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Introduction

Based on the data supplied by the Instituto Brasileiro de
Geografia e Estatística (Brazilian Institute of Geography and
Statistics),1 there are at least 5.7 million people in Brazil with
incapacitating hearing deficiency, and most of them depend
on services provided by the Unified Health System (SUS). The
SUS offers free hearing health services from prevention to

treatment and management, including hearing devices and
cochlear implants from accredited services of low, average,
and high complexity in audiology, located in different regions
of the country.2

However, even with the provision of free services, it was
verified by the Service of Audiology of São Paulo that among
162 individuals with hearing losses, only 25% of the patients
received the diagnosis by the first year of life and only 11%
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Abstract Introduction Cybertutor (electronic tutor) is a type of information and communica-
tion technology to disseminate knowledge about hearing, aiming at the prevention of
hearing alterations and, when needed, early treatment, in addition to social inclusion of
the hearing impaired. However, it is important to evaluate the level of language used in
the content and the subjective perception of the target public regarding improvements
of the tool.
Objective To improve content about hearing health inserted in a cybertutor and to
evaluate the level of legibility and the quality of the content and material made
available.
Method For the construction of the content, text and audiovisual resources were
used, based on scientific publications, and were evaluated objectively with Flesch
Reading Ease test and subjectively with a questionnaire created by the authors and
answered by 10 ninth-year pupils.
Results Two modules on hearing health were created, “Hearing Health” and “Inter-
vention and Rehabilitation,” which received Flesch scores of 50.8 and 51.4%, respec-
tively, making it necessary to have a sixth- to ninth-year education to understand the
material. The students’ evaluation in reference to language and material showed that
55.5% considered the contents excellent; 38.2% classified the contents as satisfactory;
6.3% considered them reasonable; and 0% classified them as unsatisfactory.
Conclusion The contents inserted in the cybertutor about hearing health presented a
language level considered easy for the age group of the target population, in addition to
receiving good subjective evaluation from the pupils, facilitating access to the
information.
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had initiated speech therapy intervention soon after the
diagnosis.3One attempt to justify the delayed and inadequate
treatment for hearing losses is avoidance of labeling individ-
uals as “hearing-impaired.”4

However, important actions have been taken to change
this, such as the Newborn Hearing Screening, which provides
early diagnosis as well as identification of individuals at risk
for hearing loss, making longterm followup possible.5

Education on issues of health has proposed the creation of
a productive chain of knowledge, where information is
transmitted in a continuous way, leading to behavioral
changes to promote health. Telehealth, specifically the mo-
dality of interactive telehealth, facilitates the dissemination of
knowledge in auditory health for the development of pro-
fessionals who work in this field as well as for the population
to learn about hearing aiming at health promotion and the
important aspects of social inclusion of the hearing impaired.

Therefore, for the promotion of health by means of the
interactive teleducation, several modern resources, both di-
dactic and dynamic, exist, making it possible for knowledge to
reach a larger number of people of different socioeconomic
levels and age groups and involving the population in their
role inside the community.6

Information and communication technologies (ICTs) in the
work with hearing health are valuable tools, making more
dynamic action and better interaction, access, andmotivation
to the user possible. One example is the cybertutor (electronic
tutor), which allows interactive follow-up through the Inter-
net of the student’s progress as well as provides discussion on
the themewith the use of forums. It is distinguished for being
dynamic, saving instructor’s time, and its motivational char-
acter, in addition to supplying the information in different
formats: texts, figures, videos, animations, and links to others
Web sites.7 Thus, users’ autonomy in searching knowledge
and their responsibility to access the proposed contents
surfaces, organizing themselves within their available sched-
ules (study flexibility).

The electronic tutor can be used for the transmission of
diversified knowledge, adjusting it to a target population,
because its language is adapted (made compatible with the
age group and level of study of the population), in addition to
considering if the proposed subject is of interest and impor-
tance for such a population.

For the evaluation of language level, there are indexes such
as the Flesch Reading Ease Test that evaluate the length of the
words (considering the number of syllables) and the length of
the phrases (calculating the number of words), resulting in a
percentage that characterizes the document in a legibility
level.8 The bigger the percentage, the easier the reading of the
text (closer to 100%), and the closer to 0%, the more difficult
the text, demanding a higher level of instruction (schooling).

However, only counting words and syllables does not allow
for a precise idea of how the target population evaluates the
material because content at a satisfactory level of legibility can
still present errors in context. It is necessary to use question-
naires that measure aspects of the language by means of
subjective evaluation and aspects of illustrative/graphic infor-
mation and understanding of the material as a whole.

With this in mind, a study was conducted to train 13
students in the second year of an undergraduate course in
speech and language pathology on contents of personal
sound amplification devices in addition to verifying the
satisfaction in this process. For this, the students had access
to cybertutor; they then evaluated their satisfaction with the
tool in the learning of the content proposed.9

Subsequently, the content, the language, and the aesthetic
aspect when adjusted for the target population converge to
motivate and interest the user to access the material, guaran-
teeing the involvement of the user in the proposal in question.
The objectivewas to create contents in a cybertutor regarding
hearing health and to objectively evaluate the level of legibil-
ity and to subjectively evaluate the quality.

Methods

This descriptive prospective study quantitatively and quali-
tatively evaluated educationalmaterial inserted in an ICT tool.
The study received process no. 164/2010 from the Committee
of Ethics in Research of the Faculdade de Odontologia de
Bauru and was developed in conjunction with the Depart-
ment of Speech and Language Pathology of the FOB–Univer-
sidade de São Paulo.

For the construction of the contents in the electronic tutor
(cybertutor), indexed books and scientific articles were
searched, selecting, summarizing, and adapting the language
of the material in addition to choosing audiovisual resources
to make the educational material motivating and attractive;
parts of the videos of the CD-ROM “Homem Virtual da
Audição,”10 CD-ROM “Homem Virtual—Aparelho de Amplifi-
cação Sonora Individual,”11 DVD “A comunicação com o
aparelho auditivo,”12 and DVD “Conhecendo e aprendendo
sobre o meu aparelho auditivo”13 were included.

From the final material, legibility level was assessed using
the Flesch Ease of Reading Index (FERI; score from 0 to 100,
the higher the score, the bigger the degree of easiness of
reading of the text).8 For this, the Microsoft Office “show
legibility statistics”Word tool was selected, thus at the end of
the orthographic review, the corresponding percentage to the
FERI appeared.

Ten students of both genders, aged 13 to 15 years old,
voluntarily participated in completing a questionnaire created
by the authors. All 35 students from a ninth year of a public
school of Bauru, São Paulo were invited to participate in the
research. Those who showed interest and whose parents
signed theClarified and InformedConsent formwere included.

The access to the content via cybertutor was available to
the participants for 2 weeks, housed in the page of the Young
Doctor Project (http://www.projetojovemdoutor.org.br;
►Fig. 1), and created by the team of the Course of Telemedi-
cine of the Universidade de São Paulo.

The authors used as a basis the principles of attribution
and updates of the modified Heath on Net Code to elaborate
the questions, in addition to the characteristics for the
evaluation of the quality of the material, quality/placement
of the illustrations, and ease of understanding (►Table 1). The
inspiration of the modified Heath on Net Code is justified by
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the objective of the seven principles in assuring the quality of
the information about health available in the Internet.14

However, the questionnaire contained other criteria to
emphasize the opinion of the target population when access-
ing cybertutor about thematerial and the language, and there
was the concern to simplify the questions and the options for
answers (excellent, satisfactory, reasonable, and unsatisfac-
tory) to avoid confusion. Moreover, the researchers empha-
sized that there was no grading; only the students’ opinion
was needed so that the tool could be perfected.

The results were organized by means of descriptive statis-
tical analysis of the FERI and the questionnaire about the
individuals’ opinion about cybertutor, relating both the eval-
uated aspects.

Results

Cybertutor, a virtual learning environment, is a rich resource
that provides support to several education activities; in the
present study, it was used for the insertion of information

Fig. 1 The website of the “Young Doctor Project” is in Portuguese (www.jovemdoutor.org.br).

Table 1 Questionnaire filled out by students after access to the cybertutor with contents on hearing health

Questions Excellent Satisfactory Reasonable Unsatisfactory

1 Figure quality

2 Video quality

3 Animation quality

4 Navigation ease

5 Material disposition

6 Content comprehension facility

7 Vocabulary used

8 Content organization

9 Presence of resources that clarify the
content (e.g., figures, pictures, videos,
animations, etc.)

10 Content actualization

11 Presence of links to other sites
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about hearing health, emphasizing basic concepts about the
sounds, hearing, hearing abilities, hearing losses (causes and
consequences), and possibilities of intervention and preven-
tion of auditory alterations.

Thus, two modules about hearing health were obtained:
“Hearing Health” with 14 topics and “Intervention and Re-
habilitation” with nine topics. ►Table 2 shows the themes of
the topics.

Fig. 2 Illustrative figure of the cybertutor tool and the inserted contents about hearing health. The website of the “Young Doctor Project” is in
Portuguese (www.jovemdoutor.org.br)

Table 2 Topics contained in the two modules of cybertutor

Topic Module 1: hearing health Module 2: intervention and rehabilitation

I Hearing Treatment

II Nature of sound HA

III How we hear sounds CI

IV Hearing skills HA

V Hearing loss An HA’s functions

VI Causes of hearing loss How an HA works

VII Hearing loss classification Beneficiaries of HA use

VIII Hearing loss and language How to use an HA

IX Prevention and treatment How to care for an HA

X Otitis

XI High-intensity sounds

XII At school

XIII Cleanliness and cares

XIV Looking for help

Abbreviations: CI, cochlear implant; HA, hearing aid.
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Thirty-seven static images were used in module 1, among
figures and diagrams, and 5 videos; whereas for module 2,
there were 18 static images and 4 videos. Both modules were
housed in the Young Doctor Project Web site (www.projeto-
jovemdoutor.org.br), where a login and a password were
needed to access the site (►Fig. 2).

After finishing the materials, the contents received scores
in percentage of FERI. In►Fig. 3, the FERI percentage of the 14
topics of Module 1 can be observed. ►Fig. 4 shows the FERI
score obtained in Module 2 in the 9 topics constructed in
cybertutor. Module 1 topics averaged 50.8% in the FERI and
the topics of Module 2, 51.4%. These averages correspond to a
reasonably difficult level in which users would need to have
the attendedmiddle school (fifth through eighth grades/sixth
through ninth years) to guarantee the understanding of the
language of the contents.

Subjectively, the 3 questions presented to the students
referring directly to language were classified on average by
63% of students as excellent, by 30% as satisfactory, by 7% as
reasonable, and by 0% as not satisfactory (►Fig. 5). The

students using cybertutor rated the quality of the material
as follows (►Fig. 6): 52.5% rated the quality as excellent, 41.3%
as satisfactory, 6.2% as fair, and 0% as unsatisfactory. On
average, 55.5% of participants considered the language and
materials of contents in cybertutor excellent, 38.2% as satis-
factory, 6.3% as reasonable, and 0% as not satisfactory.

Discussion

Based on this study, it was possible to declare that the
adaptation of the language and use of illustrative resources
allow students to access the scientific contents in a practical
and satisfactory way. Health professionals, in particular the
language and speech pathologists, must use resources of ICT
to spread knowledge, allied to the leveling of the language,
making the promotion of health possible, in this in case, that
of the auditory health.

In all, 55 static images and 9 videos were used, keeping in
mind the importance of illustrations for the achievement of
knowledge and clarification of possible questions. In this way,

Fig. 3 Level of legibility of the topics of “Module 1—Hearing Health” inserted in the cybertutor, in percentage.

Fig. 4 Level of legibility of the topics of “Module 2—Intervention and Rehabilitation” inserted in cybertutor, in percentage.
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topics with lower FERI were maintained because have a texts
and other resources as figures and videos. When developing
contents in ICT format, 92%of themedical students highlighted
the importance of images for learning the available content.15

Specifically using cybertutors to transmit knowledge, two
studies identified the importance of this tool to increase
learning and better develop the abilities of the users on the
subject in question.16,17 However, it must be highlighted that
studies in this direction are few; only one research in audiol-
ogy with the use of cybertutors for the education of speech
and language pathology under graduate students was found.9

As to the use of other ICTs in the contribution of hearing
health knowledge, scientific works demonstrated that this
methodology is important in the learning process of under-
graduate students of speech and language pathology,18 as
well as in the orientation of patients with hearing deficiency
who use personal sound amplification device19 and their
relatives.20 The effectiveness of the learning through tele-
ducation and its quality were similar to conventional meth-
odologies of didactics.21

The average score obtained on the FERI of this study
corresponded to a reasonably difficult level, requiring a fifth-

to eighth-grade (sixth- to ninth-year) education to under-
stand it8; the material was made available specifically for this
age group, highlighting the importance of using simple
language on the education material so that it has an ample
scope, instructing the largest number of people.22

In the literature, only two studies in the field of audiology
were found that used the Flesch Ease Reading test in their
methodology. The first study’s objective was to evaluate the
ease of reading of the Hearing Handicap Inventory for Adults
questionnaire.23 The second study evaluated the quality and
legibility of the language of the information made available
on hearing in 66 Web sites regarding hearing deficiency. The
study demonstrated, based on the average score of the FERI,
the need of the users to present the required minimum level
of middle to high school or college education to be able to
understand the information.24 No research using the FERI to
evaluate the level of the legibility in cybertutorswith contents
of the area of the Audiology was found.

Complementing the FERI is the high satisfaction rate of the
students due to the general quality of cybertutor; specifically,
93.7% of the students classified the language as excellent or
satisfactory, bringing good acceptance of the developed

Fig. 5 Aspects about language, evaluated by the students, in percentage.

Fig. 6 Aspects on the material, evaluated by the students, in percentage.
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material for dissemination of knowledge about hearing
health. Other studies agree with this finding, demonstrating
that students have considered several ICTs effective for the
transmission of knowledge, because they make learning with
interactive resources dynamic.25,26

It is highlighted that the objectives of the contents made
available in CD-ROM, DVD, Web sites, and cybertutors can be
different; however, in all the ICTs, the language level must be
taken into consideration, in the attempt to guarantee the
transmission of the displayed information; also, the opinion
of the target population to which the content is directed
should be considered, with the intention to provide the best
interpretation and perception on several aspects such as
language, illustrations, and organization, favoring the im-
provement and constant update of the tool.

Conclusion

Two modules on hearing health were created and inserted in
a cybertutor, which received FERI indicating a facilitator level
of language for the age group of the target population, and the
students judged the quality of the material as excellent or
satisfactory.
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