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ABSTRACT

One of the tools most used in the past decades for data collection is the questionnaire’s based
surveys. In this article a theoretical review of the design, adaptation and content validity process of
a questionnaire is performed. A case study of this process is presented to have a practical example
of the of this research stage.

For the case study the objective is to create and develop a questionnaire up to the point of
content validity. The final results gave a product of a questionnaire of 48 items and a content
validity accepted with a value of a “V” of Aiken and accordance proportions indexes above of 0.80
in all the items.
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1. INTRODUCTION

The human being is curious by nature and along his existence has developed different methods and ways to
obtain the answer on the unknown things, such as observation and experimentation. These two methods
gave birth to science and as Chalmers (1987) states “Science is based on what we can see, hear, touch, etc.
Science is objective. Scientific knowledge is reliable knowledge because it is objectively proven
knowledge”.

The best way to create scientific knowledge is by an established methodology that will lead the
researcher step by step thru the creation of this new knowledge.

Actually, for a for scientific research to be considered as such, it is necessary that a sequence of steps
must be followed and not be altered, because doing so would jeopardize the validity and reliability of the
study(Hernandez, Fernandez y Baptista, 1991). Within these steps, the researcher must collect field data
that will validate their hypothesis.

Hernandez et al (1991) indicates that in order to collect data, the researcher must first select or design
the measurement tool, and this tool must be previously validated and reliable. The selection of the tool is a
very important step on any research, if is not the proper tool for the purpose of the research the data
collected will be useless and valuable time will be lost, or even worst, the research will be invalidated.
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In the scientific methodology exists various tools for data collection, but thanks to recent
methodological developments, especially in statistical data analysis, survey methodology (based in
questionnaires) has become one of the most common alternatives for researchers in recent decades
(Meneses & Rodriguez, 2011).A survey is a technique that uses a set of standardized research procedures
through which it collects and analyzes a range of data from a representative sample of cases of a
population or universe, which aims to explore, describe, predict and/or explain a number of features"
(Anguita, Labrador, & Campos, 2003)

Anguita et al (2003), states that the basic tool used in research by survey is the questionnaire, and it can
be defined as “a document that collects in an organized way the indicators of the variables involved in the
objective of the survey”. Meneses & Rodriguez (2011) define a questionnaire as “a standardized
instrument used to collect data during the field work in some quantitative researches, mainly of those
carried out in surveys”. Both definitions are very similar in their context, so, it can be said that a
questionnaire is used as a standardize tool that allows the researcher to get the required information from
the studied sample. And to avoid confusions, the difference between survey and questionnaire is that the
survey is the complete process of data collection, meanwhile, the questionnaire is the physical tool with the
questions that the participants will answer.

To design and/or adapt a questionnaire is not an easy task; it is not a simple set of questions that can be
filled by anyone. For Meneses & Rodriguez (2011) a questionnaire must meet the following
characteristics:

e  Must produce quantitative data for statistical processing and analysis.
¢ Questions must be structured and directed to a particular group of people.

e Data must represent a given population.

These characteristics are very important and any questionnaire created for a scientific research must
have them, but there is another characteristic that Meneses & Rodriguez (2011) did not mentioned, a
questionnaire used for a scientific research must be “validated”.

The validity process of a questionnaire is a very important step and it must be performed before the
questionnaire is applied to the population’s sample. This validation will allow the researcher to have more
certainty that his questions are understandable and will gather the information required for the research
objective. This validation is part of the construction/adaptation process of a questionnaire; Carretero-Dios
& Pérez (2007) indicate the following steps for this process:

¢ Study justification.

¢ Conceptual definition of the constructs to be evaluated.

¢ Construction and qualitative evaluation of the items.

e Statistical analysis of the items.

¢ Study of the dimensionality of the instrument (internal structure).
e Reliability estimation.

¢ Obtaining evidence of external validity.

It must be understood that to reach this part of the research process several steps must have been
accomplished before, such as: problem definition, research objective, research viability, hypothesis, etc.
For this article only the first three steps of the validation will be explained and developed within the case
study.
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2. STUDY JUSTIFICATION

In order to create or adapt a new data collection tool, the researcher must provide and justify the reasons of
why is needed or what new data this tool will provide, and the conditions of the research that will allow to
have a successful data collection. One of the first things to do is delimitate the characteristics of the
questionnaire (Carretero-Dios & Pérez, 2007):

o  What will be evaluated: To be able to answer this question the researcher must have done all the
previous theoretical work of the research. To know what theories have influence on the research and
how they will contribute to the formulation of the construct(s) will help the researcher to have more
clarity at the moment of selecting the questions of the questionnaire.

o Who will be evaluated: This information must be identified since the start of the research. Depending on
the population, the questions will be written in a certain way, because, it is not the same to apply a
questionnaire to university students than industry professionals who are already working. Besides, it is
also important to have the population well identified to be certain that the gathered information will be
useful.

o  What is the purpose of the research: The objective of the research must be clear at this stage of the
investigation. The whole questionnaire will be design around the research objective and the questions
will be oriented on obtaining the required information. Also, if the researcher has clear what is needed to
be obtained from the questionnaire it will be easier the design of the questions.

3. CONCEPTUAL DEFINITION OF THE CONSTRUCTS TO BE EVALUATED

In order to create or adapt a questionnaire it is essential to have a correct definition of the construct(s) that
will be evaluated, it’s important to indicate that some researches suffer from a proper conceptualization of
the construct, which it is usually the result of poor literature review, and finally ends up affecting the
quality of the questionnaire (Carretero-Dios & Pérez, 2007). One tool that can be used to have a better
conceptual definition of the constructs is a “Specifications Table” that can include some of the following
information: name of the construct, semantic definition, operational definition, the items or question
related to the construct and the scale used. Is not only important operational and semantic definitions of the
variables, it is also necessary to identify and define the relationship established between them and with
other variables or “syntactic definition”(Muiiiz, J., & Fonseca-Pedrero, E., 2009).

4. CONSTRUCTION AND QUALITATIVE EVALUATION OF THE ITEMS

The construction of the items or questions is one of the most important steps in the construction process the
measuring instrument (Downing, 2006; Muiiiz, J., & Fonseca-Pedrero, E., 2009; Schmeiser and Welch,
2006). The questions are the spine of the questionnaire, the main axis where all the data collected will
converge. The information gathered will depend largely on how the questions are structured. Some
recommendations for the construction of the questions are:they must be clear and simple, avoid
technicalities, double negatives, or excessively detailed or ambiguous statements, personalization, be
neutral, be one logic statement, perform simple calculations and be concise (Muiiiz et al, 2005; Anguita et
al, 2003).

To be able to develop a better quality on the items, an exhaustive literature review must be done by the
researcher;investigate on the theoretical background and look for similar researches or questionnaires that
content one or several of the constructs that will be evaluated. Hernandez et al (1991) mention that a
common mistake made by a researcher is to produce an instrument to collect data without having reviewed
the literature on the subject; and this inevitably leads to error or at least serious deficiencies in the
questionnaire.

During this stage of the construction of the questionnaire, the researcher must perform a validity
content process of the questionnaire.
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S. VALIDITY CONTENT

The quality of a measuring instrument depends basically of two properties: reliability and validity,
where the term reliability is usually used as synonym of repeatability, reproducibility or consistency; and
validity refers to whether the procedure it is actually measuring the phenomenon it is wanted to be
measured (Latour, Abraira, Cabello & Sénchez, 1997). This article will cover the part of “content validity”
only, construct validity and criteria validity will be cover in future work.

According to Polit & Tatano (2006) content validity is define as “the degree to which a sample of
items, taken together, constitute an adequate operational definition of a construct”, and indicates that it
involves two distinct phases: a priori efforts by the scale developer to enhance content validity through
careful conceptualization and domain analysis prior to item generation, and a posteriori efforts to evaluate
the relevance of the scale’s content through expert assessment. For Carretero-Dios & Pérez (2007) content
validity is the evidence that semantic definition was well contained in the formulated items; and for Latour
et al (1997), content validity indicates the extent to which all the items that make up the index, covers the
different areas or domains that wanted to be measured. So, in summary it can be said that content validity
is a way to measure how much the items or questions in the questionnaire measure the construct that are
being evaluated.

Escobar-Pérez & Cuervo-Martinez (2008) indicates that content validity is established in different
situations, two of the most common are: a) design a test, and b) the validation of an instrument that was
built for a different population, but was adapted by translation.

A common way to measure validity content is by the methodology of expert judge’s review or expert’s
judgment (Wynd, Schmidt & Schaefer, M.,2003; Escurra, 1989; Blazquez, 2011; Merino y Livia, 2009;
Mendoza & Garza, 2009; Dominguez & Villegas, 2012).

6. EXPERT JUDGES REVIEW METHODOLOGY

Currently the expert review is a widespread practice that requires interpreting and applying their results in
a precise, efficient and with the entire methodological and statistical rigor way; and content validity is
usually assessed through this practice (Escobar-Pérez & Cuervo-Martinez, 2008). Another definition is
given by Wynd et al (2003), and he states that “the resulting instrument content validity is based mainly on
the judgment, logic, and reasoning of the researcher with validation from a panel of judges holding
expertise in the domain of content”.

Concerning the appropriate number of judges to consult, there is not a fixed or established number, in
fact a wide variety of criteria between authors has been found. For example, Escobar-Pérez & Cuervo-
Martinez (2008) indicates that “the number of judges to be used at a review depends on the level of
expertise and diversity of knowledge; however, the decision about how many experts is appropriate varies
among authors" and mention examples in a range from two to twenty. Wynd et al (2003) warns that an
increased number of experts (raters, observers, or judges) and a larger number of categories for data
assignment yield greater absolute agreement and increase the risk of chance agreement.

As part of the scientific method, the expert review of a questionnaire to estimate the validity content is
a process that must be systematic, and Escobar-Pérez & Cuervo-Martinez (2008) suggest a step by step
guide to implement this process in an efficient and organized way.

Steps

®  Define the objective of the expert review process. The researcher must have clear what is the purpose of
the expert review, if it is due a translation, or a cultural adaptation to use the questionnaire in another
country; or to validate the creation of a new measuring tool.

e FExperts or Judges Selection.Pedrosa, 1., Suarez-Alvarez y Garcia-Cueto, E. (2013) indicate that “the
appropriate selection of experts is a critical issue at the time of establishing this type of validity”. The
researcher must establish the criteria that the experts must accomplish, for example in the article of
Mendoza & Garza (2009) the authors established that the experts must be an academic-practical research
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methodology expert (with a postgraduate level or be active researcher) and/or business expert in the
field of organizational innovation (working in a department of innovation and development, with a
minimum seniority of three years and with a manager or director position).

Clarify the dimensions, the indicators that are measuring each of the test items. It is important to clarify
this information and do not assume that the judge will understand what it is supposed to evaluate.

Specify the objective of the questionnaire. The judges or experts must know the purpose of the
questionnaire that will allow understanding the context and providing a better evaluation.

Set the differential weights of the dimensions of the test. This is done only when the test have different
weights for some dimensions.

Design the Expert’s review format. There is no specific format to give to the experts to perform their
evaluation, the research must choose the design and type of spreadsheet for this step, but it is important
that must be easy to understand

Calculate the accordance among the experts. The researcher must understand the different types of
indexes to calculate the accordance among experts, and have the expertise to perform all the statistical
process.

Elaborate conclusions. The researcher must be capable to interpret the results of the accordance test,
understand what the numbers are saying, take decisions of what to do next and elaborate the results
summary.

7. TYPES OF CONTENT VALIDITY ASSESSMENTS

Exist several indexes or assessments for content validity, each of them have their own particular
characteristics, and a reason of why they were created. Below will review some of these assessments tools:

Proportion agreement — The Proportion agreement procedure as a Content Validity Index (CVI) is
explained by Wynd et al (2003) as: “allow two or more raters to independently review and evaluate the
relevance of a sample of items to the domain of content represented in an instrument”. The main concern
with the CVI is that it is an index of inter-rater agreement that simply expresses the proportion of
agreement and agreement can be inflated by chance factors (Cohen, 1960; Polit & Tatano, 2006; Wynd
et al, 2003)

Kappa index — After the CVI and due to the concerns about proportion agreement, the Kappa coefficient
was proposed, which quickly becomes the index most used in biological and social sciences is (Escobar-
Pérez & Cuervo-Martinez, 2008). The kappa index represents the proportion of agreement remaining
after chance agreement is removed. But there are two inconvenient with the Kappa index, 1) the value
does not give any indication of precision, in other words, it does not give any information of the
variability it may have, and there is not possible to make any statistical inference, 2) Kappa index does
not give any information about the quality of the measurement performed by the observers, as it is
designed only to estimate the magnitude of the correlation between the two (Cerda & Villarroel 2008).

Aiken index — Sireci & Geisinger (1995) indicate that “the statistical significance of the Aiken index
provides a practical measure of Subject-matter experts (SME) congruence. The Aiken index and
averaged relevance ratings provided similar information; therefore, computing both indexes is probably
not necessary. The Aiken index appears preferable because it can be evaluated for statistical
significance” With the last statement it is understandable why Aiken index can be more useful than
proportion agreement and kappa index, besides, the Aiken index can be use with ratings dichotomous
(values 0 or 1) or polytomous (values from 1 to 5); the calculation is simple and objective and as it has
been stated previously, it is statistical reliable (Escurra, 1989).

The formula used to calculate the V of Aiken index is (Merino and Livia, 2009):
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Where:

V=accordance level index
X=average of the experts grades
[=minimum grade possible
k=range from the likert scale.

This index can be complemented with the calculation of the confidence intervals by the “score”
method, and according to Merino and Livia (2009) it has very good properties for the analysis because it
does not depend on the normal distribution of the variable; it is asymmetrical with respect to the variable
and is highly accurate. The formulas to calculate these intervals are:

L= 2nkV + z2 — z\J4nkV (1 — V) + z2
- 2(nk + z2)

_2nkV + 2% + z/4nkV (1 = V) + z?
h 2(nk + z2)

Where:

L = Lower interval limit

U = Upper interval limit

7. = Normal standard distribution value
V = Aiken index

N = number of experts judges.

The criteria used to decided accept or reject an item based on the expert review with the V of Aiken
will depend on the researcher and the type of study, for example, Merino and Livia (2009) indicate that a
value higher of 0.50 are items that must be kept in the instrument but it is low criteria, meanwhile for a
more conservative standpoint must be higher than 0.70, same value accepted by Sireci & Geisinger (1995).

8. CASE STUDY

The case study presented in this article is the design and content validity of the questionnaire that will be
used for the doctoral thesis “Administrative model for deployment and implementation of Continuous
Improvement into production processes in the manufacturing sector in Ciudad Juarez, Chihuahua”. Up to
this pointall the previous research stages have been completed, and the information will be used in this
article to explain and support the decisions during the creation of the questionnaire.

The methodology used for the design and validation of the questionnaire is based (but not strictly
followed) in the first 3 steps proposed by Carretero-Dios & Pérez (2007), explained previously in this
article, which they are: a)Study justification, b) Conceptual definition of the constructs to be evaluated, and
c¢) Construction and qualitative evaluation of the items.

9. STUDY JUSTIFICATION

The objective of the research in this case study is to create an administrative model to help the deployment
and implementation of Continuous Improvement (CI) in manufacturing plants. In order to be able to design
the model, it is necessary to understand what critical factors are important for the CI implementation
agents in the manufacturing sites; and how is the current condition of those critical factors inside those
plants. To get this information it was decided that a field survey is the best option to collect the required
data, but first is necessary to have the variables that will be measured.

Carretero-Dios & Pérez (2007) suggest in his procedure that it is important to delimitate the following
characteristics of the questionnaire.
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o  What will be evaluated: It will be evaluated the level of importance of the variables identified as
necessary (based on the literature review) for a good CI implementation, and the current situation in the
manufacturing sites regarding to these variables.

o Who will be evaluated: The population that is beingstudied is the “maquiladoras” (name for
manufacturing plants in Mexico) that are dedicated to the automotive industry in Juarez, Chihuahua,
Mexico. The population is well identified; there are about a total of 70 automotive maquiladoras in
Juarez. Inside the plants, the appropriate people to answer the questionnaire must be the direct
responsible for CI implementation and must have a position of supervisor, manager (department or
plant) and/or director. The role of the respondents may vary for each company, some of them have an
independent CI department, or in some others this implementation is responsibility of the engineering or
quality departments.

o What is the purpose of the research: The objective of the research is to design an administrative model
that will help the manufacturing sites to have better management of their CI resources, or will facilitate
the implementation and deployment of CI. The questionnaire must provide an assessment of which
variables must be included in the model and if there is a tendency to some of the studied variables.

10. CONCEPTUAL DEFINITION OF THE CONSTRUCTS TO BE EVALUATED

It’s indispensable to have a good understanding of the conceptual definitions of the variables or constructs
that will be evaluated in order to have a better design of the items. During the stages of theoretical and
reference framework the constructs to be measure were identified through the following process.

One of the previous stages in the research was to identify the variables that will be measured and an
extensive literature review was done in books, journals and doctoral thesis from different online data bases.
The main variables are “Continuous Improvement” (CI) and “Productive Processes” (PP). The literature
review showed that CI variable is too ambiguous and it needs to be broken in sub-variables that are easier
to measure. Most of the reviewed articles showed that the most common sub-variables in CI are:
management commitment, leadership, training, collect employees’ ideas, strategy, CI implementation,
employees’ recognition and communication; on the other hand, PP is a tangible variable to be measure that
are related with the productive system, such as: scrap, efficiency or productivity, absenteeism, turnover,
etc.

Having the characteristics clear, the next step and first option, was to do an extensive search in the
literature for validated questionnaires that covers the variables identified in the research and that can be
adapted to the environment of the current investigation. The search gave negative results, it wasn’t found
the measuring instrument that covers the characteristics needed, so the adaptation of a validated instrument
has to be discarded.

Due that the first option was not possible, now the measuring instrument needs to be design and
created. But the questionnaire was not created from zero, instead what was done, was to search for
questionnaires containing the variables studied and take those items as a basis to create new items that suit
the environment of the research. With this in mind, eight questionnaires were selected from the following
authors: Katts (2013); Vahed (2012); Jaca, Tanco, Santos, Mateo & Viles (2010); Yarto (2012); Madrigal
(2012); Gadea (2006) and Robert, Probst, Martocchio, Drasgow & Lawler (2000).

The conceptual definitions for the variablesand how they are related to CI are as follows:
®  Management Commitment: Management commitment is critical for any CI activity; it gives the program

a full recognition (Radnor et al 2006).It is important to mention that this commitment should not be
present only on at the beginning of the process, but in a continuous manner through follow up activities.

® Leadership: Dubrin (1990) define leadership as “the process of influencing the activities of a individual
or group to achieve certain objectives in a given situation”. Leadership has a huge impact in CI, the
success or failure of an implementation depends directly from having a strong or weak leadership.

e Employees’ ideas Collection: Collecting employees’ ideas is a good way to motivate and enhance
creativity, that if it is given the proper follow up, can became in powerful innovations; the most common
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way to do it is by the implementation of a suggestion system. Ekvall (1971) define a suggestion system
as: and administrative procedure for collection, judging and compensating ideas, which are conceived by
employees of the organization.

e Strategy: Strategy can be defined as a pattern in a stream of decisions and actions that imposes stability
in an organization (Mintzberg, 1987). CI strategy will guide the core team thru the implementation with
the objective of having a clear path to success.

e (Climplementation: Dynamic process that involves people, strategy and knowledge to establish
procedures, tools and methodologies that are focused in enhance the output of a process.

e Employees’ recognition: Process of award an employee for a valuable contribution to the organization,
in CI implementation is very important to give credit to the employees who are contributing to improve
the company; this keeps high the morale of the team.

o Communication: Communication can be defined as the process of sharing information between
individuals or groups, and it can in different ways (Boon et al, 2006).Communication is vital for any
type of CI implementation program, as Radnor et al (2006) states that “Effective communication is
important to ensure Lean is successfully implemented”.

® Training : Training and development is the process pf providing people with the necessary skills and
competencies to perform better their jobs, and it has been recognized as essential to the implementation
of continuous improvement environment (Vahed, 2012).

11. CONSTRUCTION AND QUALITATIVE EVALUATION OF THE ITEMS

Having the characteristics clear, the next step and first option, was to do an extensive search in the
literature for validated questionnaires that covers the variables identified in the research and that can be
adapted to the environment of the current investigation. The search gave negative results, it wasn’t found
the measuring instrument that covers the characteristics needed, so the adaptation of a validated instrument
has to be discharged.

Due that the first option was not possible, now the measuring instrument needs to be designed and
created. But the questionnaire was not going to be created from zero, what was done, was to search for
questionnaires containing the variables studied and take them as a basis to create new items that suit the
environment of the research. With this in mind, seven questionnaires were selected from the following
authors: Katts (2013); Vahed (2012); Jaca, Tanco, Santos, Mateo & Viles (2010); Yarto (2012); Madrigal
(2012); Gadea (2006) and Robert, Probst, Martocchio, Drasgow & Lawler (2000).

Based on the description of the items in the sevenquestionnaires from the authors mentioned above, a
selection of the questions that most adapt to the research were defined (123 questions), from there,
questions that have the same meaning or low relevance for the research were filtered until the
questionnaire reached the desired size of 52 questions.

With the first draft of the questionnaire readys, it is time to start the validation process and the first step
is to perform a “Content Validity” test.

12. CONTENT VALIDITY TEST

The test chosen for the content validity is by “Expert Judge Review” methodology, and it was followed the
procedure of eight steps proposed by Escobar-Pérez & Cuervo-Martinez (2008) that is described
previously in this article.

Steps
® Define the objective of the expert review process: The objective of the experts review is to identify and
evaluate the items from a new questionnaire. Two assessments must be evaluated in each item, a) How

much the item belongs to the construct where it is included, and b) How clear is the question to be
understood.
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o Experts or Judges Selection: The judges must be a Continuous Improvement expert, have experience on
CI for at least 5 years and be currently working on a CI position (supervisor, manager, consultant). A
total of 7 experts were selected according the established requirements.

o  Clarify the constructs: The constructs definitions were explained to the experts when the review format
was delivered to them. A brief discussion of each construct was part of the explanations, the same with
the instructions of the review format.

o Specify the objective of the questionnaire: On the same explanation of step #3 it was explained the
purpose of the research and what are the objectives, the experts did mentioned that this explanation help
them to understand better at the time of doing the review.

o Set the differential weights of the dimensions of the test: The questionnaire has no different weights for
the constructs.

o Design the Expert’s review format: The review format was created with the advice and
recommendations of a professor from the Management Doctoral program that is an expert on
questionnaires designs. Each question was evaluated by the experts on two assessments (construct
belonging and clarity) and quantify them in a likert scale of five categories from 1 to 5.

e The review format can be provided if requested.

®  Calculate the accordance among the experts: The results of the experts review was measured by the V
of Aiken assessment index, and complemented with the confidence intervals to add more certainty to the
study, the confidence intervals were calculated at a 95% of confidence. It was decided to not use the
index Kappa of Cohen due that this index suits better for 2X?2 tables (2 experts, 2 responses), decision
based on Merino & Livia (2009). Also as it was previously stated, kappa does not provide information
about the quality of the item.

The minimum value for the V of Aiken will be of 0.70 based on the conservative criteria mentioned by
Merino & Livia (2009). With the confidence intervals the value that will have to be higher of 0.70 to
accept if the item is rejected or accepted is going to be the lower limit.

In order to have more certainty on the accordance value, it was also calculated the agreement
proportions, the average accordance proportion and the expected accordance proportion (EAP). Also
was calculated the following values: sum of scores, average, standard deviation, minimum score and
maximum score.

®  Results and conclusions for case study: On the first evaluation for the assessment of “How much the
item belongs to the construct where it is included” only the first 48 items were evaluates due the last
four are additional questions that will provide information that is not included in any of the constructs.
The results of the first evaluation showed that eight out of nine constructs exceed the minimum value
of 0.70 for V of Aiken in the Lower Confidence Limit (LCL), and 0.80 for the accordance proportions; the
only construct that had a low score was “Productive Systems”. Refer to table 1 for the results.

As it can be seen in table 1, the value of the lower confidence limit in the construct “Production
System” is below 0.70 (marked in bold), this value indicate that the items in the construct should be
revised to understand which items are the problem and consider to revise them or eliminate them.

In table 2 it can be seen the results of each expert to each item for this construct and the results. The
questions Q3, Q4 and Q5 (marked in bold) are the ones that are reducing the score of the construct as a
unit. Experts 1, 2 and 4 were consulted regarding those items and why they gave such a low score, all of
them agreed that on their opinion those items in particular are not relevant for the construct.
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Table 1 Results of the first evaluation for assessment in Belonging

Lower Expected Average
Construct V of Aiken Confidence Accordance Accordance

Limit Proportion Proportion
Commitment 0.923 0.799 92% 94%
Strategy 0.951 0.792 98% 96%
Leadership 0.911 0.738 93% 93%
Production System 0.857 0.673 80% 89%
Communication 0.920 0.750 96% 94%
Ideas 0.988 0.847 100% 99%
Training 0.964 0.811 100% 97%
CI Implementation 0.982 0.838 100% 99%
Recognition 1.000 0.868 100% 100%
Total 0.936 0.772 95% 95%

Source: Own Elaboration

After consulting the experts, the complete results were analyzed again, item by item, and it was found
one more item that have a lower score for the LCL and in the EAP, item #5 from the construct
“commitment”. Same procedure of consulting the experts was done (but in this case was with experts 5 and
6), and the opinions were the same that last time. So, after this illustrative exercise of consulting the
experts in the items with low scores it was decided to eliminate the four items, and then run a second
evaluation for the questionnaire, but now with only 44 items.

In table 3 are the results of the new assessment for “How much the item belongs to the construct where
it is included”, now all nine constructs have values above of 0.70 for V of Aiken and the LCL, and above
of 0.80 for the accordance proportions. An increase in the scores are noticeable for construct “Productive
Systems”, V of Aiken increase 0.063, the LCL increase 0.077 and the EAP increase 13%.

The results for the assessment of “Clarity was much better, but first is necessary to say that in these
results are included the 52 items due that they belong to the first assessment of the questionnaire. In table 4
are the results of the evaluation.

Table 2 Results of first evaluation for assessment in Belonging for construct “Productive Systems”

Expert Q1 Q2 Q3 Q4 Q5 Q6 Q7
1 5 3 3 3 3 5 4
2 5 4 4 3 3 5 5
3 5 5 5 5 5 5 5
4 5 5 3 3 3 4 4
5 5 5 5 5 5 5 5
6 5 5 5 5 5 5 5
7 5 4 4 5 4 5 3
V of Aiken 1.00 086 079 079 075 0.96 0.86
Lower Confidence Limit 091 0.72 0.64 0.64 060 0.85 0.72
Expected Accordance Proportion 100% 86% 71% 57% 57% 100% 86%
Average Accordance Proportion 100% 89% 83% 83% 80% 97% 89%

Source: Own Elaboration
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Table 3 Results of the second evaluation for assessment in “Belonging”

. LO.W er ExpectedAccordance Average
Construct V of Aiken Conf.ldfance Proportion Accordapce
Limit Proportion
Commitment 0.940 0.821 95% 95%
Strategy 0.951 0.792 98% 96%
Leadership 0.911 0.738 93% 93%
Production System 0.920 0.750 93% 94%
Communication 0.920 0.750 96% 94%
Ideas 0.988 0.847 100% 99%
Training 0.964 0.811 100% 97%
CI Implementation 0.982 0.838 100% 99%
Recognition 1.000 0.868 100% 100%
Total 0.936 0.772 89% 95%

Source: Own Elaboration

The final results give the confidence that the content of the items is validated and the questionnaire can
be applied on a first small sample to do the construct and criteria validity.

Table 4 Results of the second evaluation for assessment in “Clarity”

Lower Expected Average
Construct V of Aiken Confidence Accordance Accordance
Limit Proportion Proportion
Commitment 0.929 0.806 94% 94%
Strategy 0.942 0.823 98% 95%
Leadership 0.911 0.782 89% 93%
Prod. System 0.929 0.806 90% 94%
Communication 0.955 0.842 100% 96%
Ideas 0.940 0.821 95% 95%
Training 0.938 0.817 95% 95%
CI 0.964 0.855 100% 97%
Implementation
Recognition 0.964 0.855 100% 97%
Additional 0.921 0.796 100% 94%
Total 0.937 0.816 96% 95%
Source: Own Elaboration
13. CONCLUSION

The design or adaptation of a questionnaire is not an easy task, it requires a lot of work and investigation,
first on the literature review to have the certainty that the items placed on the questionnaire have solid
foundations, and then in the validation test it must be performed to the measuring instrument. In this paper
it was only presented to the step of content validity and it is only one third of the validation test that must
be performed to the questionnaire before it can be applied to a representative sample.

Even that it is a lot of work, the validation process of a questionnaire is a step that cannot be skipped;
the information that this process provides to the research is very valuable and gives the researcher another
tool to prove that the investigation is being done properly.
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Future Steps

The next steps for this research is to apply the questionnaire to a small sample to perform the construct and
criteria validity tests and complete the validation of the measuring instrument before it is apply to a
representative sample of the population that its being studied.
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