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ABSTRACT: The number of young people using digital technologies at an earlier age has increased
significantly. Considering that the inappropriate and abusive use of technologies can harm several
dimensions of human life, this article presents and discusses the systematization of the development
stages and the validation of an instrument that aims to measure digital vulnerability indicators among
high schoolers. Based on the literature, the construction of the Digital Vulnerability Identification
Questionnaire (DVI-Q) chooses, through the Delphi method, the type of content validation to evaluate
the specialists' judgment about the contents in the instrument. A panel of 26 experts with training and
experience in the education and health fields participated in this validation process. Further, samples of
students participated, contributing to the semantic analysis of the questions and pilot application of the
questionnaire to analyze and test the statistics. All these steps occurred during the pandemic period.
The DVI-Q reached excellent results in the validation processes, with a Content Validity Index above
0.80 in all questions and categories. Its reliability and consistency was proven through Cronbach's alpha
coefficient of 0.821. The final version of the DVI-Q contains 24 questions divided into four categories.
During the validation process, evidence showed that this instrument could also be applied to different
audiences to investigate different correlations, other research instruments, and statistical analyzes, after
some improvements and cross-cultural adaptations.
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DESENVOLVIMENTO E VALIDAGAO DE UM INSTRUMENTO DE IDENTIFICAGAO DE
VULNERABILIDADE DIGITAL (Q-IVD) PARA ESTUDANTES DA EDUCACAO BASICA

RESUMO: O numero de jovens que fazem uso das tecnologias digitais cada vez mais precocemente
tem aumentado de forma significativa. Considerando que o uso inadequado e abusivo das tecnologias
pode ser prejudicial em varias dimensdes da vida humana, sera apresentada e discutida neste artigo a
sistematizagao das etapas do desenvolvimento e da validagao de um instrumento que objetiva mensurar
indicativos de vulnerabilidade digital entre estudantes do Ensino Médio. A construgao do Questionario
de Identificagao de Vulnerabilidade Digital (Q-IVD) esta fundamentada na literatura, sendo escolhido o
tipo de validacdo de contetdo para avaliar, por meio do método Dejphi, o julgamento de especialistas
acerca dos conteudos presentes no instrumento. Participou desse processo de validagao um painel de
especialistas composto por 26 juizes com formagiao e atuagio nos campos da educagdo e saude, e,
posteriormente, amostras de estudantes que contribuiram com a analise semantica das questoes ¢ a
aplicagao-piloto do questionario para realizacao de analises e testes estatisticos, cabendo destacar que
todas essas etapas ocorreram durante o periodo pandémico. O Q-IVD obteve 6timos resultados nos
processos de validacio, com Indice de Validade de Contetdo (IVC) acima de 0.80 em todas as questdes
e categorias, ¢ teve sua confiabilidade e consisténcia comprovadas mediante o coeficiente ajpha de
Cronbach 0.821. A versao final do Q-IVD contém 24 questdes distribuidas em quatro categorias, e,
durante o processo de validagao, foram evidenciados indicios de esse instrumento ter aplicabilidade
validada também para diferentes publicos, mediante aprimoramento e adaptagdes transculturais, para
investigar correlacGes diversas juntamente com outros instrumentos de pesquisa e analises estatisticas.

Palavras-chave: Tecnologias méveis digitais, validacao de conteudo, método Delphi.

DESARROLLO Y VALIDACION DE UN INSTRUMENTO DE IDENTIFICACION DE VULNERABILIDAD
DIGITAL (Q-IVD) PARA ESTUDIANTES DE LA EDUCACION BASICA

RESUMEN: El nimero de jovenes que utilizan las tecnologias digitales a una edad mas temprana ha
aumentado significativamente. Y considerando que el uso inapropiado y abusivo de las tecnologias
puede ser perjudicial en varias dimensiones de la vida humana, este articulo presentara y discutira la
sistematizacion de las etapas de desarrollo y de la validaciéon de un instrumento que tiene como objetivo
medir indicadores de vulnerabilidad digital entre estudiantes de la secundaria. La construccion del
Cuestionario de Identificaciéon de Vulnerabilidad Digital (Q-IVD) se basa en la literatura, eligiendo el
tipo de validacién de contenido para evaluar, a través del método Delphi, el juicio de especialistas sobre
los contenidos presentes en el instrumento. En este proceso de validacion participé un panel de
expertos compuesto por 26 jueces con formacioén y experiencia en los campos de la educacion y la
salud, y posteriormente, muestras de estudiantes que contribuyeron con el analisis semantico de las
preguntas y la aplicaciéon piloto del cuestionario para realizar los analisis y estadisticas de pruebas,
destacando que todos estos pasos ocurrieron durante el periodo de pandemia. El Q-IVD obtuvo
excelentes resultados en los procesos de validacién, con un Indice de Validez de Contenido (IVC)
superior a 0.80 en todas las preguntas y categorias, y comprobé su confiabilidad y consistencia a través
del coeficiente alfa de Cronbach 0.821. La version final del Q-IVD contiene 24 preguntas divididas en
cuatro categotias, y durante el proceso de validacién se mostrd evidencia de que este instrumento
también ha sido validado para su aplicabilidad a diferentes audiencias, a través de mejoras y
adaptaciones transculturales, para investigar diferentes correlaciones junto con otros instrumentos de
investigacion y analisis estadisticos.

Palabras clave: Tecnologias moviles digitales, validacién de contenido, método Delphi.
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INTRODUCTION

Even before we heard about the new coronavirus (SARS-CoV-2), causing the Covid-19
pandemic, technologies in general, especially Digital Mobile Information and Communication
Technologies (MDICT), were already present in the daily routine of the population on a global scale,
providing new forms of socialization and a wide variety of resources and services essential for the
maintenance of different political, economic, sociocultural, academic, and professional spheres.

The improvement of digital technologies, especially the wireless connection of mobile
phone services, has allowed people to access a wider variety of mobile devices, especially smartphones,
due to their functionalities such as internet connection, instant communication applications, e-mail
services, social networks and sharing of photos, videos, music, and other files. In this context, the
number of young people making use of these technological resources at an increasingly early age has
also increased, and with it, new ways of learning, thinking, and interacting in the digital society have
emerged.

It is undeniable that MDICT provide a series of benefits for the population, such as
globalized interactivity, comfort, work and study possibilities, greater agility in daily tasks,
entertainment, and other facilities for their users. However, at the same time, we cannot neglect the
possibility that they, the MDICT, may at some point, prove to be harmful in several dimensions of
human life, including the point of compromising physical and mental health through pathological
dependence on technologies, cause personal and social conflicts and even cause, or aggravate some
emotional disorders, such as anxiety, if their use occurs in an abusive and uncontrolled way, something
that has become common among teenagers (RIBEIRO; LEITE; SOUSA, 2009; KING; NARDI;
SILVA, 2014; TUMELEIRO et al., 2018).

Given this discussion, this article presents the systematization of the steps of the process of
development and validation of an instrument that aims to measure indicators of digital vulnerability
among high school students. We emphasize that this instrument corresponds to an important resource
that makes it possible to analyze the students' digital culture, including the use of digital technologies
and their correlation with learning, something considered innovative and relevant in view of the
assumptions of the Common National Curricular Base, specifically its ten general competencies in the
pedagogical scope, articulated with knowledge, attitudes, and values for the full exercise of citizenship
with a focus on technological languages and specific skills for the development of digital culture in
different social dimensions (BRASIL, 2018).

The development and validation of the instrument proposed in this study are justified by
the need to verify the risk of vulnerability of inappropriate use of technologies among adolescents,
which, in turn, can trigger various disorders and damage, including in learning, due to anxiety disorders,
worsening of pathologies, among other situations in which it is of fundamental importance that
teachers can direct the integration of technologies to the use oriented research and other school
activities with objectivity. Thus, the need to investigate indications of vulnerability with high school
students, specifically in the 3rd year, was motivated by the fact that this is the last stage of Basic
Education, in which most students go through a process of transition from adolescence to adulthood,
and many are interested in continuing their studies in higher education and/or entering the labor
market, a phase that requires greater maturity and responsibility in decision-making, especially regarding
the use of MDICT in their social relationships (ALVES, 2019).

It is noteworthy that, although there is a consensus about the importance of using data
collection instruments with quality to enable the investigation of phenomena objectively and
systematically, there is still a significant number of questionnaires developed and applied in research in
various areas, without having been properly validated (KOSOWSKI et al, 2009; SOUZA,
ALEXANDRE; GUIRARDELLO, 2017). For this reason, the need to consistently assess the quality of
the instrument developed through validation methods that ensure reliable measures and indicators was
prioritized, as will be better detailed in the following sections.
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FIRST STEPS

The validation process can be understood as a set of methods to analyze the accuracy of
results obtained from the realization of a given research instrument, such as questionnaires, interview
scripts, tests, etc., and verify whether these in fact contemplate the phenomena and objectives they are
proposed to investigate, as well as identify the need for improvement or adaptation between the
selected variables and the theoretical construct evaluated (BITTENCOURT et al., 2011; JESUS, 2013;
ALVES, 2019). In other words, an instrument will be considered valid when it manages to achieve the
objectives proposed during its elaboration.

Among the main validation methods used in research in general over the years, we
highlight criterion, construct, and content validation. In general terms, criterion validation seeks to
compare how well the scales of a given instrument relate to some external criterion, as well as to predict
characteristics of the subjects and predict future events and behaviors; construct validation, on the
other hand, consists in evaluating the behavioral representation of variables that cannot be directly
measured, called latent variables; and content validation, in turn, aims to determine whether the
theoretical construction of the items evaluated adequately represents all dimensions of the content to
be measured (JESUS, 2013; SOUZA, ALEXANDRE, GUIRARDELLO, 2017; ALVES, 2019).

The type of validation adopted in this study was content validation, given its high
applicability in research in the field of education that involves instruments with qualitative and
quantitative approaches in data analysis. The choice of content validation proved to be appropriate to
assess, based on the judgment of experts, whether the contents present in the instrument submitted to
this process are effective and consistent with the criteria established for measuring the phenomenon to
be investigated (ALEXANDRE; COLUCI, 2011; ALVES, 2019; MATOS et al., 2020). In the following
topics, we present in detail the steps developed in the validation process of a digital vulnerability
measurement instrument, from the preparation of the questions to the contribution of the expert

group.
Development of questions: rationale and reference matrix

When we refer to the construction of questionnaires, performance tests and other research
instruments aiming to assess indicative of competencies, attitudes and skills through descriptors and
variables, we must consider as a starting point the elaboration of a reference matrix to organize and
describe in a specific way the assessed elements (PAGAN; TOLENTINO-NETO, 2015; ALVES,
2019).

In this perspective, the research instrument, called the Digital Vulnerability Identification
Questionnaire (DVI-Q) was elaborated together with a specific reference matrix, whose objectives,
descriptors, and categories were previously established to guide the construction of the questions in a
reasoned manner. The process of developing the first version of the DVI-Q, as well as its reference
matrix, was based on content analysis of bibliographic research on related themes for the definition of
constructs and dimensions that were addressed and organized into categories.

Initially, we used the contributions of Ayres et al. (2003) and Ayres, Paiva and Franca
Junior (2012) to define and understand the concept of vulnerability, which, in turn, is subjective and
involves practical and epistemological foundations articulated with behavioral, cultural, political, and
economic aspects to understand how certain population groups, in the analytical dimensions of
individual, social and programmatic character, become exposed to health problems and risks. Indeed,
the understanding of vulnerability presented in this research is inserted in a multidimensional sphere
and related to biological, epidemiological, attitudinal, and socio-cultural factors.

To associate the theoretical contribution of vulnerability with the second central approach
of the DVI-Q, that is, the inappropriate use of digital technologies, we resorted to the review of several
studies focused on this theme, predominantly in the areas of health and education, and with different
populations and methodological approaches (YOUNG, 1998; WIDYANTO; McMURRAN, 2004,
KING; VALENCA; NARDI, 2010; CONTI et al, 2012; KING; NARDI; SILVA, 2014; YILDIRIM;
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CORREIA, 2015; GONZALEZ-CABRERA et al., 2017; LEE et al., 2017; SILVA, 2017; LOUREIRO;
GALHARDO, 2018; SENADOR, 2019; KING et al., 2020; SILVA et al., 2021).

Among the studies mentioned, some have developed their own validated instruments to
assess a range of phenomena related to technology abuse, such as the Internet Addiction Test (IAT),
initially proposed by Young (1998) and improved by Widyanto and McMurran (2004) and which has
since been translated and adapted to various contexts and even served as the basis for the creation of
other instruments, such as the Nomophobia Questionnaire (NMP-Q)), by Yildirim and Correia (2015),
which corresponds to another important tool for diagnosing disorders caused by pathological
dependence on digital technologies. Besides these, with a look more focused on the contemporary
national context, we highlight the contribution of King, Nardi and Silva (2014) and King et al. (2020),
along with other researchers and collaborators of the Delete Institute: digital detox and conscious use
of technologies, of the Department of Psychiatry of the Federal University of Rio de Janeiro (UFR]J).

The questions of the DVI-Q were elaborated based on the mentioned studies, but with an
educational perspective and without the intention of evaluating the cognitive learning about
technological concepts, but, in a pluralist epistemological sphere, to identify possible relations of the
use of technologies with different levels of vulnerability through a Likert-type scale with four points.

At first, the DVI-Q prototype had 40 questions organized equally into four, specific, but at
the same time interrelated categories, namely: Data exposure; Technology dependence;
Physical/emotional aggravation; and Virtual alienation. A breakdown of these categories is presented in
Chart 1, below.

Chart 1: Categories that may represent indicators of digital vulnerability among adolescents.

CATEGORIES INDICATORS DETAILING
Data Exposure Related to the exposure of personal data consciously,
(DE) Data insecurity; Digital crime;  or unconsciously, through lack of security on devices,

Exhibitionism; Internet of as well as the absence of protective attitudes and
Things; Data breach; Social ~ sharing in the media and social networks.

networking.
Technology Indications of dependence on mobile devices and
Dependence Anxiety; Nomophobia; Fear;  other digital resources connected to the Internet,
(TD) MDICT abuse; Games; characterized by excessive use of these technologies,
Emotional factors; together with the risk of causing or aggravating anxiety
Unsociability. disorders, impaired school performance, and other

prejudices.

Anxiety; Nomophobia; Fear; It refers to the risks directly aimed at the physical

MDICT abuse; Games; and/or mental health of individuals resulting from the

Physical/emotional Emotional factors; misuse of technologies, such as harmful attitudes
aggravation Unsociability. and/or feelings, as well as indications of sedentariness,
(PE) inadequate body posture, low self-esteem, and other

factors capable of compromising quality of life.

Data manipulation; The level of maturity and criticality to interpret and

Virtual Alienation Immaturity; Lack of deal with the different sources of information and

(VA) Criticism; Fake News; Social ~ communication conveyed and propagated in the media
networks/media. universe.

Source: Prepared by the authors (2021).

In addition to the reference matrix’, the DVI-Q questions were prepared using some
criteria so that a group of specialists could establish their judgment during the process of content

2 The Reference Matrix of the final version of the DVI-Q, together with the descriptors established for the questions, is
organized by categories and can be found at the following website:
https://drive.google.com/file/d/1_NEYpLSSVNVBgqnZtefVQchiGzdpitHj/viewPusp=sharing.
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validation also through a Likert-type scale of four levels of agreement, in which the score 1 (one) refers
to the total disagreement, and 4 (four) shows the total agreement of the item evaluated against the
established criteria: characterization; relevance; vulnerability; neutrality; and objectivity. The details of
these criteria are presented in Chart 2, below.

Chart 2: Criteria established for the DVI-Q) to be evaluated by experts in the validation process.

CRITERIA DETAILING

The statement presents, explicitly or implicitly, elements that can be part of the
digital culture of young people, such as the relationship and use of digital
information and communication technologies (Internet, mobile devices, social
networks, etc.) in different contexts and situations of everyday life.

1. Characterization

The question addresses a relevant issue that makes it possible to analyze, according
2. Relevance to the participants' opinion, possible indications of conscious or abusive use of
technologies, as well as their consequences.

According to the participant's answer (never; sometimes; frequently; always), it will
be possible to obtain indications of attitudes that refer to some levels of
vulnerability (considering the different gradations) about what is being referred to
in the statement.

3. Vulnerability

The wording of the question is not biased and does not influence the direction of
the respondent's answer.

4. Neutrality

It presents clear, accessible language, with few technical terms and easy to

5. Objectivity understand for the expected audience (3rd year high school students).

Source: Prepared by the authors (2021).

The establishment of these criteria contributed to systematize the evaluation of the experts,
and, in addition to serving as a barema (set of tables or numerical data that present the result of certain
calculations.), it also corresponded to the prediction potential of the questions, thus ensuring higher
quality in the formulation of the items in order to avoid some biases, such as excessive use of technical
terms and inappropriate language that could confuse or induce the respondents' answers.

Methodology, ethical aspects, expert panel formation, and pilot application

The validation of the DVI-Q followed the ethical principles established by the National
Health Council (NHC), according to Resolution No. 510/2016, which deals with research with human
beings, upon consideration and approval by the Research Ethics Committee (REC) of the Federal
University of Sergipe, under the Certificate of Ethics Appreciation Submission (CEAS) No.
35407520.4.0000.5546 and Opinion No. 4,490.395. The social actors participating in this process are
basically classified into two groups, the first composed of a panel of experts involving
teachers/researchers and health professionals, and the second, a sample of students, and both
contributed specifically to the instrument validation processes.

Initially, for the content validation process of the instrument developed, the Delphi
method was used with the purpose of obtaining a grounded consensus among a group of specialists in
relation to the contents, categories, descriptors, and criteria submitted to the evaluation. The choice of
this method proved relevant because it is one of the main psychometric techniques used to form a
panel of experts and, subsequently, to determine consensus for defining competencies, educational
content, planning pedagogical actions, and establishing criteria and evaluation methods in questionnaire
validation processes (PIRES; BRANDAO; SILVA, 2006; JESUS, 2013; ANTUNES, 2014;
MARQUES; FREITAS, 2018; ALVES, 2019).
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The participants who formed the panel of experts working in the processes of content
validation of the DVI-Q were invited through the use of the snowball technique, being predominantly
teachers/researchers who work and develop research involving the use of technologies in education
and with experience in the development of questionnaires and school performance tests, as well as
health professionals, also researchers, who work or identified with the themes addressed in the
instrument, given the important relationship of the questions with the physical, social, emotional and
other biopsychosocial and socioecological dimensions of health.

In fact, the snowball method corresponds to a non-probabilistic sampling technique that
uses chains of references to define and reach the number of participants according to their accessibility
(BIERNACKI; WALDOREF, 1981). In this perspective, Rowe, and Wright (1999), Powell (2003), Jesus
(2013), and Alves (2019) reinforce the importance of secking a heterogeneous background among the
participants who will compose the panel of experts acting in validation processes through the Delphi
method to ensure balance and greater impartiality of judgments about the criteria evaluated.

It is worth remembering that, given the pandemic scenario in which the study was
conducted, and in compliance with the health measures established by the competent bodies to reduce
Covid-19 contamination, the entire validation process occurred remotely through MDICT. Thus, soon
after the first version of the DVI-Q was prepared, the questions were transposed and adapted to the
Google Forms platform, also known as Google Forms, which, being an online and free tool for
creating and storing forms in the cloud; its use was notably intensified in scientific research and remote
school activities during the pandemic period.

The evaluators who made up the panel of experts, which we can also call judges, as well as
the group of students, were invited to participate in the research by free and spontaneous will,
demonstrated through an Informed Consent Form (ICF), written in the form of an invitation letter and
sent by e-mail, Telegram and WhatsApp, along with the link to access a questionnaire to know the
sociodemographic profile of the participants.

It is noteworthy that the use of the Delphi method within the context of physical and
social distance proved advantageous as it enabled the questionnaire and the other instruments to be
evaluated by the specialists in more than one round, without them being gathered in the same
environment, until the intended consensus was obtained. Thus, the process of repeating rounds had the
purpose of reducing divergences and reaching a consensus of at least 80% among the evaluators about
the items that compose the DVI-Q, as recommended by the literature (WESTMORELAND et al,,
2000; JESUS, 2013; ANTUNES, 2014; MARQUES; FREITAS, 2018).

After the conclusion of the Delphi method with the satisfactory consensus obtained by the
evaluating judges, the DVI-Q was also submitted to a semantic analysis with the target audience for
which this instrument is intended, i.e., a representative sample of students finishing the 3rd year of high
school, so that they could explain their impressions about the questionnaire and point out the need for
changes to better understand the questions and their applicability.

The use of MDICT proved to be an important and effective strategy in these stages,
especially to mediate the communication between researchers and participants, ensuring access to the
instruments and data collection without restrictions of time and space. On this discussion of the use of
the Internet and other technologies in research, Flick (2009, p. 32) corroborates by arguing that "many
of the existing qualitative [and quantitative] methods are being transferred and adapted to research that
uses the Internet as a tool, as a source, or as a research question.

In this sense, after completing all the steps of the content validation process of the DVI-Q,
in a second moment, this time in person, we submitted this instrument to a pilot application to a larger
sample of students, in order to statistically measure the reliability of this questionnaire by analyzing its
internal consistency in the Statistical Package for Social Science (SPSS) software, as well as to allow
correlations between the variables and with other research instruments.
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RESULTS AND DISCUSSION

The panel of experts involved in the DVI-Q validation process was composed of 26

(twenty-six) participants, also known as judges. This number is considered valid because, although there
is no consensus about the exact number of experts involved in the validation process using the Delphi
methodology, Alexandre and Coluci (2011), Garcfa and Suarez (2013) and Revorédo et al. (2010)
recommend that, to ensure higher quality in the analysis of the assessments, the number should be at
least 10 (ten) and at most 30 (thirty) participants. In Chart 3, we present the characterization of these
judges according to age, education, academic degree, and area of work.

Chart 3: Characterization of the panel of experts involved in the validation of the DVI-Q.

J g (I))SE]? g TRAINING MAIN TITLES MAIN AREAS OF ACTIVITY 811:1]5,11.{11;[1‘151:
01PED_D_IN 32 Pedagogy* PhD student in Education Teaching in BE and HE; Research 5 to 10 years
02PED_MEST 28 Pedagogy Master of Science in Science Teaching — Teaching in HE; Research 2 to 5 years
03PED_M_IN 26 Pedagogy Master of Education Teaching in BE; Research 2 to 5 years
04PED_D_IN 43 Pedagogy* Doctoral Student in Education Teaching in HE > 15 years
05BIO_M_IN 29 Biology Master student in Education Research 2 to 5 years
O6MED_ESP 40 Medicine Family Health Specialist Teaching in HE; Research 5 to 10 years
07QUI_MEST 34 Chemistry Master of Science in Science Teaching  Teaching in BE 5 to 10 years
08LET_D_IN 39 Modern Languages Doctoral student in Education Research 10 to 15 years
09PED_MEST 38 Pedagogy Master of Science in Science Teaching  Teaching in BE; Research > 15 years
10LET_D_IN 34 TLetters Doctoral student in Education Research 10 to 15 years
11BIO_MEST 36 Biology Master of Science in Science Teaching  Teaching in BE 2 to 5 years
12LET_D_IN 47 Modern Languages* Doctoral student in Education Teaching in BE and HE; Research 10 to 15 years
13PED_D_IN 44 Pedagogy Doctoral student in Education Teaching in HE; Research 10 to 15 years
140DO_MEST 42 Odontology Master of Clinical Dentistry Secondary Health Care; Research > 15 years
15QUI_MEST 26 Chemistry Master of Science Teaching Teaching in HE 2 to 5 years
16MED_ESP 34 Medicine Specialist in Psychiatry PHC,; Research 2 to 5 years
17MED_DR 43 Medicine Doctor of Health Sciences Teaching in HE; PHC; Research 10 to 15 years
18PSI_MEST 27 Psychology Master of Psychology Social Assistance; Research 2 to 5 years
19BIO_D_IN 32 Biology Doctoral Student in Education Teaching in BE; Research 10 to 15 years
20BIO_D_IN 44 Biology* Doctoral Student in Education Teaching in BE > 15 years
21LET_M_IN 42 Languages Master of Science in Education Teaching in BE and HE; Research 2 to 5 years
22ENF_MEST 31 Nursing Masters in applied health sciences Teaching in HE 5 to 10 years
23PED_DR 30 Pedagogy PhD in Education Teaching in HE; Research 5 to 10 years
24FAR_D_IN 24 Pharmacy Ph.D. student in Pharmaceutical Sciences Research 2 to 5 years
25LET_MEST 33 Lettets Doctoral Student in Modern Languages Teaching in BE; Research > 15 years
26BIO_D_IN 39 Biology Doctoral Student in Education Teaching in BE; Research 5 to 10 years

Caption: *Participant with more than one education; PHC: Primary Health Care; HSA: Secondary Health Care; BE: Basic Education,
HE: Higher Education. Source: Elaborated by the authors (2021).

As shown in Chart 3, there was considerable diversity in the group of experts who

participated in the validation process of the DVI-Q, in which about 70% corresponded to professionals
with degrees and working predominantly in the areas of education and research, and the remaining 30%
were health professionals with different fields of expertise, such as Primary and Secondary Care, Social
Work, research and teaching in Higher Education.
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The average age of the judges was 35 (thirty-five) years, with a minimum variation of 24
(twenty-four) and a maximum of 47 (forty-seven), and a standard deviation of 6.5 years. The
predominant gender was female, with 65% (17), and, in general, 54% (14) of the participants reported
having more than 10 years of education. To preserve the anonymity of the participants and facilitate the
organization of the data presented in Table 1, it was necessary to establish codes for each specialist, and
the first two numerical characters refer to the chronological order in which the participant sent his
considerations about the evaluated instrument; the next three characters correspond to the initial of the
first undergraduate degree informed on the sociodemographic form; in sequence, the last characters
refer to the degree, such as, for example, ESP to refer to Specialist, MEST for Master and DR for
Doctor, as well as M_IN and D_IN, Master's and Doctoral student, respectively, in situations where
the Stricto Sensu post-graduation course was in its conclusion phase. To facilitate the understanding of
these codes, we present two graphic examples in Figure 1, below.

Figure 1: Graphic exemplification of the codes assigned to the DVI-Q judges.

Ex. 01: 21 PED_D_IN

N, e’
Form First
submission  Eormation Main Title
order

e e e

oz 18 PSI_MEST

Source: Elaborated by the authors (2021).

As shown in Figure 1, example one refers to the first judge who sent his considerations
about the DVI-Q, who has a degree in Education and is studying for a Doctorate; while example two
represents a judge with a degree in Psychology who occupied the eighteenth position, according to the
chronological order in which the opinion was sent, and who holds a master’s degree. Some of these
judges referred to have more than one education, and many referred to have several specializations
(Postgraduate Latu Sensu), such as in Technologies and Open and Digital Education, Occupational
Medicine, Family Health, Inclusive Education, Health Education, Psychiatry, Linguistic Analysis and
Uses, among others.

To reinforce even more how diversified and qualified the panel of specialists was, it is
worth mentioning that 80% (21) reported participating in one or more Research Groups registered at
the National Council for Scientific and Technological Development, and, regarding the time of
professional activity, 20% (5) informed that they have been working for more than 15 years, and 23%
(6) have between 10 and 15 years, being research and teaching in Basic Education and Higher
Education the predominant fields. Thus, in general, the formation of the panel of experts involved in
this validation process included professionals with diverse backgrounds and areas of expertise, relatively
evenly distributed, thus allowing a greater range of opinions and qualifications in the analysis and
improvement of the validated DVI-Q, whose results will be presented in the next topic.

Results and analysis of the instrument validation process

The Delphi method allowed the group of specialists to assess the DVI-Q questions both
quantitatively, using the Content Validity Index (CVI) about the judges' level of agreement, and
qualitatively, based on the considerations, orientations, and suggestions sent by the evaluators on the
forms. Although Coluci, Alexandre and Milani (2015, p. 931) have not found in their review study a
consensus in the literature that characterizes a particular statistical test as the gold standard for content
analysis, it was evidenced that, in addition to the qualitative approach through the considerations of the
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panel of experts, it is important to perform a quantitative analysis through the CVI to measure the
"proportion or percentage of judges who agree on certain aspects of the instrument and its items".

In this context, the CVI was calculated using the Likert scale, in which the descriptors were
evaluated in four levels, where level 1 (one) was considered not relevant or not representative, since the
specialists indicated total disagreement with the evaluated item, while the maximum level, that is, 4
(four), refers to the relevance and representativeness, in view of the total agreement of the evaluators
about the item.

For the descriptors and criteria evaluated in the reference matrix and in the DVI-Q to be
considered valid or satisfactory, they had to obtain a minimum percentage of agreement of 80%
favorable in the analysis between the judges (i.e., CVI = 0.80), as recommended by the studies of Polit
and Beck (20006), Alexandre and Coluci (2011), Revorédo et al. (2016), and Souza, Alexandre, and
Guirardello (2017). Thus, considering that the CVI corresponds to the ratio between the number of
items considered satisfactory or adequate by the experts and the overall quantity of items, we can
represent this equation to evaluate each item individually through the following formula:

— Number of "3" or "4" (satisfactory) responses

Total number of responses

It was necessary to tabulate quantitative data to measure the percentage of agreement of
the judges' assessment, i.c., the CVI, about the questions before the established critetia (as shown in
Chart 2), whose answers marked as "Strongly disagree - (1)" and "Disagree - (2)" were considered
unsatisfactory, as well as those marked as "Agree - (3)" and "Strongly agree - (4)", which were
considered satisfactory on the Likert scale. In summary, each question to be considered valid had to
obtain the minimum 80% agreement percentage (CVI = 0.80) in all five criteria established.

The questions that obtained a CVI below 0.80 were reformulated based on the experts'
considerations and submitted to a second round of evaluation. However, some recommendations
about the remaining questions with favorable CVI were also considered for analysis and contributed to
further improve the quality of these items. In this sense, besides the CVI of each criterion evaluated per
question, we also calculated the overall CVI* of each category. Table 1 below presents the results for
the category Data Exposure.

Table 1: Application of the CVI in the category Exposure Data for validation of the DVI-Q).
CVI of each criterion applied to the questions
Quest. Characteri-

CVTI* of the
Relevance Vulnerability Neutrality Objectivity ~ Category

zation

DE1 0.88 0.96 0.92 0.77%* 0.96

DE2 0.92 0.88 0.88 0.54%* 0.92
g DE3 0.81 0.81 0.88 0.73%* 0.85
2 DE4 0.88 0.88 0.88 0.65** 0.85
% DE5 0.88 0.85 0.81 0.77%* 0.85 0.84
= DE6 0.92 0.92 0.92 0.81 0.92 ’
g DE7 0.81 0.77%* 0.81 0.65%* 0.85
Q DE8 0.88 0.92 0.96 0.77** 0.77**

DE9 0.85 0.81 0.85 0.69%* 0.85

DEI10 0.88 0.88 0.85 0.85 0.88

Caption: CVI* overall category; ** criterion considered unsatisfactory in the judges' evaluation.
Source: Elaborated by the authors (2021).

Although the overall CVI of the Data Exposure dimension was considered satisfactory,
with a value of 0.84 according to the evaluation of the panel of experts, it is noted that eight questions
were evaluated as unsatisfactory because they did not meet any of the criteria assigned for the
judgment, being the item "Newutrality" the most pointed out in need of reformulation, specifically in
questions DET, DE2, DE3, DE4, DE5, DE7, DES and DEY; In addition to this criterion, "Relevance" in
question DE7 and "Objectivity" in question DES were also considered unsatisfactory.
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In this perspective, we anticipate that the most commented criterion among the four
categories and that, to some extent, also divided opinions before the evaluating judges was that of
"Neutrality". However, we emphasize that the purpose of this question would be to identify whether the
wording of the question would present any biased element capable of influencing the direction of the
respondent's answer, since the wording of the alternatives was purposely prepared with value
judgments to identify what would be the possible opinions and attitudes that the respondents could
demonstrate by marking their answers.

Given the above, we emphasize the important contribution of judges 18PSI_MEST and
25LET_MEST on this question, reinforcing how the vision of the evaluators may be different
compared to adolescents, the target audience of the DVI-Q.

Judge 18PSI_MEST: I consider the sentences to be well prepared, with accessible language
and consistent with the audience to be researched. Besides, they are compatible with the
proposed objectives and investigated indicators.

Judge 25LET_MEST: I liked the questions, but in relation to neutrality I put I always agree, 1
will justify because, as I work with rhetoric and argumentation, it is [...], I do not consider that
there is anything neutral or impartial, there is always a bias, whether ideological or something
like that that tries to convince or persuade a certain audience about what is desired [...]. For me,
reading the questions, they are all presented very ironically, but of course this questionnaire is
not meant for me, but it will be for teenage students, and they may have another view. And I
believe that they will have another view and will not realize it, because we realize, for example,
like this... I don't see the need to leave my profile private on social networks, so, at my age and
in view of everything we read and the things we know, we end up finding it ironic, but for
them it wouldn't be. That's why I put this neutrality |...], it is neutral from their point of view,
but from our point of view, that we are evaluating the issues, I don't consider it neutral, so I'm
just justifying it.

From this perspective, it was necessary to make several changes to the wording of the
questions based on the judges' considerations, and we will bring some of these narratives to exemplify,
or even justify, the changes made.

Judge 07QUI_MEST: I consider that questions DE1; DE2; DE3; DE4; DE5 and DES8 do
not present Neutrality in their wording because by using the term "No" it denotes something
at least doubtful and that can influence the student's answer. It generates fear, insecurity and
influences the answet.

Judge 25LET_MEST: In question DE2, I would complete, although the question was not
bad, I would add for the sentence to be complete [...] "for the more followers, the better", so
the question will not have ambiguity, the more invitations, or the more followers, right?
Although it is simple and I am understanding that it refers to followers, however, since it is for
high school student, I think it is better to make it clearer.

For consultation purposes, we present in Figure 2, below, a QR Code that will give access
to the comparative charts with the wording of the questions both in the first version and after their
reformulation during the validation stages.

Figure 2: QR Code to access and consult the reformulated DVI-Q3 questions.

D0

3 Available at: https://drive.google.com/file/d/1ULO-jNIdFvWFOdVoE6x8HvNZTsREU022 /view?usp=sharing.
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Source: Elaborated by the authors (2021).

In Table 2, below, we present the percentage of agreement of the panel of experts,
calculated by means of the CVI of each criterion per question, referring to the Technological
Dependence category, as well as the overall CVI*.

Table 2: Application of the CVI in the Technological Dependence category for validation of the DVI-Q).
CVI of each criterion applied to the questions
Quest.  Characteri-

CVI* of the
Relevance Vulnerability Neutrality Objectivity Category

zation

TD1 0.88 0.88 0.88 0.88 0.88

TD2 0.85 0.85 0.85 0.77%* 0.85
= ., TD3 0.88 0.88 0.88 0.73%* 0.88
g & TD4 0.88 0.88 0.88 0.77%* 0.92
%fé TD5 0.96 0.96 0.92 0.88 1,0 0.87
£ 3 TD6 0.92 0.88 0.88 0.77%* 0.88 '
g R TD7 0.88 0.88 0.88 0.77%* 0.88
H™ TDS 0.92 0.92 0.92 0.77%* 0.92

TD9 0.88 0.88 0.88 0.85 0.88

TD10 0.88 0.85 0.85 0.77%* 0.92

Caption: CVI* overall category; ¥* criterion considered nnsatisfactory in the judges' evaluation.
Source: Elaborated by the authors (2021).

Although the Technological Dependence dimension was considered valid against the
overall CVI of the experts' judgment, seven questions were evaluated with the "Neutrality"
unsatisfactory. Although we have already discussed the rationale behind this criterion, the judges'
recommendations were taken into consideration to reformulate some of these questions, as we can see
below.

Judge 08LET_D_IN: I noticed that in some questions the "neutrality" question was
compromised, in the sense that some value judgment was "embedded" in it. The other
questions, "characterization, vulnerability, relevance and objectivity" are all very well identified.

Judge 25LET_MEST: This second category, I thought it was very important, and even we
end up recognizing ourselves in these parts [laughs], because we do have a certain dependence
on the use of technologies, I [...] honestly I realized that there are a couple of questions here
that went directly to me, because I have my cell phone all the time, sometimes I'm not using it,
I leave the internet off, but the cell phone is right there by my side, even with the internet off,
to study and so on.

The narrative of the judge 25LET_MEST points to strong indications that this instrument
can also be suitable for adult audiences, such as academics, teachers, and the general population, as long
as cross-cultural adaptations are made to align the questions to the characteristics of certain population
groups.

However, considering some criticism, the judge 19BIO_D_IN pointed out that by
answering some questions, the adolescent would not necessarily be indicating pathological dependence
on technologies, and we agree with this consideration, and this is not even the goal of the questions,
since pathological dependence on technologies concerns a clinical diagnosis, and even has a specific
terminology, nomophobia. It is worth noting that, in the face of the current globalized scenario, we
consider that all people have some dependency relationship with technologies, whether for
entertainment, work, study, etc., so the focus of this dimension is to investigate whether the respondent
has indicators of overuse of these devices for various factors, but without entering this specific context
of the health area.

In Table 3, we present the percentage of agreement of the panel of experts through the
CVI concerning the criteria evaluated in each question of the category Physical/Emotional
Aggravation, as well as the overall CVI* of this category.
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Table 3: Application of the CVI in the Physical/Emotional distress category to validate the DVI-Q.

CVI of each criterion applied to the questions

Quest. Characteri- .. . .. CVI* of the
sation Relevance Vulnerability Neutrality Objectivity ~ Category
PE1 0.88 0.85 0.88 0.81 0.88
- PE2 0.92 0.88 0.88 0.81 0.88
g PE3 0.92 0.92 0.88 0.85 0.92
B g PE4 0.92 0.92 0.88 0.88 0.88
g § PE5 0.92 0.92 0.88 0.88 0.92 0.87
~ ® .
3 5 PEG6 0.92 0.88 0.88 0.73%* 0.92
2 % PE7 0.85 0.85 0.85 0.77%* 0.85
2  PES 0.92 0.88 0.88 0.81 0.88
a PE9 0.88 0.81 0.81 0.81 0.85
PE10 0.85 0.81 0.85 0.77** 0.81

Caption: CVI* overall category; ¥* criterion considered unsatisfactory in the judges' evaluation.

Source: Elaborated by the authors (2021).

It is again observed that the category "Neutrality" remained the most resonant among the
judges compared to the others, in which questions PE6, PE7 and PE70 were evaluated as
unsatisfactory, but, overall, the category Physical/Emotional Aggravation was considered wvalid,
visualizing the CVI* of 0.87.

Judge 25LET_MEST: Regarding these last two categories, I find them very interesting
because it has to do with this perfection that is propagated on social networks and ends up
causing a certain feeling of sadness, depressive feelings to the point that the person ends up
thinking that their life is not, in quotes, the life that people on social networks have, right? So, I
think it is important to address this in the questions, because if the young person or any other
person evaluates their life according to what they see on the social networks, it is also a
question of consumerism, if they are influenced, I don't know if this is the objective of the
research, but I think it is useful for everything, I have even talked to some friends about this,
that sometimes we see couples, we see people always smiling, always traveling, and we end up
thinking, oh, my life is so boring, my life has nothing so good about it. So sometimes we end
up, unconsciously or consciously, comparing ourselves to these perfect lives that are shown in
the social networks, but which in fact is not that, and I believe that the same can happen with
adolescents.

Finally, in Table 4, we present the quantitative data of the judges' judgment about the questions belonging to
the Virtual Alienation category, in which, again, the percentage of agreement of these experts before the criteria of each item
is represented by the CVI, as well as the general CVI* of the category.

Table 4: Application of the CVI in the Virtual Alienation category to validate the DVI-Q).

CVI of each criterion applied to the questions

- — - — CVI* of the
Quest. Characteri- Relevance Vulnerability Neutrality — Objectivity Category
zation

VA1 1,0 0.96 0.96 0.92 0.96
g VA2 0.81 0.81 0.81 0.77%* 0.85
2 VA3 0.85 0.85 0.81 0.81 0.85
g VA4 0.92 0.88 0.88 0.85 0.92
2 VA5 0.85 0.85 0.85 0.81 0.85 0.87
E VA6 0.96 0.92 0.92 0.85 0.96 '
g VA7 0.85 0.81 0.81 0.73%* 0.85
5 VA8 0.85 0.81 0.81 0.77%* 0.85
> VA9 0.92 0.92 0.96 0.88 0.92

VA10 0.88 0.88 0.92 0.85 0.88

Caption: CVI* overall category; ¥* criterion considered unsatisfactory in the judges' evaluation.
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Source: Elaborated by the authors (2021).

Although the overall CVI of the Virtual Alienation category was also considered
satisfactory, again the criterion "Neutrality" was evaluated as unsatisfactory in three questions, 1742,
VA7 and 1748, and after the reformulation according to the judges' considerations, the questions were
submitted to a second round of evaluation. This second round occurred exclusively through WhatsApp
and Telegram within seven days, in which the evaluators could compare the questions before and after
the changes based on the opinions raised by the group.

With the analysis of the new considerations of the judges, we found the need to
significantly change only three questions, all belonging to the dimension Data Exposure, and after all
the reformulated questions of the DVI-QQ were considered valid, the next step corresponded to a pilot
testing of this instrument, in a commented way, with a sample of the target audience to further qualify
the semantic evaluation of the questions.

This new stage of semantic validation had the voluntary participation of 11 (eleven)
students concluding the 3rd year of high school, enrolled in a school belonging to the Sergipe state
education network, and occurred in remote mode, in which the questions were previously made
available through Google Forms to be analyzed and, subsequently, a collective meeting was scheduled
synchronously through the Google Meet platform, lasting approximately 40 minutes.

All students participating in this stage were over 18 years old and, therefore, could confirm
their participation through the informed consent sent along with the instrument. As for the gender and
age distribution, seven students were female, aged between 18 and 20. and the remaining four were
male, aged between 18 and 22.

In general, this stage basically aimed to verify if the DVI-Q was really understandable to
this sample of students, that is, if the items offered clarity and objectivity, as well as to identify any
problems of ambiguity and other inconsistencies that could compromise the understanding of the
adolescent audience. During this process, the students were asked about the rationale behind the
questions, whether they were clear, or whether there were any terms they did not understand, as well as
about the presence of any items or passages that did not make sense or that bothered them, and
whether they had any comments or suggestions to make.

At the end of this process, it was found that the students showed good acceptance to the
DVI-Q, with no reports of comprehension difficulties and no other factors that could cause any
embarrassment or discomfort to them. However, most of this audience showed some discouragement
with the number of questions, that is, 40 (forty) questions.

It is worth mentioning that this concern had already been alerted in the initial stage of
evaluation by some judges, but we chose to keep the quantity for this moment with the purpose of
knowing the opinion of these participants about which would be the most relevant items and that
should be kept in the final version of the instrument. Thus, the students were asked to indicate four
questions from each category to be excluded from the DVI-Q), which, at first, resulted in differences of
opinion when asked why the questions they indicated should be excluded. To shed some light on this
step, here are some fragments of the discussions.

Student 07: I saw no problem with the questions, no, on the contrary, I thought it was cool to
answer them, like this, there are a couple of questions that I have already committed, like
spreading news without knowing if it is true, installing viruses on the cell phone and having to
format it, and even this thing of intimate photos, even without showing the face it is still a
danger if the cell phone falls into the wrong hands [...]. Another thing, it's not my case, but I
know a lot of people who get sick when they can't get good reviews on the internet, I don't
care about that, but I have friends who practically beg us to follow them, like their pictures and
comment on them.

Student 09: [..] it is very difficult to choose which questions should be excluded, I thought
about this one about nudes, because I have never sent nudes and I don't even think of sending
them, but after you asked me if I have any friends or know someone who has already shared
this type of photo, I remembered some of my friends who have already done this and had a
bad experience, so I changed my mind, I think it is an important subject to think about [...].
This question five of the third category [PE5], in my opinion, I would remove from the
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questionnaire because it is very similar to the first one of the previous category [TD7], and this
last one that talks about addiction, shortness of breath and fast heatrtbeat [TD70], I also think it
is important, but the question was too big, if I could make it smaller, it would be better.

It was possible to notice, based on the students' narratives, that the DVI-Q was well
accepted by the target audience. The biggest difficulty was to reach a consensus about which questions
should be excluded, but after some questions about why certain questions should remain and others
not, new reflections and debates were raised, and, finally, most students agreed to eliminate the
following questions: DE7, DE5, DE7 and DE70 (Data Exposure category); TD2, TD3, TD4 and TD6
(Technology Dependence category); PE3, PES5, PE9 and PE70 (Physical/Emotional Aggravation
category); and 1242, 1744, 1746 and 1748 (Virtual Alienation category). This step also allowed making
new changes in some questions, making them clearer and more consistent with the reality of this public.

In this context, Hill, and Hill (2012), Cunha (2015) and Alves (2019) corroborate when
they point out that this semantic validation stage contributes to qualify the instrument with even more
relevant questions, allowing to assess the degree of understanding, clarity, and comprehension of the
statements. Thus, the final version of the validated DVI-Q had 24 questions evenly distributed into
four categories, as shown in Table 4.

Pilot application, reliability, and interpretation of the DVI-Q

After completion of the processes of content validation of the DVI-Q), the next step
corresponded to the pilot application of this instrument, along with a socioeconomic questionnaire,
which were answered by 3rd year high school students enrolled in four schools of the State Secretariat
of Education, Sports, and Culture of Sergipe (SSESCS) in October and November 2021. To ensure
statistical reliability, the choice of regional directorates and the respective school units invited to carry
out this stage of the research was made by means of probability sampling techniques of the simple
random type, in the perspective of Barbetta (2007), through an unbiased draw.

It is important to emphasize that, although the Statute of the Child and Adolescent (SCA)
considers adolescence a complex process of growth and biopsychosocial development within the age
range of 12 to 18 years, and may extend under some conditions to 21 years, as well as the Statute of the
Youth classifies as young people those aged between 15 and 29 years, we prefer to adhere in this study
to the WHO classification that circumscribes adolescence to the second decade of life, i.e., from 10 to
19 years of age, because, in addition to chronological criteria, we consider that biological, psychological
and social factors are also important and should be valued in this conceptual approach (BRASIL, 1990.
2007, 2013).

In this context, the grand total of students with valid answers included in this research
corresponded to 147 participants. This number is considered satisfactory to perform statistical
processing and analysis in SPSS. A balance was noticed regarding the gender distribution of the
participants, since the sample consisted of 53% (n 78) of female students and 47% (n 69) of male
students, and, regarding the age range, the minimum age corresponded to 16 and the maximum to 19
years, with a mean of 17.37 years and standard deviation of 0.907, prevailing the range between 17 and
18 years, with a frequency of 45.6% (n 67) and 25.2% (n 37), respectively

Regarding the analysis of the internal consistency of the surveyed instruments, it is worth
mentioning that reliability corresponds to a statistical measure of the reproducibility or stability of the
data collected in a consistent manner in time and space. Thus, based on the assumption that any
assessment instrument involving data collection is subject to errors of inaccuracies and other biases, it
becomes necessary to test its accuracy through reliability techniques (PASQUALI, 2009; JESUS, 2013;
ALVES, 2019).

Considering that the reliability analysis is a necessary condition for the research instruments
to present consistent results about what they propose to measure, and with the least amount of bias
possible, among the numerous techniques used, Cronbach's alpha coefficient is one of the most used due to
its vast consolidation and contribution in the academic and statistical circles. Thus, all responses
collected from 147 participants were imported into a database in SPSS software and submitted to
statistical tests to evaluate the homogeneity of the DVI-Q through Cronbach's alpha coefficient, thus
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allowing an analysis of the internal consistency of the questions. This coefficient allows analyzing the
profile of the answers provided by respondents to calculate the reliability between the items of the
questionnaire, whose values range between 0 and 1, in which, the closer to 1, the greater the reliability
of the dimensions of the construct (CRONBACH, 1951; PASQUALI, 2009; SILVA, 2017).

It is important to note that the level of acceptability of this coefficient depends on the type
of research conducted, but in general, Landis and Koch (1977) classify indices between 0 to 0.20 as
small or unsatisfactory consistency; 0.21 to 0.40 as reasonable; 0.41 to 0.60 moderate; 0.61 to 0.80
substantial; and 0.81 to 1.0 almost perfect. However, the most recent literature points out that values
above 0.80 are considered ideal for research in the health sphere, while for studies related to the social
sphere Cronbach's alpha values above 0.60 are reliable (STREINER, 2003; HILL; HILL, 2012; ALVES,
2019).

In this context, in order to analyze the internal consistency of the DVI-Q, we initially
calculated Cronbach's alpha coefficient in general with all 24 questions, and obtained the index o = 0.821
(based on standardized items), considered satisfactory, which shows the existence of internal
consistency of this research instrument, thus being possible to verify its validity in the qualitative-
quantitative aspect and create the latent variable "Indicators of Digital 1V ulnerability" for the population
studied. When we calculate this coefficient separately with respect to the categories presented in Chart
1: "Data Exposure", ""Technological Dependence", ""Physical/ Emotional Aggravation", and "V irtual Alienation", in
isolation, although all categories have presented satisfactory indices (« > 0.600), we realize that they
have better consistency and reliability when applied together, as we can see in Table 5, below:

Table 5: Demonstration of Cronbach's alpha coefficient calculated on the DVI-Q).

Categories N of items CIZIIPI;ZZII’S
Data Exposure 6 0.608
Technological Dependence 6 0.608
Physical/Emotional Aggravation 6 0.641
Virtual Alienation 6 0.675
Complete DVI-Q 24 0.821

Source: Elaborated by the authors (2022) with SPSS software.

Considering that, although the DVI-Q has four blocks of categories subdivided into six
questions each, this instrument was designed to have its full applicability with all 24 items, and for this
reason, the results obtained through Cronbach's alpha coefficient are considered satisfactory and
consistent with what was expected, thus meeting the purpose of its development. Although the target
audience of this version of the DVI-Q corresponds to adolescent high school students, it was possible
to infer, through psychometric analyses, that this instrument, through cross-cultural adaptation
processes, may also have its applicability validated for different audiences, and may even be applied
along with other instruments to investigate various correlations through statistical analyses, according
to the purpose of the applicators, thus contributing to new research related to the use of digital
technologies.

Chart 4 shows the final version of the DVI-Q after all validation stages were performed:
content validation, by means of the judges' evaluation using the Delphi method; qualitative validation,
by means of semantic analysis with the target audience sample; and quantitative validation, resulting
from the pilot application and statistical analyses to calculate internal consistency and reliability.
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Chart 4: Digital Vulnerability Identification Questionnaire (DVI-Q)

No
Code

QUESTIONS

2 ug F
EEE
z %8 & 2

01- DE2

02- DE3

03- DE4

04- DE6

05- DE8

06- DE9

07- TD1

08- TD5

09- TD7

10- TD8

11- TD9

12-'TD10

13- PE1

14- PE2

15- PE4

16- PE6
17- PE7

18- PE8

19- VA1

20- VA3

21- VA5

22- VA7

23- VA9

24- VA10

I often accept invitations from people I don't know to follow me on social networks.

To gain popularity on social networks, I share almost everything about myself such as trips,
personal pictures and pictures with friends.

I often take intimate pictutes (nudes) and send them to my boyftiend/gitlfriend.

I access my email profiles, social networks, etc. from various places, such as the internet cafe,
open Wi-Fi networks, or on the devices of people I know.

When I install some new application/program on my cell phone or computet, I don't waste
time reading the terms of use and privacy statement.

I usually click on random links that take me to different sites and content such as
advertisements, news, movies, series, games, entertainment, etc.

I prefer to spend more time online interacting on social networks rather than hanging out with
family, friends, and other people.

I try to leave my cell phone always on and nearby, even when I go to sleep.

I find it difficult to decrease the amount of time I spend online, either on my cell phone or on
my computer.

I realize that using my cell phone, the Internet, and other technologies may be hurting my
studies at home and my performance at school.

I have a mania (or compulsion) to check if any new notifications have artived, such as emails,
WhatsApp messages, likes and comments on my posts.

When I don't use my phone or computer for a long time (to access the internet, social
networks, games, etc.), I may experience some physical discomfort, such as difficulty breathing,
racing heart, tremors, dry mouth, etc.

I prefer to stop eating at another time rather than interrupting something I am doing on the
internet.

When I am connected to the internet through my cell phone or computer, I do not worry
about my vision, body posture, or repetitive movements.

During the day, I get sleepy because I usually sleep late while I'm on my cell phone or
computer.

Staying connected to the Internet by accessing social networks makes me feel less lonely.

When I realize that someone has read and not answered the messages I sent, I feel rejected.
When I notice on social networks that my friends or other people have a more interesting life
than mine, I feel sad or discouraged.

I trust news, articles, and other reports published on the Internet, as long as I know the person
or group that shared them.

I usually don't watch TV news or read articles published in scientific journals, websites of
authorities or official bodies to keep myself informed.

When it is a subject that makes sense and everyone is confirming it on the internet, I don't
spend time researching the sources of this information.

To increase the number of likes, views, and comments on my profiles, 1 share news even
without being sure if they are really true.

When I want to ask questions about something related to health, medicine, etc., I do a quick
search on the Internet or watch videos on YouTube.

When I disagree with something, but if my friends or famous people think differently, I might
change my mind and accept it to keep up my good looks.

)OO
0JOJ0JO)

0)OJOJ0)
0JOJOJO,
00O,
0JOJOJO)

0)OJ0JO)
0JOLOJO,
0JOLOXO,

00O,

0)OJOJO)
0)OLOXO,

0JOYOJO)

0)OJOJO)

0JOLOXO,

OO0
0JOJOJO)

0JOLOXO,
0JOLOXO,

0)OJOJO,

0JOJOJO)
0JOXOJO)

00O,
0)OJOXO,

Source: Alves (2023, p. 133).

Regarding the different analytical and interpretative possibilities of the DVI-Q in light of
the literature that guided its preparation, we defined that, once answered, the results may be established
in two ways according to the score obtained, "general" and "by categories", with the following levels of
indicative of digital vulnerability: absence of vulnerability; mild vulnerability; moderate vulnerability; and high
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vulnerability. We present in Chart 5, below, the classification of these levels according to the respondent's
score.

Chart 5: Classification of digital vulnerability indicator levels by DVI-Q score.

OVERALL OUTCOME OUTCOME BY CATEGORY
Absence: up to 24 points Absence: up to 6 points
Slight: from 25 to 48 points Slight: from 7 to 12 points
Moderate: from 49 to 72 points Moderate: from 13 to 18 points

High: 73 points and above High: from 19 points

Source: Alves (2023, p. 134).

For disclosure purposes, we present in Figure 3, below, a QR Code that will give access to
the prototype of the digital version of the DVI-Q compatible with different interfaces and digital
devices; however, we point out that this version will be improved soon, with the linking of a database
so that it can be used in new research.

Figure 3: QR Code to access the digital version of the DVI-Q* on different devices.

of¥o

Source: Elaborated by the authors (2022).

The analysis of the results obtained with the application of the DVI-Q, both in general and
fragmented by categories, will make it possible to establish a wider interpretative range of these results
in a qualified and systematized way, because it is possible, for example, that a certain student does not
show an alarming level of digital vulnerability in the general score of the questionnaire, but, when
investigating the results of each category, it is possible to see that this same student showed himself
vulnerable in some of them, thus allowing the teacher to intervene educationally with strategies aimed
at the conscious and responsible use of technologies.

4 Available at: http://gg.ge/Q-IVD_prototipo
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CONSIDERATIONS

The technologies play a fundamental role in people's lives, especially regarding the forms of
communication and the rapid dissemination of information, but for these and other benefits to be
consolidated, it is necessary that the users use them in an ethical, qualified, and reflective way in the
different social practices.

The purpose of the development and validation of the DVI-QQ was not to be contrary to
technological advances. On the contrary, precisely because we recognize and value the important
benefits derived from technologies during the development of humanity, especially in education, health,
science, and other dimensions, as well as the sharp increase in the number of people who are
increasingly immersed in cyberspace, we consider it relevant to also investigate possible negative aspects
arising from the inappropriate use of technological resources, as indicators of digital vulnerability
among adolescents. We infer that this instrument has remarkable relevance for the educational field,
since it will help in the expansion of debates and reflections about how the teaching digital literacy is
increasingly necessary for teachers to guide and promote the conscious and healthy use of digital
technologies by students.

In this context, we emphasize that the elaboration of the DVI-Q required a long and
systematic trajectory full of theories and methodological steps in accordance with the parameters of the
scientific literature that guide the process of questionnaire construction and validation. Excellent results
were obtained in the processes of content validation of this instrument, with CVI above 0.80 in all
questions and categories, and later its reliability and consistency were proven through pilot application
and statistical tests, specifically through Cronbach's alpha coefficient of 0.821.

Although content validation is essential to investigate the ability of an instrument to
accurately measure the phenomenon to be studied, as well as to develop new measures associated with
abstract concepts with observable indicators, it is worth noting that this step may not be permanent,
given the possibility that the context may change over time. Thus, the theoretical procedures in the
construction of measurement instruments are not always finalized after the judges' evaluation, which
highlights the need to continue improving the DVI-Q with new statistical and empirical tests so that
this instrument can be directed to other populations and be consolidated as a reference for future
research related to the theme.

Finally, we reaffirm that the DVI-Q will contribute to reflect on and analyze the digital
culture of young Basic Education students, not only with respect to the conscious and healthy use of
technologies, but also to the development of a critical sense to decode and understand the different
media languages conveyed and shared in cyberspace.
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