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ABSTRACT

Objective: to semantically validate tuberculosis educational technology for school children. Method: a methodological study,
conducted with 51 students aged 10 to 12 years old, from a public school in Belém, Para. For data collection, the children were
presented with the educational technology, a word search, with definition, transmission, signs and symptoms of tuberculosis
and, after its application, an individual interview was carried out, with open and closed questions about attributes associated
with the general impression, content and form. To describe the agreement of the answers to the interview, the content validity
index was used, with a cutoff point equal to 0.80. To describe the numerical variables, we used the software Statistical Package
for the Social Sciences, 22.0, and for the text corpus, we used the software IRaMuTeQ 0.7, alpha 2. Results: the content validity
indexes presented results higher than 90%. The description of the statements generated two word clouds, referring to the
understanding about the disease and the informative capacity of the technology. Conclusion and implications for practice:
the technology was considered easy to use, relevant and with appropriate content, therefore, valid for children to understand the
disease, enabling them to act as multipliers of information to their social network.

Keywords: Health Education; Tuberculosis; Child; Educational Technology; Validation Studies.

Resumo

Objetivo: validar semanticamente tecnologia educacional sobre tuberculose para criangas escolares. Método: estudo metodolégico,
realizado com 51 escolares, entre 10 e 12 anos, de escola publica em Belém, Para. Na coleta de dados, apresentou-se as
criangas a tecnologia educacional, um caga-palavras, com defini¢do, transmissao, sinais e sintomas da tuberculose e, apés sua
aplicagao realizou-se entrevista individual, com perguntas abertas e fechadas, sobre atributos associados a impresséo geral,
ao conteudo e forma. Para descrever a concordancia das respostas a entrevista, foi utilizado o indice de validade de contetdo,
com ponto de corte igual a 0,80. Na descri¢do das varidveis numéricas, utilizou-se o software Statistical Package for the Social
Sciences, 22.0 e, para o corpus textual, empregou-se o software IRaMuTeQ 0.7, alpha 2. Resultados: os indices de validade de
conteudo apresentaram resultados superiores a 90%. A descrigao dos depoimentos gerou duas nuvens de palavras, referentes a
compreensao sobre a doencga e capacidade informativa da tecnologia. Concluséo e implicacdes para a pratica: a tecnologia
foi considerada de facil utilizagéo, relevante e de contetdo apropriado, portanto, valida para criangas compreenderem a doenga,
possibilitando atuarem como multiplicadores da informagao para sua rede de convivio.

Palavras-chave: Educacdo em Saude; Tuberculose; Crianca; Tecnologia Educacional; Estudos de Validagéo.

RESUMEN

Obijetivo: validar semanticamente la tecnologia educativa sobre tuberculosis para nifios estudiantes. Método: estudio metodoldgico,
realizado con 51 estudiantes, entre 10y 12 afios, de una escuela publica de Belém, Para. En la recoleccion de datos, se presento
a los nifios la tecnologia educativa, un buscador de palabras, con definicion, transmisién, signos y sintomas de tuberculosis
y, luego de su aplicacion, se realizé una entrevista individual, con preguntas abiertas y cerradas, sobre atributos asociados a
la impresién general, contenido y forma. Para describir la concordancia de las respuestas a la entrevista se utiliz6 el indice de
validez de contenido, con un punto de corte igual a 0,80. En la descripcion de las variables numéricas se utilizé el software
Statistical Package for the Social Sciences, 22.0y, para el corpus textual, se utilizé el software IRaMuTeQ 0.7, alfa 2. Resultados:
los indices de validez de contenido presentaron resultados superiores al 90%. La descripcion de los testimonios generd dos
nubes de palabras, referidas a la comprension de la enfermedad y la capacidad de informacion de la tecnologia. Conclusion e
implicaciones para la practica: la tecnologia se consider6 facil de usar, relevante y con contenido adecuado, asi que, valida
para que los nifios comprendan la enfermedad, posibilitandoles actuar como multiplicadores de informacién para su red social.

Palabras clave: Educacién en Salud; Tuberculosis; Nifio; Tecnologia Educacional; Estudio de Validacion.
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INTRODUCTION

Tuberculosis is a major challenge to public health worldwide.
According to the World Health Organization (WHO), 95% of cases
and deaths from the disease occur in developing countries, and it
is considered the leading cause of death from infectious diseases
worldwide. Countries like Brazil, the Russian Federation, India,
China and South Africa, which make up the BRICS, account for
about 50% of tuberculosis cases in the world.'

The global scenario led the WHO to define, for the period
from 2016 to 2020, a new list of priority countries, which includes
three lists with 30 countries that, according to their epidemiological
characteristics, represent 87% of the cases of the disease in the
world; Brazil is in two of these lists, occupying the 20th position
in the classification of disease burden. For the Ministry of Health
(MH), since 20083, the disease is considered a priority in the
political agenda, with diagnosis and treatment available in the
Unified Health System (UHS).2

In Brazil, in 2019, an incidence coefficient of 35.0/100,000
inhabitants and a mortality coefficient of 2.2 deaths/100,000
inhabitants were recorded. In Para, there were 4,885 notified
cases, with an incidence coefficient of 55.8/100,000 inhabitants.
Itis understood that the incidence and outcome of tuberculosis
are associated with the social determination of the health-disease
process. Individual, social and programmatic vulnerability, especially
in the context of the country’s economic crisis, contributed to
the increased incidence of the disease in the sub-scenarios.?

Despite advances in its diagnosis, treatment and control,
tuberculosis remains a major public health problem. Thus, it is
necessary to increase health education strategies in the context
of Primary Health Care (PHC), aiming to empower people about
diagnosis, prevention and treatment, so that they become co-
responsible for controlling the chain of transmissibility, especially
in regions of greater social vulnerability.*

In this context, the school becomes a privileged space
for health promotion and disease prevention practices, for the
development of knowledge, skills and behavioral changes,
especially because it brings together children and adolescents
in a period of experimentation, maturation and multiple physical,
psychological and social transitions.®

Thus, it is understood the need to use attractive, critical
and innovative health education strategies, so that they can
expand their knowledge and, empowered, become replicators
and executors of health promotion actions in their daily lives.®

Health education is a set of pedagogical practices that
enables a continuous, dynamic, complex and planned learning
and teaching process that takes into account the internal and
external factors of individuals, which influence their health status
and their potential to improve their knowledge, skills and attitudes
towards their needs and behaviors in the health context.”

The use of educational technologies enables the exchange of
knowledge and agrees with the appreciation of prior knowledge,
added to scientific knowledge, for the problematization in the
joint construction of knowledge in health. Thus, the possibility of

subjects becoming agents of transformation is enhanced, both
individually and collectively.®

Throughout human development and scientific knowledge,
the term technology has been attributed to the conception
of machines, usable physical goods, as well as technical
procedures, in a reductionist view. New studies have allowed
the development of knowledge on the subject, expanding the
concept and demonstrating that it can be understood as the
result of everyday experience and research, developing scientific
knowledge for the creation of material products or knowledge
that enables intervention in practical situations.®

Educational technology is an appropriate tool to provide
learning that can make children agents of knowledge, since it
favors the participation of the subjects in the educational process,
contributing to the construction of citizenship and increasing
the autonomy of those involved.™ For them to play this role, it
is necessary that they go through a validation process to give
reliability to their content. Thus, this study aimed to semantically
validate an educational technology about tuberculosis for school
children.

METHOD

This is methodological research, which is a type of research
that covers the production/construction, validation and evaluation of
new products.'? Multicenter study with international collaboration,
developed as part of a research project in academic cooperation,
with the participation of five public universities and financed by
a governmental agency.

The technology validated in this study resulted from a project
also developed within the multicenter study. It was developed in
two interrelated stages. Initially, culture circles were held to train
adolescent school health multipliers, under the assumptions of
multicultural education and health promotion, and the construction
and presentation of the technology. The construction considered
official documents and publications related to tuberculosis and
health education for schoolchildren. Afterwards, the technology
was evaluated using the Delphi method with specialists in health
and education.®

This semantic validation step was developed in a public
municipal school, located in a suburban neighborhood in Belém,
Para. This neighborhood was selected as the research scenario
because it annually registers a significant number of cases
of tuberculosis, according to data from the Municipal Health
Secretariat (MHS) of Belém, and corroborated by the results of
a master’s thesis, also linked to the research project funded by
governmental agency.'*1®

The study population consisted of Brazilian schoolchildren
aged 10 to 12 years and the sample size was defined according
to the Manual of the software Interface de R pour les Analyses
Multidimensionnelles de Textes et de Questionnaires (IRaMuTeQ),
version 0.7, alpha 2.8 The study included regularly enrolled
students with updated attendance, considering the data
collection period, which occurred in February 2019. The group
of participants was selected by convenience, since all eligible
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children who showed up at school on the days and times set by
the institutional coordination for presentation of the project and
data collection were invited to participate. Those who did not
show up after two attempts of invitation during the data collection
period were excluded.

Data collection occurred on school premises, in rooms
predetermined by the coordination and was divided into two
moments. In the first, the students were presented with the
technology to be validated, a word search game whose objective
is to work on tuberculosis prevention and control with students,
addressing aspects related to the definition of the disease (what

is tuberculosis?), transmission modes (how does it go from one
person to another?), signs and symptoms (what can be observed
in a sick person or what does he/she feel?), and where to seek
help and treatment (which services or professionals can be
sought in case of illness?).

The final version of the game (Figure 1) is presented on
a printed page, containing an initial explanatory text with nine
lines, which brings information about the disease, flanked by
the respective set of words to perform the search. There are 15
words extracted from the initial text that must be identified by the
participants. It also has 15 pictures representing the expressions

Wordsearch
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transmitted from one person to another throvgh the
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of she speales. covshs or sneeres. Close quarters and
places with many people together increaze the chances E
of spreading the Baecillss and infecting others. A person |
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Working with the words found 4
Definition: Communicability:  Signs and symptoms:

What is tuberculosis? How does it pass from one  What can be observedina
person to another? person with fuberculosis?

Figure 1. Final version of the word search on tuberculosis for school children. Belém, Para, Brazil, 2019.

Source: Prepared by the authors.
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described in the text, and three blank boxes of different colors,
where the definition of the disease, forms of transmission, and
characteristic signs and symptoms should be written, according
to the words found.

After the presentation of the word search, the dynamics
of the work was explained and the text was read, explaining its
content. Copies were given to each of the participants, asking
them to identify the words in the set of words in the word search
and describe what they identified in the three specific boxes,
relating the words to the explanatory text.

In the second step, an individual interview was conducted,
using a form containing ten closed and two open questions,
prepared by the authors themselves, based on an instrument
made available by a European group and adapted for Brazil
by a research group registered in the Directory of the National
Council for Scientific and Technological Development (CNPq).'”
' The children answered the word search questions in a set of
three blocks, namely: general appearance, understanding and
relevance of the text, and about its format.

The semi-structured questions focused on the relevance of
technology as expressed in the children’s understanding of the
information contained in the word search and its applicability. They
were invited to describe, in their own words, what they understood
of the information and its practical applicability for other people
to learn more about TB. These questions were recorded in digital
media or registered in the instrument itself by the researchers,
with the consent of the guardians and the children themselves.

The closed-ended questions considered the attributes
regarding form and content that made up the three evaluation
blocks, considering the overall impression of the word search,
the content of the text, and the format of the technology, with the
children responding on a four-item Likert-type scale, varying in
a ranking where 1 would be not relevant or not representative
and 4 relevant or representative.

The Content Validity Index (CVI) was used to measure the
agreement between the children’s answers to the items related
to the three blocks of the word search evaluation. The CVI was
calculated by means of the sum of the items marked by the
children as relevant/representative, divided by the total number

of items considered in the evaluation. A cutoff point equal to 0.80
was taken into account for the CVI."

All moments of data collection were conducted by the main
researcher, assisted by seven members of the research group,
trained and supervised by her. Meetings were held prior to data
collection to get to know the technology, the data collection
instrument, and the dynamics of the phases foreseen for its
execution.

The numerical information was organized in a Microsoft Excel
spreadsheet, using the double entry technique for validation and
described using the Statistical Package for the Social Sciences
(SPSS) software version 22.0, serial number 10101151049.

The textual material was organized into a corpus and subjected
to processing with the help of the IRaMuTeQ software, public
domain, and described according to word clouds. In this type of
lexical analysis, the words are grouped by number of occurrence
and organized graphically according to their frequency in the
submitted corpus, easily allowing their identification, as well as
the analysis process to be done by the researchers.'®

The project complied with Resolution NHC/MH No. 466/12
and was approved by the Research Ethics Committee of a Public
University on 10/09/2018, under opinion No. 2,892,400. Parents
and children declared their acceptance to participate by signing
the Informed Consent and Consent Terms, respectively.

RESULTS

Fifty-one children participated in the study, 52.9% being
female. The age of ten years (82.4%) predominated, with a mean
age of 10.2 and standard deviation equal to 0.6. Regarding the
CVI, based on the three blocks of items, the children evaluated
favorably, considering that the overall and block CVI showed
indexes above 90%.

Based on these results, it is possible to state that the word
searcher was semantically validated in a positive way, meeting
what was intended to be evaluated. The small adjustments in the
form suggested by some children, such as increasing the size of
letters and/or removing pictures or words considered difficult to
understand, were accepted by the researchers (Table 1).

Table 1. Results of the Content Validity Indices, by blocks and in general, according to the answers of the children. Belém, Par3,

Brazil, 2019.
Blocks of the word — £ [0 General
searcher’s evaluation Objectives cvI* (%) CVI* (%)
Sara ErEssEn To |dent|fy.the Chl|d. s overaII‘lmpre55|on of the technology’s text set, 983
form, and information capacity.
Text content Identify whether, for the child, the information in the text is clear and 94.9
important for gaining knowledge about the disease. ’ 95.9
To assess the degree of difficulty of the child in solving the word
Form of the technology  search game and whether its shape and appearance are attractive and 96.6

facilitate learning about the disease.

* CVI = Content Validity Index
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Notes 2:

[Sit/Heard speak/Severe/Importante/Tiredness/Cough/Closed/Get/Pass/Help/Care/Sneeze/Tired/
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Figure 2. Word clouds related to the understanding of knowledge about tuberculosis and the informative capacity of education-

al technology. Belém, Para, Brazil, 2019.
Source: Elaborated by the authors.

The description of the statements extracted from the individual
interviews with the children allowed the preparation of two word
clouds, through the software IRaMuTeQ (Figure 2), so that each
question answered by the children generated 51 texts, which were
submitted to analysis by the software. Thus, the processed texts
allowed the visualization of the answers, showing the children’s
knowledge about tuberculosis and their perspective on the
informative capacity of the technology.

The analysis of the first cloud resulted in 56 text segments,
with the identification of 1,507 words, 243 distinct words and
104 hapax (words with frequency one). The words: disease,
tuberculosis, understand, pass, catch, cough, other, saliva and
important, all of them in a lexical context related to the children’s
understanding of the disease, stood out. In the second cloud, 54
text segments were obtained, with the occurrence of 243 words
and 122 hapax, highlighting the words: yes, tuberculosis, disease,
help, understand, learn and important, showing that children
recognize technology as a tool to learn about the disease.

In the first cloud, the aspects referring to the understanding
about tuberculosis were characterized. The selected words
clearly show that the children were able to grasp the main ideas

about the disease regarding transmission, as well as signs and
symptoms. In the second cloud, we can identify, through the
highlighted words, that the children considered the word search
was a tool with informative potential for people, in general, to
learn and understand about tuberculosis.

DISCUSSION

Health education is an important tool in health promotion
and disease prevention, especially for those diseases that are
relevant in the context of collective health, such as tuberculosis.
Clear and precise information is essential to prevent its expansion
as a public health problem, since itis the element that facilitates
social mobilization around the disease, as long as it counts on
the active participation of those to whom it is addressed and
provides easy communication.?

The word search was considered semantically validated, given
that the CVI values were higher than 90%, both in the three blocks
and overall. Another factor considered was its validity regarding
the clarity of the items, ease of reading and understanding the text,
and its presentation. These aspects, in the semantic validation,
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are relevant, because they translate the evaluation of those who
will use the technology. By measuring these aspects, we meet
the scientific rigor required in the validation processes.'"2"22

As for the technology being a tool that enables the understanding
of tuberculosis, the semantic validation showed the importance
of carefully choosing the words that allow an understanding
compatible with the lay public and age group. This aspect is
important, considering that, in the health area, information is
often disclosed in technical language, which makes it difficult for
the target audience to understand, especially when dealing with
different groups, such as children or people with special needs.?*2*

The importance of paying attention to the evaluation of health
educational materials is emphasized, with respect to the cohesive
and organized structure, with appropriate and sufficient language
for understanding. It is important that the content maintains the
focus on the theme and that its texts present a logical sequence
of ideas, starting from more general contexts to more specific
issues,?* which was considered in this study when dealing with
questions about tuberculosis, from its concept to the more specific
issues concerning transmission, signs and symptoms, and how
to seek help and treatment.

The need to bring valid information is essential, since any
technology and/or instrument developed and made available
for health intervention, as well as for any other type of measure,
should give voice to the target audience. This aspect is reinforced
in this study, since we considered children of school age, a phase
of assimilation of knowledge and stimulus to critical thinking, and
when producing educational technologies in a simple, clear, and
objective way, which can provide greater knowledge and adherence
of children and their families to the subject in question.?:2¢

For any group, in any age group, one must consider, in a
contextualized way, the amount and type of information that the
target audience wants or needs to feel informed and encouraged to
change practices, not forgetting that such changes are dependent
on experiences and information from other sources. Materials
written in easy-to-understand language, such as word search
puzzles, can enhance the development of skills for adherence
to conducts of prevention and treatment of various diseases.?”

In schools, innovative and active teaching and learning
practices promote access to inclusive education, and are a
suitable model for children’s participation in health issues.® It is
understood necessary to consider integrality as an essential aspect
for care, which occurs as the child is understood in its entirety,
in the family and community context, considering the aspects
that form them as active subjects, respecting their singularities.?

Global initiatives have encouraged practices to stimulate
childhood development, based on multi-sectoral structures and
activities,® which include, among others, health actions, access
to services, protection and learning opportunities.®! It highlights
the importance of individual and community interventions seeking
to expand access to care, reduce costs, and empower health
characteristics for social change. Thus, the articulation between
professionals, health services, and other social sectors, such as
schools, is relevant to child health surveillance.®?3

Thus, health issues should not be considered only in its
biological characteristics, but should be understood as a process

and a product of everyday life, considering its determination
from sociocultural, political, and economic aspects related to
the living and health conditions of the population. This debate
is recognized and strengthened in Brazil, reaffirming the school
as an important space to favor a life with quality.3

Thus, it is understood that health education can happen in
different spaces, such as schools, providing guidance activities
for health promotion and prevention of important diseases,
such as tuberculosis. Thus, the role of the health educator is
highlighted, improving methodologies to achieve the objectives,
using validated educational technologies that are able to share
safe and appropriate information to the public of interest.%

CONCLUSION AND IMPLICATIONS FOR
PRACTICE

The research achieved its objective by showing that the
technology allows clarifying and informing in a playful and technically
correct way about an important issue such as tuberculosis. It was
considered adequate and can be a valid tool to be used in health
educational activities by teachers and/or health professionals, and
to mediate information for the prevention of disease, circulating
accurate information to both the school community and the
community in general. Giving voice to the target audience,
including schoolchildren in the validation process, provided
an easy-to-read material, with accessible language and great
possibilities to fulfill this purpose.

As a limitation of this research, it was carried out exclusively
with children from public schools, since their responses and
interest in the technology may be different from those of children
from private schools. However, the technology has the potential
to contribute to the practice of researchers and professionals in
the area of health and education, because it is an educational
material that overcomes the practice of vertical and traditional
health education.

Itis also understood that children can play an important role
as multipliers of correct information about tuberculosis, based
on their understanding of the subject facilitated by technology,
especially when it is treated in a playful way. Next, in order to
provide the opportunity for further studies, a word search test is
proposed in relation to the health literacy of schoolchildren, related
to the identification, prevention and treatment of tuberculosis.
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