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Abstract

Objective: Describe the construction and evaluation process for a prenatal virtual learning object for pregnant
adolescents within the primary care context.

Methods: This is methodological, technological study with a quantitative approach carried out in five stages:
analysis, design, development, implementation and assessment of the quality of a virtual object by five judges
from the field of nursing in women’s health, using the Learning Object Review Instrument, and in terms of
ergonomics by five judges from the field of informatics, according to variables related to functionality, usability
and efficiency.

Results: The virtual object was entitied GESTAQ. In the evaluation of the judges from nursing in women'’s
health, with the exception of interactive usability, the other items related to the quality of the virtual learning
object obtained scores greater than or equal to 80%. In turn, in the evaluation of the judges in informatics,
all the variables related to functionality, usability and efficiency obtained scores greater than or equal to 80%.
There was a suggestion by these judges to improve the layout, which was implemented.

Conclusion: The virtual learning object was evaluated satisfactorily by judges in the fields of nursing in
women’s health and informatics, in regard to quality and ergonomics. Therefore, it is considered that GESTAQ
may be used as a supplementary digital resource for the educational process of pregnant adolescents within
the primary care context to provide prenatal guidance.

Resumo

Objetivo: Descrever o processo de construgéo e avaliagdo de um Objeto Virtual de Aprendizagem sobre pré-
natal para adolescentes gravidas no contexto da atengdo bésica.

Métodos: Trata-se de um estudo metodoldgico, tecnoldgico de abordagem quantitativa realizado em cinco
fases: andlise, design, desenvolvimento, implementacéo e avaliagdo da qualidade do Objeto Virtual por cinco
juizes em Enfermagem em Salde da Mulher usando o Learning Object Review Instrument e ergonomia por
cinco juizes em Informética de acordo com varidveis relacionadas a funcionalidade, usabilidade e eficiéncia.

Resultados: O Objeto Virtual foi intitulado GESTAQ. Na avaliagdo dos juizes em Enfermagem em Saude
da Mulher, com excegdo da usabilidade interativa, os outros itens relativos & qualidade do Objeto Virtual
de Aprendizagem obtiveram percentual igual ou superior a 80%. Enquanto, na avaliagdo dos juizes em
Informatica, todas as variaveis relacionadas a funcionalidade, usabilidade e eficiéncia obtiveram percentual
igual ou superior a 80%. Destacou-se como sugestdo apontada por estes juizes a melhoria do /ayout, que foi
atendida.
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Concluséo: O Objeto Virtual de Aprendizagem foi avaliado de forma satisfatoria por juizes em Enfermagem em Salde da Mulher e Informatica, quanto a
qualidade e ergonomia. Desta forma, acredita-se que o GESTAQ possa ser usado como recurso digital complementar ao processo educativo de adolescentes
gravidas no contexto da atencdo basica para fornecer orientagdes sobre pré-natal.

Resumen

Objetivo: Describir el proceso de construccion y evaluacion de un Objeto Virtual de Aprendizaje sobre prenatal para adolescentes embarazadas en el contexto
de la atencion basica.

Métodos: Se trata de un estudio metodoldgico, tecnoldgico de enfoque cuantitativo realizado en cinco fases: analisis, disefio, desarrollo, implementacion y
evaluacion de calidad del Objeto Virtual por cinco jueces de Enfermeria en Salud de la Muijer, utilizando el Learning Object Review Instrument, y ergonomia
por cinco jueces de Informatica de acuerdo con variables relacionadas con funcionalidad, usabilidad y eficiencia.

Resultados: El Objeto Virtual fue titulado GESTAQ. En la evaluacion de los jueces de Enfermeria en Salud de la Mujer, a excepcion de la usabilidad interactiva,
los otros items relativos a la calidad del Objeto Virtual de Aprendizaje obtuvieron un porcentaje igual o superior a 80%. Mientras que en la evaluacion de los
jueces de Informatica, todas las variables relacionadas con funcionalidad, usabilidad y eficiencia obtuvieron un porcentaje igual o superior a 80%. Se destacd
como sugerencia sefialada por estos jueces la mejora del disefio, la cual fue atendida.

Conclusion: El Objeto Virtual de Aprendizaje fue evaluado de forma satisfactoria por jueces de Enfermeria en Salud de la Mujer e Informética, respecto a la
calidad y ergonomia. De esta forma, se cree que el GESTAQ puede ser usado como recurso digital complementario en el proceso educativo de adolescentes

embarazadas en el contexto de la atencion basica para ofrecer instrucciones sobre prenatal.

Introduction

A growing number of interventions use informa-
tion and communication technologies (ICT) for
disseminating information on health promotion,
prevention and monitoring of diseases.

Through increased use of ICT, virtual learning
objects (VLO), which are defined as any digital
resource that can be used to support the teach-
ing-learning process, enable reusability, interactiv-
ity, interoperability, durability and accessibility.“

This is conducive to the production of VLOs in
the field to health to bolster the teaching-learning
process in relation to various topics and target au-
diences®!? and make them collaborative, attractive
and autonomous for students.'

In the case of prenatal care, the construction of
VLOs still needs to be explored as a technological re-
source to support educational activities on this topic
among pregnant adolescents within the primary care
context. Educational activities in the prenatal period
of pregnant adolescents with only face-to-face strat-
egies do not gain much traction in this target audi-
ence, due to lack of interest in the issues addressed
and embarrassment to pose their questions and share
their difficulties with other participants.’”? On the
other hand, the use of strategies (manuals, pamphlets,
slides and CDs) which can be reviewed by pregnant
adolescents without the need to be physically present
in health services outlets is more effective at the pre-

and postpartum adaptation levels."®
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The use of VLOs can be a valuable resource for
supporting educational activities in the prenatal
care of pregnant adolescents in the primary care
context, in view of the fact that this audience ob-
tains health information using ICT. A study con-
ducted in France noted that almost all the study
participants from 15 to 30 years old were ICT users
and half of them used the Internet to obtain health
information. This increases significantly the higher
the age group: 39.3%, 50.4% and 55.4% for the
age groups of 15 to 19 years old, 20 to 25 years old
and 26 to 30 years old, respectively (p=0.002)."
Another study conducted in Spain found that, out
of the 405 adolescents who participated, 53.8%
sought information about health on the Internet,
21.5% were interested in the topic of pregnancy
and birth control, and 70.7% reported a change
of behavior due to health information found on
the Internet.® However, inaccurate health infor-
mation may expose people to risk. Therefore, the
quality of the pedagogical and technical aspects of
VLO need to be evaluated."®

It is considered that the prenatal VLO for preg-
nant adolescents in the primary care context may
represent an alternative digital resource for carrying
out educational activities with this target audience,
aimed at improving results in relation to maternal
and child health promotion and reducing biopsy-
chosocial risks.

The question posed in this study was: What
is the evaluation of judges in the fields of nursing



in women’s health and informatics in relation to a
prenatal virtual learning object for pregnant ado-
lescents in the primary care context? To answer this
question, the study sought to describe the construc-
tion and evaluation process of a prenatal virtual
learning object for pregnant adolescents in the pri-
mary care context.

Methods

This is a methodological, technological study of a
quantitative nature, conducted between July 2017
and March 2018, after receiving approval from the
Research Ethics Committee, under Protocol No.
1.837.209 and Ethical Consideration Presentation
Certificate — CAAE: 59795616.0.0000.5214.
Methodological studies refer to investigations of
methods for obtaining, organizing and analyzing
data so that research instruments and techniques
can be created, validated and assessed, with the goal
of constructing an instrument that is reliable, accu-
rate and usable."”

To construct and validate the prenatal VLO
for pregnant adolescents in the primary care con-
text, the stages corresponding to the Contextualized
Instructional Design (CID) model were used: analysis,
design, development, implementation and evaluation
What differentiates the CID from the conventional
model for building online educational programs is
that the stages are not progressive, but interactive."¥

In the analysis stage, to determine the educa-
tional content and objectives of the VLO, the re-
searcher approached 149 pregnant adolescents
registered in primary care units in Teresina, in or-
der to identify the main prenatal learning needs
of this target audience. Of these, 88 were selected
by convenience, based on the following inclusion
criteria: receive prenatal care in the one of Family
Health Strategy teams linked to primary care units
in Teresina and have computer or mobile phone
Internet access. The exclusion criteria were: failure
to show up at the primary care unit on the day of
the prenatal consultation.

For the sociodemographic characterization,
ICT use and identification of learning needs of the
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pregnant adolescents, two instruments were used.
The first, for characterization and use of ICT, was
adapted from the literature"” and the second on
prenatal care was created from the protocol of the
Ministry of Health on the subject.®” The data col-
lection took place after formal authorization by the
pregnant adolescents through signing a free and in-
formed consent form or a similar form in the case
of pregnant adolescents under 18 years of age, af-
ter the first form was signed by the parents or legal
guardian.

The educational objectives were formulated
with support from Bloom’s taxonomy, which seeks
to ensure acquisition of competencies, knowledge
and skills in the educational process, through the
development of cognitive, affective and sensory
domains.®" The content considered the prenatal
learning needs of the target audience (pregnant
adolescents) and the Prenatal Care Manual of the
Ministry of Health.?

In the design stage, a work team was formed
to create the VLO (researcher and web designer)
and the navigation map, screen sequence and each
teaching unit, interaction tools, media and schedule
of the VLO.

In the development stage, the researcher and
web designer produced the print media scripts (texts
created by the content developer), images (visual
representation of a pregnant adolescent and objects
produced by the web designer), audios, videos and
discussion forums of the teaching units through a
storyboard script. The script tells the story of a teen-
ager who got pregnant and experienced the anguish
of telling her parents and the discoveries and trans-
formations resulting from the gestation. However,
the adolescent was referred for a prenatal consulta-
tion in a primary care unit and received information
that answered her questions. The story of the ado-
lescent was transformed into print media produced
in the text editor Microsoft Office PowerPoint
(Microsoft, Redmond, Washington DC, United
States). The images were in Photoshop CS2 9 soft-
ware (Adobe® Inc., San Jose, CA, USA). The audios
were recorded through Final Cut Pro version 10.4.6
(Apple® Computer, Inc., Cupertino, CA, USA).

The forum discussions, an asynchronous interac-
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tion tool, were created to foment interaction be-
tween the researcher and pregnant adolescents and
enable the latter to present, discuss, share and get
answers to questions they might have in relation to
the prenatal experience. The print media, images
and audios were used in the videos of the teaching
units which were divided into five weeks and shared
on YouTube.

In the implementation stage, the VLO was
hosted on the Word Press virtual learning envi-
ronment (VLE) This environment has two types
of users: administrators and participants. The web
designer and researcher were the administrators of
the VLE. The judges from women’s health and in-
formatics were the first participants who evaluated
the VLO before its implementation with pregnant
adolescents. The web designer was responsible for
the architecture and weekly launch of the teaching
units and the researcher for user registration and
VLE management. The VLO could be accessed by
registered users at the electronic address: http://
gestaq.saude.ws/courses/gestaq. In this stage, the
four tutors encouraged access and interactivity
and offered technical support to the VLO users.
WhatsApp was also used to facilitate and increase
the interaction between the researcher and preg-
nant adolescents.

The VLO was assessed to ensure its reliabili-
ty and effectiveness. The quality evaluation was
performed by judges from the field of nursing in
women’s health and the ergonomics evaluation
by judges from the area of informatics. To this
end, there was a convenience sample composed of
ten judges — five from nursing in women’s health
and five from informatics — selected through the

(7 based on the inclusion

(22)

snowball technique,
criteria defined by two adapted instruments,
one for each professional area. In relation to these
criteria, a minimum of five points were estab-
lished for judges from nursing in women’s health
and three points for judges from informatics, in
order to participate in the study. The literature
recommends between six and 20 judges, with at
least three judges from nursing in women’s health
and three from informatics to validate the infor-
mational and educational technology on prena-
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tal care and instruction for pregnant adolescents
within the primary care context.®?

For the judges from nursing in women’s health,
responsible for evaluating the quality of the prena-
tal virtual learning object for pregnant adolescents
within the primary care context, the Learning
Object Review Instrument was used. This instru-
ment seeks to standardize the quality evaluation
of educational software and is comprised of nine
criteria: content quality, learning goal alignment,
feedback and adaptation, motivation, presentation
design, interaction usability, accessibility, reusabil-
ity and standards compliance.?® Each criterion
is evaluated using a Likert-type scale, with scores
ranging from 1 to 5 (l1=low quality and 5=high
quality).

For the ergonomics evaluation, the judges
from informatics used an instrument with three
variables: functionality (ability of the VLE to
provide the functions to meet the educational
needs of pregnant adolescents); usability (ability
of the VLE to be understood, learned and oper-
ated by the pregnant adolescents, as well as be
appealing); and efficiency (ability of the VLE to
perform appropriately in terms of the number of
resources used under specific conditions). Each
variable is evaluated using a Likert-type scale,
with scores that range from 1 to 4 (1=inadequate,
2=not very adequate, 3=adequate, 4=very ade-
quate). At the end of each instrument, there is a
space for inserting criticisms, suggestions and/or
recommendations.®

For the data collection, an invitation letter,
which explained the objectives, was sent by email
to the judges to participate in the validation pro-
cess. A free and informed consent form and the
instrument to be validated were also sent. No re-
sponse to the email invitation, after three sends,
in a period of 15 days, was considered as a refus-
al to participate in the study. Eleven judges from
nursing and nine from informatics were contacted
by email and, of these, only one from each field
responded, at which time the snowball technique
was used. Those who agreed to participate in
the study signed the free and informed consent
form and sent it back to the researcher by email.



Following this, the judges were registered by the
researcher and received a user name and password
to access the prenatal VLO for pregnant adoles-
cents within the primary care context. After navi-
gation and analysis, they responded to the valida-
tion instrument and sent it back by email.

The data obtained was codified by creating
a data dictionary and then transcribed, through
a double-entry process, using spreadsheets from
Microsoft Excel 2010. Once the errors were cor-
rected, the data was exported and analyzed using
the Statistical Package for the Social Sciences, ver-
sion 20, for Windows (IBM SPSS’, New York,
United States). A descriptive statistical analysis
was performed for the sociodemographic and
obstetrics characteristics, ICT use and learning
needs of the pregnant adolescents, wherein the
qualitative variables were described by absolute
and relative frequencies, and the quantitative
variables by mean, standard deviation and min-
imum and maximum.

In the characterization of the judges, frequen-
cies (absolute and relative) were used for the qual-
itative variables and mean, standard deviation and
minimum and maximum for the quantitative vari-
ables. In the evaluation of the judges’ responses for
validation of the informational and educational
technology on prenatal care, the scale adapted by
Sperandio was used, which recommends that the
compliance of each requirement (variable) be more
than 70% positive responses from the judges.?”
The variables related to this evaluation underwent a
descriptive statistical analysis (absolute and relative
frequencies).

Results

Characterization of the pregnant adolescents,
identification of learning needs and definition of
the educational objectives and content

The mean age of the target audience (88 pregnant
adolescents) was 16.6 years (SD+1.6). The major-
ity were in a conjugal relationship (41 — 46.6%)
and brown (67 — 76.1%). Elementary education
predominated (45 — 55.1%) and a large number
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of the pregnant adolescents were studying (48 —
54.5%). Of those who had stopped studying (13
—14.8%), the main reason was the gestation. Most
had monthly family income of less than two min-
imum wages, 45.5% (40) lived on income of less
than one minimum wage, and 48.9% (43) earned
between one and less than two minimum wages.
Those who did not work (85 — 96.6%) and count-
ed on support from their families (84 — 95.5%)
predominated.

Most had a technological device (73 — 83%)
and mobile phones were the main device (70 —
79.5%). A small number used computers (12
— 13.6%) and tablets (2 — 2.3%). Almost all of
them used a technological device daily (76 -
86.4%), mainly at home (85 — 96.6%). In rela-
tion to the Internet, most accessed it daily (66
— 75%) and primarily at home (81 — 92%). The
means of information used the most for getting
answers to their questions on pregnancy was
the Internet (60 — 68.2%), followed by family,
neighbors and/or friends (51 — 58%), communi-
ty health clinics (31 — 35.2%) and health profes-
sionals (29 — 33%).

Most had never participated in any prenatal
educational activity (68 — 77.3%). A total of 564
learning needs were identified (100%). The learn-
ing needs about pregnancy, birth and the postpar-
tum period mentioned the most by the pregnant
adolescents, responsible for causing uncertainties
and the desire to receive guidance, were: newborn
care (60 — 10.6%); childbirth warning signs (50 —
8.9%); preparation for childbirth (48 — 8.5%); fears
and myths regarding gestation and childbirth (46
— 8.2%); hygiene care in pregnancy (44 — 7.8%);
types of deliveries (43 — 7.6%); importance of pre-
natal care (40 — 7.1%); and stages of pregnancy (40
-7.1%).

The educational objectives and content were or-
ganized as follows:

Overall objective: improve the quality of life of
the pregnant adolescents.

Teaching units/Specific objectives:

Week 1: introduction of the pregnant adoles-
cents to the prenatal virtual learning object with-
in the primary care context

Acta Paul Enferm. 2020; 33:1-12. m
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* Introduce the pregnant adolescents to the pre-
natal virtual learning object.

Week 2: importance of the prenatal period
and stages of pregnancy

* Learn about the importance of the prenatal
period and the changes brought about by the
gestation;

* Reflect on the biopsychosocial modifications of
gestations in adolescence;

* Ciritically assess the need for consultations with
health professionals during the prenatal period;

* Interact with health professionals, family mem-
bers and other pregnant women.

Week 3: questions, fears and myths regard-
ing pregnancy and hygiene care during the
pregnancy.

* Answer questions, address fears and debunk
myths that are common and may affect women
during the gestation;

* Adopt adequate hygiene habits during the ges-
tational period;

* Interact with health professionals, family mem-
bers and other pregnant women.

Week 4: preparation for childbirth; warnings
slgns of childbirth and types of deliveries

Understand preparation for childbirth;

* Know the difference between and the advantag-
es and disadvantages of natural and C-section
births;

* Identify the onset of labor;

* Adopt measures to ensure a healthy delivery
and birth;

* Interact with health professionals, family mem-
bers and other pregnant women.

Week 5: newborn care

* Understand the care to be given to the newborn;

* Identify the newborn’s needs;

 Providing care to ensure the newborn’s needs
are met;

* Interact with health professionals, family mem-
bers and other pregnant women.

Prenatal virtual learning object for pregnant
adolescents within the primary care context
The prenatal VLO for pregnant adolescents in a pri-
mary care context was named GESTAQ and, on the
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home screen, the researcher’s name briefly appears.
The user starts navigating by clicking on the “Enter”
icon, found in the upper right corner of the page of
the course. The person is then instructed to register
a user name and password. After inserting the data,

the user is taken to GESTAQ which is comprised of

five weeks, as shown in Figure 1.

Gratuito = masstecuso

Figure 1. GESTAQ home screen

Week 1 was entitled “Let’s start here” and corre-
sponded to the introduction of GESTAQ. During
this week, information was provided about: objec-
tives, content, duration of the teaching unit (one
week) and how to access it. There was also a video
that told the story of a teenager who found out she
was pregnant, and in the end the users were invited
to interact in the introduction forum. To access the
forum, it was only necessary to click on the “dis-
cussion forum” tool, located immediately below the
video.

In the weeks to follow, users would watch a vid-
co on the home screen of each teaching unit with
a brief description of the activities that would take
place and participate in the discussion forum.

Assessment of the prenatal virtual learning
object for pregnant adolescents within the
primary care context

In relation to the judges from the field of nursing in
women’s health, most were women (4 — 80%), with
a prenatal research project (4 — 80%) and all (5 -
100%) provided guidance for academic papers, had
published articles and participated in assessment
committees in that field. The mean number of years
of education was 23.6 (SD+9.3); most had a mas-
ter’s degree (3 — 60%) and a specialization in wom-
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Continuation.

, .
en’s health (4 — 80%). The mean length of teaching e Total 5 (100)
3 . Items assessed I ” %*
time in the prenatal area was 13.4 years (SD+3.2) SealY n(%)
Presentation design 1 - 100

and length of time working in the field was 15.6

2
years (SD+10.3). The mean score in the selection

3 -
criteria of the judges was 22 points (SD+10,1), with p 3.60)
a minimum of 10.3 points and a maximum of 38. 5 2 (40)
As for the judges from the field of informat- NA
ics, all (5 — 100%) were men, with experience in Interactive usabilty 1 - 60
website development, and most (4 — 80%) had a 2 :

e 3 2 (40)
specialization in the area of web development and ) o0
professional experience developing virtual learn- 5 20
ing environments. The judges achieved a mean "
score of 3.8 points (SD+1.8) in the criteria, with Accessibilty 1 . 80
a minimum score of three points and a maximum 2
of seven. 3 100

The data obtained from the quality validation 4 2(40)
by the judges from nursing in women’s health are ° 20
) NA
presented in Table 1. _
Reusabilty 1 - 100
2
3
Table 1. Evaluation of the prenatal virtual learning object by 4 240
judges from nursing in women’s health (n=5) 5 360
It Score on Likert Total 5 (100) o/ % NA
ems assessed o % ,
scale (%) Standards compliance 1 - 100
Content quality 1 - 100 2
z 3
3 4 1(20)
4 2 (40) s 460
5 3 (60) NA
NA : :
*4 - good quality and 5 - excellent quality
Learning goal alignment 1
2 . .
80 It was observed in Table 1 that, except for in-
3 1(20) . .-
teractive usability, the mean for scores 4 and 5 was
4 10) : e
. 360 80% or higher, as indicated by the responses of the
NA . women’s health judges. In terms of interactive us-
Feedback and adaptation 1 . 80 ability, 60% of the responses were for scores 4 and
2 5. The data obtained in the ergonomics evaluation
E 10 by the informatics judges are presented in Table 2.
4 240 It was noted in Table 2 that the sub-variables of
5 2 (40) L . .
" functionality, usability and efficiency were greater
- than or equal to 80% of the responses, with scores 3
Motivation 1 - 80 K . . .
. ) or 4, by the informatics judges. They suggested im-
3 100 proving the layout of the educational intervention
4 2 40) by replacing the terms in English with Portuguese
5 2 (40) equivalents, as well as differentiating the colors be-
NA

tween the topics and subtopics. These recommen-

Contine... dations were implemented.
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Table 2. Evaluation of the prenatal virtual learning object by
judges from informatics (n=5)

Total 5 (100)

Variable Sub-variable Score on Likert scale n%) %*
0
Functionality The VLE uses 1 —Inadequate - 100
resources
efficiently 2 — Not very adequate -
3 —Adequate 1(20)
4 —Very adequate 4(80)
The support 1 —Inadequate - 100
functions are
implemented, 2 — Not very adequate -
3 —Adequate 1(20)
4 —\Very adequate 4(80)
It has 1 —Inadequate - 100
|nteract|qn and 2 — Not very adequate =
communication
mechanisms. 3 —Adequate 3(60)
4 —\Very adequate 2 (40)
The contentcan 1 —Inadequate - 100
e apcessed 2 — Not very adequate =
nonlinearly.
3 —Adequate 2 (40)
4 —Very adequate 3 (60)
It has 1 —Inadequate = 100
synchronous and 2~ Not very adequate .
asynchronous
tools. 3 —Adequate 4 (80)
4 —\Very adequate 1(20)
Usability The VLE is easy 1 —Inadequate 100
usa 2 — Not very adequate -
3 —Adequate -
4 —\Very adequate 5 (100)
The help 1 - Inadequate - 100
TS 2 — Not very adequate -
clear and easy to
understand. 3 — Adequate 3(60)
4 —Very adequate 2 (40)
The amount 1 —Inadequate - 100
of information
el 2 — Not very adequate -
each screen is 3 —Adequate 1(20)
B 4 —Very adequate 4
The size and 1 —Inadequate - 100
font type of the _ .
S 2 — Not very adequate
adequate. 3 — Adequate =
4 —Very adequate 5 (100)
The choice of 1 —Inadequate = 80
colors in the
- 2 — Not very adequate 1(20)
the contrasts 3 —Adequate 1(20)
between them are
adequate. 4 —Very adequate 3 (60)
The audiovisual 1 —Inadequate - 80
resources have
g00d quality. 2 — Not very adequate 1(20)
3 —Adequate 1(20)
4 —Very adequate 3(60)
The language is 1 —Inadequate - 100
RS 2 — Not very adequate -
3 —Adequate 1(20)
4 —Very adequate 4(80)
Continue...
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Continuation.

Efficiency The proposed
time is compatible

with the amount

1 —Inadequate = 100
2 — Not very adequate

of content 3 —Adequate 1(20)
FIEEEL 4 —Very adequate 4(80)
The number of 1 - Inadequate - 100
classes and topics
is consistent with 2~ Not very adequate
the proposed 3 —Adequate 2 (40
U 4 —Very adequate 3(60)
The resources 1 —Inadequate - 100
are used in an
adequate and 2 — Not very adequate
understandable 3 —Adequate 1(20)
Ve 4 —Very adequate 4(80)
The navigation 1 —Inadequate - 80
instructions in
S ——— 2 — Not very adequate 1(20)
adequate. 3 —Adequate 1(20)
4 —\Very adequate 3 (60)
The amount of 1 —Inadequate - 100
resources used is
adequate. 2 — Not very adequate
3 —Adequate 2 (40)
4 —\Very adequate 3 (60)

*4 - good quality and 5 - excellent quality

Discussion

A limitation of the study is that the prenatal VLO
evaluation was only done by content and techni-
cal judges, but its clinical evaluation by pregnant
adolescents who will use the VLO is likewise
important.

Another aspect is the fact that the content of
the VLO does not include: reproductive rights,
postpartum birth control, violence against wom-
en, mental health and sexually transmitted diseas-
es, even though its construction was based on the
Prenatal Care Manual of the Ministry of Health,®”
a survey of the prenatal learning needs of the preg-
nant adolescents and the opinion of the nursing in
women’s health judges who did not suggest the in-
clusion of these topics.

It is believed that the prenatal VLO will assist
the work of nurses and other health professionals
who carry out educational activities on this topic,
since it is an innovative, accessible and important
digital resource for health promotion and preven-
tion of maternal and child complications in preg-
nant adolescents within the primary care context.



Prenatal virtual learning object for pregnant

adolescents within the primary care context

In the characterization of the target audience (preg-
nant adolescents), the rate of mobile phone use by
the pregnant adolescents and home Internet use
was high, consistent with the National Households
Sample Survey (PNAD) done by IBGE.® According
to this survey, 78.3% of the population has a mo-
bile phone and 80% of the Brazilian population be-
tween the ages of 15 and 19 years use the Internet.

The Internet was the primary means of informa-
tion used by the adolescents to clear up uncertain-
ties and get answers related to pregnancy. Various
learning needs were detected, since most had never
participated in an educational activity during the
prenatal period. The Ministry of Health considers
it necessary and important for health professionals
to carry out educational activities with pregnant
women during the prenatal period, in order to an-
swer their questions and address fears and anxieties.
However, in practice, it was noted that these activi-
ties are lacking.”

In addition, searching for information online
should be done with caution because the informa-
tion is not always reliable. A study conducted by
the French National Institute for Prevention and
Health Education with young people from ages
15 to 30 years found that most of the participants,
particularly adolescents, used and trusted in infor-
mation on the Internet. Among the topics searched
the most were those in relation to maternity."¥ The
study pointed out that although this medium is an
important source of information, previous guid-
ance from health professionals is necessary, as well
as access to reliable information.

The most frequent questions and uncertainties
of the pregnant adolescents were used as content
for the prenatal VLO. The data obtained from the
pregnant adolescents enabled planning the OVA
and was crucial, since the topic of pregnancy is vast
and, when it occurs during adolescence, is vaster
still, since there are various important sub-themes.

The Ministry of Health recommends addressing
various aspects during the prenatal period through
educational activities.?” Due to this, it was decided

that it would be relevant for building the VLO to
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determine more specifically the characteristics and
needs of the pregnant adolescents, so that it would
be possible to include the points that generated the
most questions, insecurity and fear and that directly
affected in their quality of life.

The educational objectives, based on Bloom’s
taxonomy, were organized, as recommended by the
literature, from the simplest to the most complex,
so that the previous objective would be a prerequi-
site for proceeding to the following one.?"

Afterwards, the design was elaborated. In this
stage, it was essential to create environments that
would enable efficient learning and require the use
of the various different strategies available, in view
of the reality lived by those who would use it.!®
For this reason, the selected content was devel-
oped through reference material of the Ministry of
Health, which had a technical manual aimed at car-
ing for pregnant women.®” The classes were created
and, together with the web designer, the storyboard
was planned and developed, which used text, im-
ages, sound, animation and forums for interaction.

The VLO was developed using WordPress. The
choice of this software as the VLE was based on var-
ious aspects: be easy to access regardless of the tech-
nological device used, enable the use of integrated
tools that are flexible in terms of access, and provide
teacher-user interaction and interactivity. These as-
pects were considered based on a preliminary anal-
ysis of the pregnant adolescents’ needs, which must
be taken into account, since, to ensure the quality
of the VLE knowledge construction process and
achieve the educational objectives, it is necessary
to consider environment, content, interactivity and
people.®”

In the implementation of the VLO, different
tools available in the VLE were used and it was also
decided to use the application WhatsApp, in order
to increase interaction and encourage access to the
prenatal VLO.

The resources provided by WhatsApp (text, vid-
co, audio, image, expression of emotion through
figures and animations) are responsible for its ap-
peal and intense use, especially among teenagers.
Studies have shown that it is able to strengthen the
educational process.?®3% Therefore, the researcher
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created a group on this application, which included
all the pregnant adolescents who participated in the
prenatal VLO, aimed at avoiding them from miss-
ing the classes or dropping out.

Evaluation of the prenatal virtual learning object
for pregnant adolescents within the primary care
context

The judges from the fields of nursing in women’s
health and informatics were found to be experi-
enced and capable of evaluating the VLO, since
they achieved a higher average than required in the
scoring system adopting for selecting them.

Studies that have elaborated learning environ-
ments have confirmed the importance of doing a
quality and ergonomics evaluation after the con-
struction of an online educational intervention,
as pointed out in a study that developed educa-
tional hypermedia on sexually transmitted diseases
(STD) for nursing academics,®"
er that evaluated a VLO for intestinal ostomies
(elimination).®?

A VLO on the systematization of nursing care

as well as anoth-

was evaluated by professional judges (experts) in
the field, regarding aspects related to the available
didactic material, to enable an adequate pedagogi-
cal approach with good quality.®? Therefore, evalu-
ations are necessary to ensure that users have access
to contextualized content that is consistent with
their previous experiences.®”

In the evaluation of the quality of the prenatal
VLO by nursing in women’s health judges, the only
item that scored less than 70% was interactive us-
ability, which had 60% positive responses. The oth-
er 40% of the judges deemed it as good. However,
this result does not invalidate the item since the
evaluation was good overall. Furthermore, there is
a study which considers that the target is that each
item achieves a minimum score of “good”.®¥ Such
evaluations of interactive usability occur since they
were the first tests with the informational and edu-
cational technology.®”

Similar results for a quality evaluation were
found in a study which used the same items for val-
idating a mobile application which assesses the level
of consciousness of critically-ill patients, as well as
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another which used the items to validate a VLO to

3335 Tn view of the results ob-

measure acute pain.
tained from the women’s health judges, it can be
concluded that the content of the VLO has ade-
quate quality for the teaching-learning process of
pregnant adolescents.

In the ergonomic evaluation of the prenatal
VLO by the five informatics judges, the vari-
ables of functionality, usability and efficiency,
which also have sub-variables, were evaluated.
The five sub-variables that make up functional-
ity received a higher score than expected (70%)
since the positive responses achieved 100%
agreement among the judges. This finding indi-
cates that the VLO used the available resources
efficiently to meet the educational needs of the
pregnant adolescents.

The seven sub-variables which compose us-
ability were also evaluated by the judges. Only
the one related to the use of colors and the audio-
visual resources of the educational intervention
achieved a level of agreement of 80%. For the
other sub-variables, the level of agreement was
100%. The suggestion to create color contrasts
between the topics and subtopics was implement-
ed, but the use of light colors was maintained.
The use of light colors in the program’s layout
was important to avoid distracting users.®"*? The
evaluation of usability and the adjustment made
ensured that the informational and education-
al technology has the ability to be understood,
learned and operated by pregnant adolescents, as
well as be appealing.

Of the five sub-variables that compose efficiency,
four obtained a level of agreement of 100% among
the judges. Only the one that evaluated navigation
instructions had an 80% level of agreement, which
demonstrates the power of informational and edu-
cational technology to provide appropriate perfor-
mance in relation to the resources used.

In light of the content and technical eval-
uation of the VLO, it is believed that it can
contribute to the teaching-learning process of
pregnant adolescent and supply knowledge that
could have an impact on aspects related to their
quality of life.



Conclusion

The development of the prenatal VLO for preg-
nant adolescents, called GESTAQ, required a
systematized and flexible process, based on iden-
tification of the learning needs of the target au-
dience. GESTAQ received a good evaluation in
terms of quality and ergonomics. It is a digital
resource that could be used by nurses and other
health professionals to complement the educa-
tional process, especially in primary care, provid-
ing support to the guidelines imparted in prena-
tal consultations.
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