintain fairness at the
national level, we opted to identify 14 evaluators who met the
study criteria in the regions where the sample was collected.
We contacted the experts personally and then by email to provide
them with all the information and documents needed for the
evaluation. The recruitment of the participants was sustained
until eight qualified panelists confirmed their willingness to
participate. The characterization of the group of experts was
highly relevant to the categorical development of the instrument.
Table 2 shows the attributes considered.
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2.1 Analysis

Based on the Bayesian statistical strategy Baghestani et al., 2019,
we calculated the CVR index for each instrument item to define their
relevance concerning the purposes of our study. We calculated the
CVI for the instrument using Lawshe’s model. This value was
compared with the critical value Tilden et al. (1990) defined. This
criterion was chosen for the convenience of maintaining all the items.
For this purpose, the following equation was used:

n
cvr =1 D CVR;
n-
Jj=1

where 7 is the total number of items.

According to Pedrosa et al. (2014), the CVR calculation
represents a problem when half of the experts indicate an item as
relevant and the other half as irrelevant. Concerning this criticism,
we showed that having a certain number of experts makes it
possible to define a critical value of CVR=0, with which it is
possible to affirm that even a value close to 0 can be admissible
under certain conditions.

3 Results

About the content validation of the items, we affirm that based on
the CVR index of the Lawshe (1975) method and using Tables 1, 56 of
the 71 items exceeded 0.71. The calculated CVT value, including all
instrument items, was 0.77, which is considered acceptable by Tilden
etal. (1990), according to their CVI critical value proposition of 0.7.
To verify that from a certain number of experts, a critical value of
CVR =0 can be defined, we implement the following:

CVR,- =0. 4)

Using Table 1 and Equation (1), we found that CVR, was a
decreasing positive function concerning N; thus, critical CVR must
be strictly positive for any n, greater than n,. Equation (4) was
obtained using the following (Armitage et al., 2008; Wilson et al.,
2012; Ayre and Scally, 2014).

CVRey =

_1+Z\/N
N

N is extensive, N = n, + n,,, and the variable z has a standard
normal distribution.
Thus, we could formulate the following:

1 z
lim CVR, = lim | —+—|=0.
7, —> - ne%w( VN J

Subsequently, when n, = N + &, where ¢ is a fixed integer value
greater than 0, the value of CVI%approaches 0 as N approaches infinity.
Therefore, an item with a CVR value close to 0 would be acceptable if
there are many panelists.
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TABLE 2 Characterization of panel judges.

10.3389/feduc.2023.1271335

Postgraduate Participants Territorial
Mast Doctorat extension
AStEr OCILOFate that reaches
Didactics and Associate professor, researcher in
Basic general
organization of teaching performance and initial
J1 65 Female education Special education Santiago
educational teacher training. CRUCH
teacher
institutions University
Coordinator of the Curriculum
Secondary
Design and Updating Area at
education state Education,
CUECH University. Academic
]2 34 Female teacher in Curriculum, and Education Santiago
management researcher in
history and Evaluation
university education Pedagogical
social sciences
excellence in H and G Award.
Education,
State teacher in Executive Secretary Educational
13 43 Female Curriculum, and Education National
Spanish Foundation
Evaluation
Associate professor researcher in
initial teacher training, reflective
Educational Education and practice, professional
J4 53 Female Biology Teacher Concepcion
Administration society development, and learning.
Council of Rectors of Chilean
Universities, CRUCH,
Associate Professor-Researcher
Secondary Ethnographic
Coordinator of Curriculum
education research,
Design and Continuous
teacher in anthropological
15 35 Male Social anthropology | Improvement. Expert in Antofagasta
history, theory, and
Interculturality.
geography, and intercultural
Council of Rectors of Chilean
social sciences relations
Universities, CRUCH.
Associate Professor- Researcher in
Religion teacher
© Doctor of Strategic Diagnosis for the
in basic and Educational Sciences,
J6 48 Male Educational strengthening of pedagogies. Antofagasta
middle m/c Curriculum
Sciences. Council of Rectors of Chilean
education
Universities, CRUCH,
Academic and academic director
Master’s Program in Management
State teacher in Educational Sciences, and Leadership
17 54 Male None Santiago
music education | m/c Curriculum Curriculum Development and
Management Coordinator. Private
university

Source: Own elaboration.

4 Discussion and conclusions

The concept of content validity has undergone multiple
transformations, but its essence has remained stable since its origin.
Pedrosa et al. (2014) reviewed the conceptions developed about
content validity, going through perspectives that considered it only for
one type of test and others that considered it the basis of
construct validity.

Although Lawshes (1975) method for analyzing the content
validity of a measurement instrument presents numerous advantages
over alternatives for these purposes (Divayana et al., 2020), it needs
more critical values for the reliability of the CVR calculation and the

Frontiers in Education 06

acceptance of the CVI. Thus, researchers using this method have been
compelled to decide between several proposals from different authors.

The present work opted for the method of Baghestani et al. (2019)
as an appropriate proposal for variables of unknown distribution.
Meanwhile, and about Lawshe’s proposal, it is essential to highlight the
need to reconsider the sum of all the CVR indices for calculating the
CVI—and not only the indices that exceed the critical CVR—given
the greater power of discrimination presented by this last alternative.

We also noted the need to consider mixed methods to provide
greater veracity to the content validation process. In this sense, it is
helpful to add spaces to the analysis matrix offered to experts to enable
them to provide contributions and insights regarding the questions
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(Urrutia et al.,, 2014). This fact allows the collection of a broader
spectrum of information beyond pertinence and relevance. This type
of opening makes it possible to interpret the experts’ responses and
understand their frame of reference for their responses, both at the
theoretical and representational levels.

Concerning the possible sources of interpretation error
(Pedrosa et al., 2014), it is arguable to consider the CVR index
equal to 0 as a difficulty when half of the experts indicate an item
as relevant and the other half as irrelevant. Lawshe identified the
need for an agreement of at least 50%, with which the previously
exposed problem is overcome. In addition, we demonstrated the
possibility of considering the critical value of CVR =0 when the
number of experts tends toward infinity, allowing for
straightforward interpretation.

Although different authors justify statistical indices, such as
Lawshe’s CVR, there is a strong tendency to use other strategies that
complement these indices to circumvent their limitations. In this
sense, it is currently suggested that “once the relevant items have been
defined, they should be applied to a set of participants in order to
apply the GT [Generalization Theory] to their answers (...), so that it
would be possible to quantify the effect of possible sources of error”
(Pedrosa et al., 2014, p. 15).
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