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ABSTRACT

Objective: To verify the effectiveness of a nursing training program in the area of children’s hearing health using interactive tele-
education.

Methods: Interrupted time series with non-random control group pre-test/ post-test. A cohort of 41 nurses, with no previous formal
training in hearing health. A “Children’s Hearing Health” Cybertutor was employed. The effectiveness of the nursing training was
verified by comparing pre- versus post-training performance and by analyzing responses to an evaluation questionnaire.

Results: Following training, the performance was significantly better in all domains assessed and in the total score. The evaluation
questionnaire demonstrated that the Cybertutor was well accepted and the performance revealed in the pre-training phase
demonstrated the need for children s hearing health training.

Conclusion: The effectiveness of the nursing training program in the area of Children’s Hearing Health using interactive tele-
education could be proven, since there was an improvement in performance in all domains evaluated.

Keywords: Audiology. Education, nursing. Health education. Distance learning.

RESUMO

Objetivo: verificar a eficdcia de um tutor eletronico - cybertutor na capacitacdo de enfermeiros na drea de satide auditiva infantil.
Métodos: séries temporais interrompidas com grupo controle pré-teste/pds-teste ndo randomizado. Participaram 41 enfermeiros
que foram capacitados por meio de um Cybertutor denominado “Sadde Auditiva Infantil”. A eficdcia da capacitacdo foi verificada
a partir da comparacdo do desempenho dos enfermeiros, nos questiondrios pré e pds-capacitacdo, e a avaliacao do Cybertutor foi
investigada por meio de um formuldrio com perguntas fechadas e abertas.

Resultados: O desempenho no questiondrio pré-capacitacdo demonstrou a necessidade da capacitacao em satide auditiva infantil.
Houve diferenca no desempenho apds a capacitagdo em todos os dominios avaliados e no escore total.

Conclusdo: A eficécia do cybertutor na capacitagdo de enfermeiros na drea de Satide Auditiva Infantil pdde ser comprovada, uma vez
que houve melhora no desempenho em todos os dominios avaliados.

Palavras-chave: Audiologia. Educacdo em enfermagem. Educacdo em sadde. Educacao a distancia.

RESUMEN

Objetivo: verificar la eficacia de un tutor electronico - cybertutor en la formacién de enfermeros en el drea de salud auditiva infantil.
Métodos: series temporales interrumpidas con grupo control pretest/posttest no aleatorio. Participaron 41 enfermeros, que fueron
capacitados a través de un Cybertutor denomidado “Salud auditiva infantil”. La eficacia de la capacitacin se verificd comparando el
desempefio de los enfermeros en los cuestionarios pre y post capacitacién, y la evaluacion del Cybertutor se investig a través de un
formulario con preguntas cerradas y abiertas.

Resultados: Fl desempefio en el cuestionario precapacitacién demostrd la necesidad de capacitacion en salud auditiva infantil. Hubo
una diferencia en el desempefio después del entrenamiento en todos los dominios evaluados y en el puntaje total.

Conclusion: La efectividad del cybertutor en la capacitacién de enfermeras en el drea de Salud Auditiva Infantil podrfa demostrarse,
ya que hubo una mejora en el rendimiento en todos los dominios evaluados.

Palabras clave: Audiologia. Educacién en enfermeria. Educacién en salud. Educacién a distancia.
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Bl INTRODUCTION

Hearing loss in children is a public health problem both
because of the impact of sensory deprivation on children’s
development and because of its incidence. It is estimated
that in Brazil 1-3 of every 1000 term newborns and 2-4 of
every 100 neonates with risk indicators have sensorineural
hearing loss™. There are no recent data on the national or
state prevalence of sensorineural hearing loss diagnosed by
neonatal hearing screening programs, known as “ear test”.
However, a study conducted at a maternity hospital accredit-
ed to the Unified Health System (SUS) reported a prevalence
of 0.96: 1000?. Worldwide, the estimate is 1.7: 1000®,

The concern with early detection of hearing loss dates
from the mid-1960s. The diagnosis of hearing impairment
in children should be made as early as possible. A late di-
agnosis makes it difficult to restore the neuromaturation of
the central auditory nervous system. Thus, ideally, hearing
loss should be diagnosed until the age of three months and
therapeutic intervention should begin until the age of six
months. Children with hearing impairment identified up
to the sixth month of life, and who started the therapeutic
intervention before six months, showed a significant dif-
ference in language compared to children who had their
hearing loss identified after 6 months of age®. Thus, newborn
hearing screening (NHS) has been recommended® and
performed in several countries® for early identification of
hearing impaired individuals.

In Brazil, Law No.12,303 of August 2, 2010 was enacted,
which provides for the mandatory free evoked oto-acoustic
emissions (OAE) testing in all hospitals and maternity wards
for children born on the premises of these facilities 7.

For the implementation of a newborn hearing screen-
ing (NHS) program, it is necessary to create a local support
network and raise the awareness of professionals in the area
and the community, through educational programs. These
programs are intended to draw attention to the importance
of early detection of hearing loss and the consequences of
late detection, so that both the hospital and the community
can support the program and comply with the follow-up
recommendations. Multidisciplinary cooperation is key to
the success of a hearing screening program. Thus, the in-
volvement of pediatricians and nurses is essential not only
for the successful implementation and progress of the NHS
program, but also for the success of the follow-up program®.

Our experience with a newborn hearing screening
program has shown that, despite the guidance provided
to family members on the importance of carrying out NHS
for the diagnosis and early intervention of hearing loss, the
results obtained in the early years of the program indicated
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an average adherence rate of 90.52%, with evasion occur-
ring both in the 2" stage of hearing screening (retest) and
in the diagnostic process?. The role of the nursing staff
is considered critical to the success of NHS®-1%. Accord-
ing to a previous study, of the total number of newborns
undergoing hearing screening at a maternity hospital in
S&o Paulo, 52.4% underwent the procedure after hospital
discharge, that is, the procedure was scheduled based
on guidelines provided by the nursing staff at the time of
hospital discharge®.

Anotherimportant aspect is the role performed by nurs-
es as members of the team of the Family Health Strategy.
In Brazil, the FHS, which began in 1994, is a strategy that
reorganized the primary health care model: the tradition-
al disease-centered program, focused on cure, has been
turned into a model centered on prevention and health
promotion®. The Family Health Strategy teams that perform
monthly home visits are composed of at least one gener-
al practitioner, a nurse, a nursing aid and six community
health agents.

Some studies stressed the importance of the training
and the actions carried out by community health agents
in Hearing Health, such as promoting hearing health, as
well as supporting families’ adherence to the diagnostic
audiology and rehabilitation process?'¥, and the impor-
tance of training nurses in children’s hearing health has
been documented in more recent international studies®1,
Given the key role played by nurses in hearing health and
the need to train these professionals to work satisfactorily
in this area, there has been a growing interest in carrying
out studies on teaching methods that facilitate access to
knowledge and the improvement of nursing professionals
in children’s hearing health, with emphasis on interactive
tele-education tools.

There has been an increase in the number of studies on
distance learning (DL) in Brazil, especially in the field of nurs-
ing, which comprises approximately 21% of all the publica-
tions on distance learning, according to a study conducted in
early November 2019, in the library virtual health!. A strategy
to improve nursing care and, consequently, health care is the
training of health professionals. In the health units, the use
of Telenursing has contributed to the process of education
in the work environment, allowing health professionals,
especially nurses, to carry out their professional training in
the workplace®. Distance learning has been used mainly for
the training and qualification of nurses in care and in health
education for the population.

Tele-Education emerges as an efficient strategy, capable
of promoting exchange of experiences and supporting the
professional qualification of people living in distant areas!'”.
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Thus, the present study aimed to verify the effectiveness
of an electronic tutor — cybertutor - in the training of nurses
in children’s hearing health.

B METHOD

The present study is part of the research line Telehealth
in Speech Therapy, Department of Speech Therapy and was
approved by the Research Ethics Committee of the Dental
School of Bauru, University of Sdo Paulo (FOB-USP), under
protocol no 100/2009. The participants were fully informed
about the objectives and procedures of the research and
were asked to sign the informed consent form, in which they
consent in participate in the research and allow the use of
the data obtained for scientific purposes. Anonymity was
ensured, and the participants were free to withdraw from
the study at any time.

The sample consisted of 41 nurses who worked in basic
health units, in the maternity ward or Family Health Strategy in
the city of Bauru — Sdo Paulo, who were invited to participate
in the training through the municipal health department.

Report of prior knowledge in children’s hearing health
informed by the participant was an exclusion criterion. How-
ever, no participant has been excluded.

The Cybertutor Hearing Health for Nurses was used as an
interactive tool developed in partnership with the discipline
of Telemedicine of the Medical School of the University of
Sao Paulo.

The Cybertutor is a web-based distance learning system
for tele-education. It is an interactive model that allows
verification of performance by both the students and the
teachers (content of the session and number of wrong and
rightanswers). User access is done through registration and
password on the Sao Paulo Telehealth Center website!'®

At the first meeting, as the participants had different
levels of computer literacy, they received training in basic
computing and in the Cybertutor functioning, so that they
could develop the minimum skills necessary for the correct
use of the tool. The training was carried out at FOB-USP, during
a single 8-hour session and was led by the researchers. On
the same day, a Cybertutor access register was created for
each participant.

Before obtaining access to the Cybertutor content, nurses
were instructed to answer an online questionnaire consisting
of 20 multiple-choice questions, related to the theme. The
referred questionnaire is an adaptation of the version used
to analyze the effectiveness of different tele-education tools
in the training of community health agents''?. This stage
called pre-training aimed to verify the prior knowledge
about hearing health of each participant. Thus, the questions

were divided into domains: 1. Basic concepts (questions 1
t0 6); 2. Prevention (questions 7 to 10); 3. Techniques for the
identification and diagnosis of hearing loss (questions 11
to 16); 4. General aspects of hearing loss involved with the
intervention (questions 17 to 20).

As soon as the questionnaire was completed, the respons-
es were entered directly on the website of the Sdo Paulo
Telehealth Center. Only after completing and sending the
initial questionnaire, nurses received the access password
to be able to start their studies.

The program content that was developed in a previous
project is divided into five modules, which address the
following themes:

1) Sound and auditory system: notions related to sound
frequency and intensity, anatomy and physiology
of the auditory system.

2) Hearing, language and hearing loss: normal and
impaired hearing function, hearing loss and the im-
portance of hearing for the development of speech
and language.

3) Causes of hearing loss and health care: etiological
factors of congenital and acquired hearing loss,
perinatal and postnatal complications, genetic syn-
dromes, guidance on the position of breastfeeding
due to otitis media common in children.

4) lIdentification and diagnosis of hearing loss in the
first year of life: the importance of the nursing staff
in the process of prevention, identification and
intervention in hearing loss. Theoretical basis for
providing adequate guidance to families about
newborn hearing screening. Conceptualization of
newborn hearing screening, its stages (test and
retest) and equipment used. Behavioral, electro-
acoustic and electrophysiological tests that allow
the identification of hearing loss in the first months
of life presented succinctly.

5) Hearing rehabilitation: guidelines to make the fam-
ily aware of the importance of participation in the
rehabilitation process. Theoretical basis on the re-
habilitation process, including knowledge about
electronic devices applied to hearing impairments:
what are the personal sound amplification devices
and cochlear implants; when they should be indi-
cated; what are the benefits of their frequent use.
Concepts on the care and handling of electronic
devices, adjustments such as on/off and volume
control. Care of the electronic device, the ear mold of
the hearing aid and batteries, related to the correct
way to preserve and sanitize them.
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Thus, the nurses learned to use the device, at their own
pace, and at the end of each module, they performed exer-
cises for the evaluation of their learning. Each time a question
is answered correctly, the system allows the participant to
proceed to the next module. When a question is answered
incorrectly, the system advises the nurse to go over the topic
that has not been fully understood, and so on, until the end
of the course. At the end of the study of all modules, the
nurses answered the final questionnaire, which was the same
questionnaire applied in the pre-training stage.

The questionnaire has three response options for each
question: “true’, “false” and “I don't know’, with a value of
1 point assigned for each correct answer, in a total score
of 20 points or 100% of correct answers. The participants
level of learning was assessed by comparing the initial and
final scores.

A qualitative evaluation in which the nurses assessed the
tool used for their training (Cybertutor) was also carried out.
A complementary questionnaire was administered for this
purpose. It was composed of questions that addressed the
following topics: (1) difficulties encountered in accessing the
material; (2) quality of the material presented; (3) opinions
on the methodology used. Two open-ended questions were
also included, so that the nurses could identify the positive
and negative aspects of the Cybertutor.

1

The nurses were told to carry out the activities proposed
in the Cybertutor, for a minimum period of one week for
each module, totaling five weeks, and a maximum period
for completion of all modules of eight weeks. The passwords
for accessing the modules were only made available when
the training was carried out within the proposed deadline.
So, the nurses were able to control their own learning, as
long as the pre-established deadline were met.

Data analysis

Comparison between the four domains and the moment
of the evaluation (pre and post training) was done through
repeated measures ANOVA followed by Tukey test, with a
significance level of 5% (p <0.05). Student’s t test was per-
formed to compare the performance obtained in the total
score of the post-training questionnaire among nurses who
answered “yes” or “no” to each question, also considered
significant when the p value was <0. 05.

M RESULTS
Table 1 shows mean and standard deviation values of

nurses'performance (percentage of correct answers relative
to the total score) in the pre and post-training stages by

Table 1 - Descriptive analysis, in percentage, of the total score and by domains of the questionnaire in the pre and post

training stages

Domain Moment Mean (%) SD (%) P
Pre-training 5813 22.09

1. Concept 0.000*
Post-training 79.67 12.08
Pre-training 69.51 28.24

2. Prevention 0.000*
Post-training 95.73 11.04
Pre-training 52.03 15.00

3. Identification 0.023*
Post-training 65.04 13.85

4. General aspects of Pre-training 53.66 17.29 -

the intervention Post-training 67.07 11.78
Pre-training 57.69 10.19

Global Score 0.001*
Post-training 75.98 7.18

Source: Research data.

4 Rev Gatcha Enferm. 2020;41:e20190446
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domains. Values of p <0.05 indicate a difference in the pre The answers obtained in the Cybertutor evaluation for the
and post comparison of each domain. training of nurses in hearing health are described in Table 3.

Tukey test showed the difference in performance be- The positive and negative aspects about the use of Cy-
tween the domains assessed by the questionnaire applied bertutor as a teaching methodology cited by the nurses are
in the pre and post training stages (Table 2). shown in Table 4.

Table 2 - Comparison of performance between the domains assessed by the questionnaire in the pre and post training stages

Domains Pre (p) Post (p)
Dom 1 x Dom 2 0.059471 0.000745%
Dom 1 x Dom 3 0.750166 0.003358*
Dom 1 x Dom 4 0.941223 0.022461*
Dom 2 x Dom 3 0.000161* 0.000032*
Dom 2 x Dom 4 0.000929* 0.000032*
Dom 3 x Dom 4 0.999888 0.999503

Source: Research data
Dom = Domains. *p < 0.05: significant difference
Domains: 1. Basic concepts; 2. Prevention; 3. Techiniques of identification and diagnosis of hearing loss; 4. General aspects of hearing loss related to the intervention.

Table 3 - Distribution of the objective responses obtained in the questionnaire for evaluation of training

Questions Yes (%) No (7))

1. Do you think the training program through the Cybertutor was a

41 100 0 0
teaching resource that provided greater understanding?
2. Has the program made available through Cybertutor increased your 41 100 0 0
interest in participating in it?
3. Do you think the information conveyed through the Cybertutor was

39 95.1 2 4.8
easy to understand?
4. Did you think the Cybertutor allowed students to participate more 40 975 : 24
actively in the learning process? ' ’
5. Did you have any problem with the Cybertutor while using it? 7 17.0 34 829
6. Were the sounds, images and videos in the Cybertutor adequate? 37 90.2 4 9.7
7. Was !t p055|bl.e.f9r you to reconcile study periods and your 40 975 ] 24
professional activities?
8. Do you think the content inserted in the Cybertutor (children’s hearing 41 100 0 0
health) is important for your professional practice?
9. Have you ever participated in a training program using 05 365 % 634
Cybertutor technology?
10. Would you take a distance-learning course again? 39 95.1 2 48

Source: Research data.
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With the use of Student’s t test, the performance ob-
tained on the total score of the post-training questionnaire
was compared between nurses who answered “yes”or "no’
to each of the questions that evaluated the teaching meth-
odology (Table 5). Questions 1 and 2 were not included

"

in this analysis because 100% of the nurses gave only
one answer. Questions 11 and 12 concerned the positive
and negative aspects of using Cybertutor, respectively,
and mentioning at least one aspect was considered as a

“yes"answer.

Table 4 - Positive and negative aspects of the use of the teaching methodology according to the nurses'views

Positive Aspects Negative Aspects

“Flexible schedule. Convenience. Enables learning. It is in the student’s

own interest”

“Its ease of use and illustrations are the positive points that helped the

students to memorize the guidelines!

"I really liked the content of the course, | enjoyed the opportunity to study a
subject that has been little addressed in undergraduate nursing.”

“Each individual has their own time to read and understand. The program
allows you to go back and review points that were not clear, audios and
drawings facilitated understanding, making the subject clearer”

“Going back to the beginning of all
exercises after only one question was
answered incorrectly.

‘| don't have many computer skills.”

“| still think we should have a teacher
to help us with explanations!

“There could be a lecture class on
the subject”

Source: Research data.

Table 5 - Comparison of the performance obtained in the total score of the post-training questionnaire of nurses who
answered "yes”or“no”in the questions of the teaching methodology evaluation questionnaire

Performance (%)
Yes

Questions

Performance (%)

No

3 85.86
4 85.50
5 85.96
6 88.75
7 85.17
8 85.34
9 87.14
10 86.55
1 86.85
12 86.50

80.00

85.50

83.00

85.00

95.00

87.50

85.00

70.00

76.25

85.00

0.267

0.946

0403

0.333

0.178

0.686

0492

0.001*

0.004*

0.592

Source: Research data.
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B DISCUSSION

In Brazil, health professionals work directly or indirectly
in children’s hearing health programs, as they are linked to
various bodies that are part of the public health system.
They play a key role in maternity wards, both in guiding
families at the time of hospital discharge, contributing to
the greater adherence of these families to the program, as
well as in the procedures and care prior to hearing screen-
ing.In the care prior to hearing screening with oto-acoustic
emission testing (OAE), or ear test, in particular, humidity of
the external auditory canal caused by inadequate protection
of ears from water when bathing the baby, and the short
interval between the bath and the hearing screening, can
be considered a possible factor that generates retest in
newborn hearing screening programs'?. As for the pro-
fessionals who perform their functions in the basic health
units or as members of the family health strategy team, they
work directly with the families, reducing non-adherence to
newborn hearing screening programs and assisting in the
programs that monitor infants at risk of hearing loss and
with confirmed hearing loss.

However, the results obtained before the training course
demonstrated the need to train nurses in the area of children’s
hearing health, since the average of correct answers was
around 50%, in three domains and in the total score. In the
“prevention of hearing impairment”domain, the nurses'av-
erage prior knowledge was slightly higher (69.51%). It should
be noted that the questions used to assess previous knowl-
edge addressed content that nursing professionals should
be familiar with in order to guide parents and caregivers of
newborns or children, regarding the infant hearing health
program, as well as to be able to identify suspected cases
of hearing impairment and refer them to the appropriate
hearing evaluation.

National curriculum guidelines for the undergraduate
nursing course require the training of general practitioners,
and include the ability of nurses to develop health preven-
tion, promotion and rehabilitation actions, individually and
collectively, as one of the skills in the health care area. Ac-
cording to these guidelines, health professionals must also
carry out their practice in an integrated manner, in line with
other spheres in the health system, as the responsibility for
health care does not only imply the completion of a technical
procedure, but also the resolution of the health care problem.

Therefore, these professionals can only meet the demands
of the National Hearing Health Care Policy if there is invest-
ment in continuing education for those professionals who
already work in primary care, as well as in the training of future
professionals. This need was stressed by some nurses who

perceived the approach to content that was not discussed in
depth during the undergraduate nursing course as a positive
aspect of the training, (Table 4). The importance of including
the children’s hearing health topic in the undergraduate
nursing course, and in the continuing education of nurses,
was also addressed by international researchers®?,

A comparison between the average performance at the
two moments of the evaluation (Table 1) showed significantly
better performance in all the domains evaluated and in the
total score. The nurses reported that the learning process
was facilitated by the quality of the content inserted because
of the many illustrations and explainer videos related to the
topic addressed (Table 3)

A comparison of performances between the domains
evaluated (Table 2) showed that the prevention topic (domain
2) was the one that obtained the highest score. The fact
that this topic is related to nurses' daily activities may have
contributed to the high performance of the participants.
Regarding the other domains, the nurses’ performance in
the pre-training stage was worse when the topic was more
specifici.e. related to the area of hearing disorders (domains
3 and 4). The same results were observed in the analysis of
performance after training.

It should be noted that none of the participants had
received previous training in Hearing Health, and the best
performance in the post-training stage shows that the educa-
tional instrument used was effective in improving knowledge
on the topic addressed, even for those who already had
some knowledge about one investigated domain (Table 1).
However, the differences in performance between domains
after training, and the fact that no group achieved 100%
performance in the domains assessed, justified continuing
education, as a single training program was not enough
for the professional to assimilate all the concepts covered,
corroborating previous studies that carried out a new eval-
uation after a few months of training®'2,

Thus, distance learning allows the application of commu-
nication and information technologies to professionals who
wish to have a more individualized continuing education.
This is possible as long as the health professional is prepared
to receive such education from both a technological and
pedagogical point of view. Several studies have addressed the
need to prepare health professionals and the work environ-
ment to ensure an effective use of information technologies.
Such preparation includes actions that provide technological,
organizational and professional innovation‘,

The results of this study showed the importance of the
development and application of the Cybertutor in the inter-
active tele-education modality, as it can expand educational
opportunities, promoting interaction and self-learning. The
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methodology also allows for the exchange of experiences
between people who may be distant from each other. This
flexibility helps to solve one of the main problems faced
by nurses in accessing Continuing Education, which is the
difficulty of these professionals in attending face-to-face
classes, as they cannot stay away from their professional
activities for a long time.

Regarding the evaluation of the methodology, 100% of
the participants perceived the Cybertutor as a teaching re-
source that provided knowledge of children’s hearing health
and was one of the factors that motivated the interest in
training. The participants considered the content adequate
and relevant for professional practice, and only two of them
reported problems using the Cybertutor. According to the
nurses, the presentation of the materials allowed the stu-
dents to actively participate in the learning process, making
it possible reconcile study and professional activities.

Such findings were evident in the analysis of the respons-
es obtained in the training evaluation questionnaire and in
the identification of the positive and negative aspects of the
methodology used (Tables 3 and 4). Of the total number of
nurses, 15 had previously participated in another training
program using Cybertutor technology, though not focused
on the hearing area, and 95% of nurses would be willing to
participate again in a distance learning course. A comparison
of the performance obtained by the participants in the total
score in the post-training stage and the answers related
to positive and negative aspects of the training (Table 5),
showed that the participants who reported negative aspects
in the use of the technology did not perform worse than
the others, nor even those who reported lack of practice in
handling the computer as a negative aspect.

However, the participants who mentioned positive as-
pects of the training showed better performance than the
others did. Moreover, the nurses who performed signifi-
cantly better on the overall score were those who said they
would be willing to participate in a distance learning course
again. In the other questions (3 to 9 and 12) the "yes”"or "no”
answer was not related to the general performance in the
post-training stage. This data indicates that the participants
who mentioned that the content inserted in the Cybertutor
was not easily understood (4.8%), or that the Cybertutor
did not allow a more active participation of the students
in the learning process (2.4%), or who had a problem with
the Cybertutor during its use (17%), or else those who men-
tioned that the sounds, images and videos included in the
Cybertutor were not adequate (9.7%), did not show a worse

Rev Gatcha Enferm. 2020;41:e20190446

average performance than those participants who did not
report such problems in the teaching tool.

Distance learning using the Cybertutor showed numer-
ous advantages, such as flexibility in study hours, making it
possible for the individuals to have their own time to learn
the content and go back and review points that were not
clear,as many times as necessary. These aspects are valuable,
since distance learning can eliminate distances, providing
high quality education, improving the quality of the services
offered and generating a positive impact on prevention,
diagnosis and intervention™, not only in the area of hearing
health, but in health, in general.

It should be stressed that nursing professionals are also
educators, and this role should also be played in the area
of children’s hearing health, in the education of the popu-
lation regarding the necessary preventive measures, and
in the diagnosis and treatment of hearing disorders. This is
particularly important since early detection of hearing loss
reflects on the future of children, impacting their develop-
ment and learning.

Such measures allow for referral to early intervention
services and due care for children and their families. On the
other hand, non-identification of hearing loss or identification
when there is already a delay in the development of the
children, reduces the benefits provided by early intervention
to language development.

Il CONCLUSION

The Cybertutor proved to be effective as an interactive
tele-education tool, as there was an improvement in the
participants’ performance in all the domains evaluated, and
it was well accepted as a training instrument for nurses in
Children’s Hearing Health. Thus, this teaching methodology
can be used to update or train other classes.

Due to the continental dimensions of the country and
the difficulty accessing information in some regions, tele-ed-
ucation is an important strategy in the democratization
of knowledge.

However, although the Cybertutor includes modules with
elements that facilitate learning, the presence of a monitor
to answer individual questions could have contributed to a
better performance of the participants in the course.

Despite the promising results regarding the efficacy of
this model, further studies with larger samples are needed
to determine whether these results apply or not to larger
and more diverse populations.
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