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Highlights: (1) The software presents satisfactory technical
quality and functional performance. (2) Technology is useful
in the students’ teaching-learning process. (3) The software
can be used to train child health professionals.

Objective: evaluate the functional performance and technical
quality of the Wise Infant Development® educational software
with experts. Method: methodological research that followed the
software evaluation process according to the ISO/IEC 25010 and NBR
ISO-IEC 14598-6 standards. The software’s functional performance
was assessed by a group of nurse experts and its technical quality
by information technology experts. The Content Validity Index and
the Binomial test were used for statistical analysis. Results: in both
expert groups, agreement was greater than 70%, indicating that
the software is suitable and pertinent to what was proposed in all its
evaluated characteristics: functional suitability, reliability, usability,
performance efficiency, compatibility, security, maintainability, and
portability. The technology received suggestions for improvement,
which were accepted. Conclusion: the Wise Infant Development®
software was well evaluated by the experts and could contribute to
teaching about infant development, both in undergraduate nursing
courses and in professional training.

Descriptors: Pediatric Nursing; Child development; Nursing
education; Software; Educational Technology; Validation Study.
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Introduction

Technologies are becoming more and more integrated
into our daily lives, which is why professionals have been
seeking to develop and use innovative strategies ever
since they were trained. In the midst of this, Digital
Information and Communication Technologies (DICT)
can be used as educational technologies, being useful as
cognitive tools that contribute to the implementation of
a hybrid or remote approach to teaching and learning®.

During the social isolation experienced in the
COVID-19 pandemic, the need to use technology has
intensified, especially in education. It has become an
essential tool to improve teaching and learning, as well
as to show that knowledge can be accessible anywhere,
at any time, adapting to the pace of each person@3,

In this sense, it can be seen that DICTs are
also occupying space in nursing education, both at
undergraduate and postgraduate level, as well as in
professional training. The use of DICTs has shown
numerous benefits in teaching and learning, such as the
possibility of personalizing teaching, optimized processes,
reduced drop-out rates, and technological innovations help
develop clinical skills and support the decision-making
process in health®>),

In the context of children’s health, nurses need
to rigorously assess children’s development, especially
at childcare appointments, both for proper monitoring
and for early interventions if any delays are identified.
With this in mind, Wise Infant Development (WID®),
an educational software program anchored to a web
server, was developed using the JavaScript programming
language and in the light of Piaget’s Genetic Epistemology
Theory from a Cognitive Constructivist perspective®.

This technology can help the teaching-learning
process of future nurses, as well as professional training
on infant development, with a view to improving child
health care. Nurses are responsible for caring and
supporting children and their families, identifying and
intervening in their needs and vulnerabilities®-?.

There are still professionals who do not adequately
assess neuropsychomotor development or who confuse
this assessment with the child’s general condition and
growth measurements, failing to take into account
actions that include assessing milestones and the risks
of developmental delays for the child age. In this way, a
proper understanding of child development assessment
is a decisive criterion for qualified care and timely,
targeted interventions9,

In this sense, training strategies should provide
students and professionals with experiences that
encourage them to reflect and act in the context of

health care. Computer-mediated learning can add more
interactivity to conventional educational approaches.
Thus, the inclusion of software in the teaching and
learning process can foster the acquisition of knowledge
and overcome the shortcomings present in traditional
approaches to assessing child development®,

However, any educational technology needs to go
through a rigorous evaluation process before being applied
to its intended audience. On this basis, the product’s
evaluation process must ensure its technical, pedagogical
and methodological support, in addition to guaranteeing
satisfactory resources and functions, as well as sufficient
and comprehensible content for the purpose for which it
was developed®V,

Therefore, evaluating WID®’s quality becomes an
important procedure to ensure that the software performs
its functions properly and is approved according to credible
technical standards.

Teaching using this technology can be a privileged
moment for building knowledge in order to encourage the
consolidation of a body of knowledge on the subject in
question. Therefore, the aim of this study was to evaluate
the functional performance and technical quality of Wise
Infant Development-WID®, an educational software to
support the teaching of infant development, with experts.

Method

Study design

Methodological, technological evaluation study.
The technology evaluated is the educational software
called Wise Infant Development-WID®, which has been
registered with the National Institute of Industrial Property
(Instituto Nacional de Propriedade Industrial, INPI) and
is therefore guaranteed to be valid in Brazil and in 176
other countries that are part of the Berne Convention
(1886). The study was guided by the SQUIRE guidelines.

Location and data collection period

The software was developed between January 2019
and February 2020, and the evaluation stage with the
experts took place between February and March 2020,
at a Higher Education Institution (HEI) located in the
Redencdo city, Ceara state, Brazil.

Participants and selection criteria

The selection of the expert panel followed the
guidelines of NBR ISO/IEC 14598-6, a specific standard
on the number of experts that recommends using at
least eight members in each group of evaluators, in
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order to be representative of the category of software
users*?, The study therefore involved two groups of
experts: 1. Nurses working in the areas of child health,
child development and technologies; and 2. Professionals
working in the field of information technology (IT) with an
emphasis on software development/validation.

To select the nurse experts, the following adapted
criteria were considered: having a thesis and/or
dissertation on the subject of Infant Child Development;
having at least one year’s teaching experience in subjects
in the area of Child Health; specializing in Pediatric Nursing
and having completed a course on child development;
having at least one year’s clinical practice in the area
of Child Health; and having published research/articles
on Child Health with content relevant to the area in
question®®, It is worth noting that the adaptation
mentioned refers to the targeting of the criteria to the
areas of interest in the study.

For the selection of the IT experts, the criteria
established were: to have a thesis or dissertation on
the subject of software engineering and/or systems
analysis; to be specialized in software engineering area
or a related area; to have scientific production on the
subject of software engineering and/or systems analysis;
to have developed software; to have professional
experience of at least one year in systems analysis
and/or software development(®3,

The experts were identified from their CVs on the
Lattes Platform by applying filters such as those relating
to academic background, professional activity, mentoring

activities, and presence in the directory of research
groups for both groups of experts. Priority was given to
professionals who demonstrated significant expertise in
the specific areas mentioned®,

In this process, the snowball technique was also
used to identify potential experts. As soon as the authors
contacted the professionals selected via the Lattes
Platform by e-mail, they were invited to take part in the
study and asked to recommend other experts who could
help with the evaluation.

All contact was made by e-mail. An invitation letter
was sent to the experts’ e-mail addresses. A total of 70
professionals were invited, 19 of whom agreed to take part
in the study. Once they had accepted, they were sent the
Informed Consent Form (ICF) with the digital signature of
the researcher responsible and asked to return it with the
participant’s digital or scanned signature. The evaluators
had 30 days to return their evaluations, during which
time the software was available to the experts. Three
participants were excluded due to loss of contact with
the researchers.

Instruments used to collect information

The evaluation process was operationalized according
to the international standard ISO/IEC 25010 (System
and Software engineering-System and software Quality
Requirements and Evaluation-SQuaRE-System and software
quality models), which considers the characteristics of
software product quality® shown in Figure 1.

System/Software product quality

Characteristics Sub-characteristic

Definition

Functional adequacy Functional integrity;
Functional correctness;

Functional fitness.

This relates to the need for the software’s functionalities to meet what was
requested in its requirements.

Apprehensibility;
Protection against error;

Reliability Maturity; This refers to the software’s ability to maintain its performance level under
Fault tolerance; established conditions over a period. This characteristic can be seen when
Recoverability; the software, under certain conditions (e.g. resource scarcity), is able to
Availability. perform its functions reliably.
Usability Adequacy recognition; It relates to the effort required to use the software, as well as the individual

judgment of its use by a group of users. It indicates that the software can
be used by specific users with certain levels of effectiveness, efficiency,

Operability; and satisfaction.
Aesthetics of the user interface;
Accessibility.
Performance efficiency Time; Characteristic related to the software’s performance level and the amount
Resources; of resources used, under established conditions.
Capacity

Compatibility Coexistence;

Interoperability.

This relates to the quality of the product, system, or component,
to exchange information with other products, systems, or components,
and/or perform their necessary functions, while sharing the same hardware
or software environment. The aim is for the software to be able to exchange
information with other systems in the same operating environment.

(continues on the next page...)
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(continuation...)

System/Software product quality

Characteristics Sub-characteristic

Definition

Security Confidentiality;
Integrity;
Non-repudiation;
Accountability;
Authentication.

It relates to the information and data protection and control of the access
level of people, products, or systems according to the authorization types
and levels. It is evident when the software protects its information and
data according to established authorization levels.

Maintainability Analyzability;
Modifiability;
Modularity;
Reusability;

Testability.

This refers to the effort required to make specified changes to the software.

Portability Adaptability;
Ability to navigate;

Ability to substitute.

This relates to the software’s ability to be transferred from one environment
to another. It checks that the software can be transferred to another
operating environment defined in its requirements efficiently and effectively.

Figure 1 - ISO/IEC 25010 characteristics of the software quality model

Data collection

The software is organized into the following
functions: basic functions, pre- and post-test functions,
main software screen, information about the technology,
teaching modules, tests, certificate, frequently asked
questions, edit profile and software administration panel.

As for the software’s basic functions, it offers
essential features such as: the home screen for accessing
the technology from the user’s ID and the options to:
“Reset password”; and “Register new user”. After logging
in, users are automatically directed to a welcome screen
followed by information on a pre-test, consisting of 16
multiple-choice questions, used to assess students’ prior
knowledge of child development. This strategy aims to
measure the software’s effectiveness as an educational
tool. After completing the pre-test, a screen informs
them of the end of this stage and the total number of
correct answers, without revealing which questions were
answered correctly to avoid memory bias in the post-test.

After completing the pre-test, students are
redirected to the main screen, which shows the students’
identification and offers the following navigation options:
information about the technology, teaching modules, tests,
certificate, frequently asked questions, edit profile and
log out. The item on information about the technology
provides a description of what the software is, its purpose
and contribution to nursing practice.

The teaching modules are structured as follows:
Module I - Introduction (4 lessons; 4 screens);
Module II - Physical development (15 lessons; 42 screens);
Module III - Cognitive development (6 lessons; 14 screens);
Module IV - Psychosocial development (5 lessons;
5 screens); Module V - Child development in Brazil
(6 lessons; 12 screens). The modules’ content is presented

through texts and flowcharts that can be enlarged to
optimize viewing and are complemented by photos and
videos taken from the Brazilian Ministry of Health’s website.
These can be accessed on the WID® platform to further
enhance the learning process.

All the content is organized into numbered “Lessons”,
providing a clear sense of where the content is and an
effective distribution of it. This approach facilitates
memorization and note-taking while using the software,
with the intention of making it didactic in its presentation
and format of use.

It should be noted that the software’s content was
created based on a literature review carried out by two
reviewers in the following databases: Latin American
and Caribbean Health Sciences Literature (LILACS),
Medical Literature Analysis and Retrieval System Online
(MEDLINE), Scientific Electronic Library Online (SciELO)
and the Portal of the Coordination for the Improvement
of Higher Education Personnel in Brazil (CAPES Portal -
a platform that brings together national and international
scientific productions). The controlled MeSH/DeCS terms
“infant” and “infant development” and the uncontrolled

”ow

terms “physical development”, “psychosocial development”
and “cognitive development” were used in combination
with the Boolean operator "AND"(™,

Titles and abstracts were read and selected for
full-text review. Scientific articles available electronically in
full text in the chosen databases, published in Portuguese
or English in the last 5 years, were included. Manuals,
books, and official Ministry of Health publications were also
considered. Duplicates and studies that did not address
child development were excluded.

The review included 22 articles, three manuals,
seven books and one official publication from the Brazilian
Ministry of Health®,
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After completing all the modules, students are
directed by the software to a post-test screen. It should
be noted that the questions in the post-test are identical
to those in the pre-test, to provide a comparative analysis
and help assess the knowledge acquired. The layout of
the questions in the post-test has been changed from the
pre-test in order to reduce memorization.

In the “Tests” section, users can see the number
of questions answered correctly in both the pre-test
and post-test, once all the teaching modules have been
completed. If this is not the case, the software notifies
users that they must complete all the modules before
they can start the post-test.

In relation to the certificate, the user has access
to a completion certificate for the software-mediated
course if they have completed all the modules and
the post-test. The certificate attests to participation
in the course and contains the student’s full name,
the completion date, workload, details of the teaching
modules, the software logo, and the educational
institution responsible for the course. In addition,
the Frequently Asked Questions section provides
answers and appropriate support to help users with
any questions they may have about the software.

The user profile contains the information provided
during registration, and it is possible to edit these details
at any time using the “Edit profile” function. There is
also an administration panel designed for monitoring
purposes. This allows the tutor or teacher to supervise
progress and manage students’ activities in the
software. The dashboard provides log data, including
test performance, progress in the teaching modules and
facilitates effective pedagogical mediation.

To collect data from the participants, we used
an instrument that includes all the ISO/IEC 25010
characteristics, which was translated and adapted for
evaluating software in research of this nature. The nurse
experts evaluated six characteristics: functional suitability,
reliability, usability, performance efficiency, compatibility,
and security. The information technology experts, on
the other hand, evaluated all eight of the characteristics
indicated, plus the characteristics of maintainability and
portability, as they have technical data specific to this
group of experts.

Each item evaluated was given a concept on a
five-point ordinal scale with the following classifications:
1 - Not at all appropriate; 2 - Somewhat appropriate;
3 - Moderately appropriate; 4 - Very appropriate;
5 - Completely appropriate*®. The researchers emailed
the experts the following PDF files: interaction and
navigation plans for the software with explanations of the
technology’s architecture and instructions for use, as well

as the evaluation instrument. Subsequently, the file was
received in the same form online.

The evaluation process of the features/sub-features
analyzed was based on the NBR ISO-IEC 14598-6
standard? adapted by Sperandio®®, in which the author
mentions the minimum value of 70% of indications as
appropriate (very appropriate or completely appropriate)
for the features/sub-features to be considered appropriate.

Data processing and analysis

The survey data was analyzed using the IBM
Statistical Package for the Social Sciences (SPSS), version
26.0. The content validity index (CVI) and the binomial
test were used with a proportion of 0.70, consisting of
an expected agreement value equal to or greater than
70% with a significance level of 5% (alpha = 0.05)(7,

Ethical aspects

The study was approved by the Research Ethics
Committee of the University of the International
Integration of Afro-Brazilian Lusophony (Universidade
da Integragdo Internacional da Lusofonia Afro-Brasileira,
UNILAB), under opinion no. 3.465.662 and certificate of
appreciation no. 08328319.5.0000.5576.

Results

The sample consisted of 16 evaluators, eight
in each group. In the nurses’ group, the majority of
participants were female (n=7), of whom four had a
doctorate, three a master’s degree and one a post-
doctorate. The mean age was 35.6 (£6.36) years and the
mean time working in the area was 13.1 (£6.79) years,
with the predominant area of activity being teaching
and research (n=6). This group was made up of experts
from Brazil’s Northeast, Midwest, and South regions,
working in different public and private HEIs. The group
of IT professionals was predominantly male, with a mean
age of 31.3 (% 4.20) years. Four had a master’s degree,
three a doctorate and one a specialization. The mean
time working in the area was 6.7 (£2.18) years, with
the predominant areas of activity being teaching and
teaching/research, with three experts in each one. All the
experts were from Brazil’s Northeast region and worked
in different public and private HEIs.

The results of both expert groups’ assessment of
the ISO/IEC 25010 characteristics/sub-characteristics of
the quality model indicate that the software is suitable
and pertinent to what was proposed, with most questions
showing 70% agreement. It can be seen that only the
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accessibility sub-characteristic did not reach adequate Only five characteristics received suggestions from
agreement (>70%) to be considered quality, requiring the experts about the functional performance and technical
corrections prior to its application with the target audience, quality of the WID®, which were accepted in the process of
as shown in Table 1. improving the technology evaluated, as shown in Figure 2.

Table 1 - Experts’ assessment based on ISO/IEC 25010 (n = 16). Redengao, CE, Brazil, 2020

Characteristics Expert nurses IT experts*

CVIt Binomial p-value cvit Binomial p-value

Functional adequacy

Functional integrity 0.87 0.90 0.001 0.87 0.90 0.001
Functional correctness 0.87 0.90 0.001 0.87 0.90 0.001
Functional fitness 1.00 1.00 0.058 1.00 1.00 0.058
Reliability

Maturity 0.75 0.80 0.011 0.75 0.80 0.011
Fault tolerance 1.00 1.00 0.058 0.75 0.80 0.011
Recoverability 1.00 1.00 0.058 0.87 0.90 0.011
Availability 1.00 1.00 0.058 0.87 0.90 0.011
Usability

Adequacy recognition 1.00 1.00 0.058 0.87 0.90 0.001
Apprehensibility 1.00 1.00 0.058 1.00 1.00 0.058
Operability 0.87 0.90 0.001 0.87 0.90 0.001
Accessibility 0.00 0.00 0.058 0.12 0.10 0.255
Protection against error 1.00 1.00 0.058 0.87 0.90 0.001
Aesthetics of the user interface 1.00 1.00 0.058 1.00 1.00 0.058

Performance efficiency

Time 1.00 1.00 0.058 0.87 0.90 0.001
Resources 1.00 1.00 0.058 0.87 0.90 0.001
Capacity 1.00 1.00 0.058 1.00 1.00 0.058
Compatibility

Interoperability 0.87 0.90 0.001 1.00 1.00 0.058
Coexistence 1.00 1.00 0.058 0.87 0.90 0.001
Security

Confidentiality 1.00 1.00 0.058 0.75 0.80 0.011
Integrity 1.00 1.00 0.058 0.87 0.90 0.011
Non-repudiation 0.87 0.90 0.001 0.87 0.90 0.011
Accountability 1.00 1.00 0.058 1.00 1.00 0.058
Authentication 0.87 0.90 0.001 0.87 0.90 0.001

Maintainability

Analyzability - - - 0.75 0.80 0.011
Modifiability - - - 1.00 1.00 0.058
Modularity - - - 0.87 0.90 0.001
Testability - - - 0.75 0.80 0.011
Reusability - - - 1.00 1.00 0.058
Portability

Adaptability - - - 1.00 1.00 0.058
Ability to navigate - - - 1.00 1.00 0.058
Ability to substitute - - - 1.00 1.00 0.058

*IT = Information technology; 'CVI = Content validity index
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Nurse experts

IT* experts

Functional adequacy

The physical development content covers skin folds in infants. Some
renowned authors consider it important to take this measurement. In
cognitive development, specify the types of language the infant has
(receptive and non-receptive) and what is expected at each stage.

Perhaps it would be interesting to include videos and activities to show
the student’s progress. Because, as it is only content, the student can go
through all the pages without reading what is in the content.

Make the text more interactive for the reader. Ask questions and stimulate
reflection, not just in the exercises, but throughout the text.

The administrative panel could have a search for users and pagination.
As the number of users grows, the dashboard table can become difficult
to maintain.

Present drawings to emphasize how the assessments should be carried
out, in addition to the videos. Show in the drawings the important repair
points that the picture doesn’t cover, for example, how to measure the
head circumference.

There should be more mechanisms for assessing whether students have
actually read the content and whether they have managed to assimilate
what they have been taught.

Make available which questions in the post-test had the wrong answer, as
well as the correct answer sheet, in order to encourage learning.

To repair the progress of the modules on the start screen, which was
sometimes not displayed and prevented the post-test from being carried out.

To repair navigation problems between modules. When the software
stopped, it was necessary to refresh the page and then connect again.

Reliability

Notice that every time you complete a module, the software takes you
to the post-test.

To repair glitches in the “next lesson” button between teaching modules
Il'and Il

Improve speed, it is slow to load the next lessons. After connecting again,
it worked better.

Correct errors when taking the post-test. The message “student not found”
appeared.

Repair minor glitches: the software crashed and when | refreshed the
page, | had to log in again. But when | logged in again, | didn’t have to
redo the pre-test.

Repair failures during the modules’ execution so that you don’t have to go
back to the initial screen to continue the learning process.

The software sometimes fails to save the activities’ progress. Make a
technical correction.

Repair errors in the execution of the post-test.

When you lose connection during a lesson and click on next lesson, the
button disappears and keeps loading endlessly. Ideally, the next lesson
button should return and show the user a message.

Usability

Greater interaction in each module, with clinical cases, photos, videos,
and reflection exercises.

At the end of each module, set activities to assess the content learned.

Reduce writing and make more playful schemes.

Have resources such as Anno, aSimpleTour, Bootstrap.js, among others,
that explain the main sections of the system.

The administrative panel could have greater control over users (delete
user, change password, update data, block user, etc.).

Provide features such as increasing/decreasing the font, changing the
contrast, access keys, etc.

Increase font and spacing. Put more pictures as examples.

Provide “magnifiers” that operate only in the software and a “speaker” so
that the text can be read.

Improve the layout’s responsiveness.

Report the error that filling in the field is mandatory.

Performance efficiency

Enlarge video. It's too small in the top right corner of the screen.

To increase the use of video and audio resources, essential elements in
a teaching platform.

Security

Identify the access date, as well as the author, in the admin panel.

The HTTPST protocol is not used. An essential protocol for using logins
and passwords. | suggest changing it.

To suggest that the user enters a secure password, stating the minimum
number of characters, letters, at least one capital letter, numbers, and
special characters.

Improve the login request. It is sent in the body of the request and is
accessible by any malicious software.

Identify records with date and time of access.

*IT = Information technology; "HTTPS = Hyper Text Transfer Protocol Secure

Figure 2 - Experts’ suggestions on evaluating the functional performance and technical quality of the WID®
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Discussion

All educational software needs to undergo an
evaluation prior to its implementation in the educational
context. This evaluation aims to identify whether the
technology in question has satisfactory characteristics in
terms of pedagogical aspects, involving the quality of the
proposed content, the interface in terms of usability, and
elements related to technical and functional quality®®.
In this context, it was observed that WID® achieved
satisfactory results in its functional performance and
technical quality in the experts’ evaluation.

A study on the analysis of quality requirements for
hard technologies in the field of health education identified
functional adequacy as one of the main points affecting
software quality®®, In relation to this characteristic,
the experts asked for greater content implementation
and for it to be approached with a more attractive and
dynamic content, using drawings, images, including more
activities throughout the teaching modules, as well as
general repairs to the technology.

Considering that infant development involves a
series of progressive and complex transformations,
influenced by internal and external factors and the care
environment, it is crucial to understand and highlight
in teaching technologies the unique characteristics of
infant development in order to promote their health in
achieving their global abilities. As a result, it is essential
to employ technologies that can help health professionals
and students to monitor children’s development(°-20),
In addition, educational resources that incorporate
audiovisual elements are able to captivate the viewer in
a multisensory way, offering interactivity and promoting
a more effective understanding of the content, enriching
the learning experience®b,

Reliability analysis is essential in order to act
preventively in the event of possible failures and guarantee
greater availability of the technology for use®?-23), In this
respect, the experts, especially those in the information
technology’s area, contributed important suggestions
for repairs to be made to the WID® in order to improve
it. This implies that reliability analysis is a fundamental
practice to ensure that systems and equipment remain
operational and reliable, minimizing interruptions and
impacts on the market.

In this technology, technical repairs will be needed
to run the lessons in the teaching modules, improve the
navigation speed and content loading, possible errors
related to user registration and improve the storage and
progress of activities already carried out by students.

The WID® usability proved to be acceptable
based on the experts’ evaluation. This means that the

software is pleasant and meets the needs for which it
is intended. Usability tests are becoming increasingly
fundamental in the evaluation process, as they seek
to improve the user experience®?42%, This is why the
expert participation is so important, especially those in
the information technology area, as they have mastered
this characteristic and have therefore carried out a
thorough inspection and testing in order to guarantee
a good product, with the aim of ensuring the quality
and acceptance of WID®.

The other considerations given to usability in general,
such as: the need for greater interaction in each module
with clinical cases, photos, videos, playful schemes and
reflection exercises; at the end of each module, activities
to evaluate the content learned, as well as the technical
repairs mentioned, go hand in hand with the suggestions
given to functional suitability, as both are related to the
extent to which the software fulfills what is proposed,
also guaranteeing a good user experience.

The resources mentioned, such as Anno, aSimpleTour,
Bootstrap.js, were suggested with the intention of
providing functions to explain the main sections of the
system and how to navigate the software. Another point
that needs attention is the responsiveness of the WID®
layout, which is related to the technology’s ability to adapt
to different types of environments and screens, such as
smartphones and tablets.

Although the WID® was well evaluated in terms
of usability, the accessibility sub-characteristic of the
WID® for people with visual impairments was considered
inappropriate and received important suggestions from
both expert groups, including: providing resources
such as increasing/decreasing the font, changing the
contrast, access keys, increasing the font and spacing,
providing “magnifying glasses” that operate only in the
software and a “sound box” so that the content can
be audio-described. However, it should be noted that
this technology was designed to be used by people
with low visual acuity (partial visual impairment).
It is possible to use the browser’s own zoom feature,
which will automatically increase the font size of the
letters and images in the software, making it easier to
read and navigate.

The performance efficiency characteristic was
rated satisfactorily by the experts. The agility criterion
is recognized as highly important and unique when
evaluating software performance based on the efficiency
and/or effectiveness of the actions proposed in the
technology®?%-27), A study carried out on evaluating and
comparing software highlights that performance efficiency
is a crucial point when choosing software and implementing
it in the environment for which it was proposed®@®.
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The evaluation by the experts was fundamental,
as in addition to quantifying agreement, difficulties
in the technology’s performance were identified and
improvement actions were suggested to improve
WID®, all of which were accepted and resolved in
the software’s final version, such as: the ability to
enlarge videos and implement media resources, as
these are essential elements in a teaching platform.
This improvement is necessary because the learning
process has become more dynamic and flexible with
the advent of technologies that provide students with
different methodologies, resources and methods®®.

Depending on the complexity of the technology
developed, there are several challenges to be overcome
if compatibility is to be fully achieved in healthcare
systems, and it is essential that professionals in
the areas of technology/software development and
healthcare work together to advance this feature©®,
On this matter, the suggestions made by the experts
contribute to improving minor flaws between the WID®
modules and the networked system, which, although
they have not had a major impact on technology, also
have repercussions on compatibility.

WID® received important suggestions from experts
to improve the software’s security, which were duly
accepted. The quality of the security feature acts on the
integrity of the information, in other words, on preventing
attacks on the data to ensure that the systems are
re-established and that secure access to the information
is guaranteed even when attacks on the computer system
are successful®?, WID® received important suggestions
from experts to improve the software’s security, which
were duly accepted. The quality of the security feature
acts on the integrity of the information, in other words,
on preventing attacks on the data to ensure that the
systems are re-established and that secure access to
the information is guaranteed even when attacks on
the computer system are successful. In this sense, it is
important to adopt measures to minimize malicious
intrusions when adopting the HTTPS (Hypertext Transfer
Protocol Secure) access protocol, such as: identifying the
date users access the administrative panel; reinforcing
security for the use of logins and passwords and ensuring
that the password contains upper- and lower-case letters,
numbers, and special characters.

In view of this, the software development based
on security standards is essential to reduce information
loss and save effort and operating costs*?. Therefore,
WID® was concerned with security from the initial software
lifecycle stages so that this requirement was well thought
out, taking into account data authentication, the database
and the backup system.

Maintainability is related to the ease with which
software can be modified throughout its development,
from product corrections to requirements adaptations.
For this reason, it is desirable to adopt good practices
throughout software development that benefit its
maintainability®®. Good coding practices were therefore
used to develop WID®, with a view to its adherence,
use and ease of maintenance in educational institutions.
As a result, the software’s maintainability was rated highly
by the technical experts.

A relevant factor in the success of a software
development is the technology’s ability to adapt to the
changes that occur with a certain frequency in the health
field as a result of advances in knowledge, which has a
positive impact on the maintainability and suitability of
the technology®4. In this way, the lower the effort/cost
in the software maintenance cycle, the higher its quality
tends to be®%).,

As for portability, WID® was developed with a system
architecture with applications in JavaScript (a high-level
programming language interpreter of what you want
to put in the software and the potential for migration),
which establishes a programming link with the server
and database. In addition, the software is hosted on an
Amazon Web Services (AWS) cloud server.

These characteristics are relevant since a technology
is only considered portable if it can be run on different
platforms, involving modifying or maintaining the software
so that it adapts and runs in a new environment. This is
the process of moving software from one platform to
another. When the application is developed using the Java
programming language, there are better quality indicators
due to its portability and dynamism®>,

The WID® software’s contributions to the
advancement of scientific knowledge in nursing are
related to the provision of a reliable and valid extension
and support tool to favor the teaching-learning process of
students and health professionals on infant development.

A limitation is that the technology was not developed
specifically for people with disabilities, and this feature
could be included in future software updates. In addition,
in relation to the methodological aspect, data was only
collected online; however, it is believed that the option of
face-to-face collection could have been given to experts
who live in the same region as the researchers.

Conclusion

WID® was validated using the software quality
metrics indicated by ISO/IEC 25010 and NBR ISO-IEC
14598-6 and was considered adequate in terms of
functional performance and technical quality. It should
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be noted that the improvement of this technology does not
end with the suggestions and evaluation of the experts.
This is an ongoing process that is part of a software’s life
cycle. Therefore, new ideas and updates may emerge
with the implementation and daily use of this tool in
nursing education.

It is suggested that further studies be carried out
on the WID® based on the technology’s intervention
effects in order to validate it with the target audience
of undergraduate nursing students. In addition, studies
could be carried out to apply this software in training and
development programs for professionals, especially those
who work in primary health care.

References

1. Yang TY, Huang CH, An C, Weng LC. Construction
and evaluation of a 360 degrees panoramic video on the
physical examination of nursing students. Nurse Educ
Pract. 2022;63:103372. https://doi.org/10.1016/j.
nepr.2022.103372

2. Aristovnik A, Karampelas K, Umek L, Ravselj D.
Impact of the COVID-19 pandemic on online learning
in higher education: a bibliometric analysis. Front
Educ. 2023;8:1225834. https://doi.org/10.3389/
feduc.2023.1225834

3. Lai JWM, De Nobile ], Bower M, Breyer Y. Comprehensive
evaluation of the use of technology in education -
validation with a cohort of global open online learners.
Educ Info Technol. 2022;27(7):9877-911. https://doi.
org/10.1007/s10639-022-10986-w

4. DiMattio MJK, Hudacek SS. Educating generation Z:
Psychosocial dimensions of the clinical learning environment
that predict student satisfaction. Nurse Educ Pract.
2020;49:102901. https://doi.org/10.1016/j.
nepr.2020.102901

5. Hailegebreal S, Sedi TT, Belete S, Mengistu K,
Getachew A, Bedada D, et al. Utilization of information and
communication technology (ICT) among undergraduate
health science students: a cross-sectional study. BMC Med
Educ. 2022;22:215. https://doi.org/10.1186/s12909-
022-03296-9

6. Piaget J. A Epistemologia Genética. 2. ed. Sdo Paulo:
Abril Cultural; 1983.

7. Melo WS, Sousa IES, Mariano SPS, Barbosa AS,
Feitosa DSLL, Freire VECS, et al. Wise Infant Development®:
creation of a software for teaching in pediatric nursing
education. Rev Bras Enferm. 2022;75(5):e20210466.
https://doi.org/10.1590/0034-7167-2021-0466

8. Wightman L, Hutton A, Grant J. Child and family health
nurses’ roles in the care of infants and children: A scoping

review. J Child Health Care. 2022;26(3):448-60. https://
doi.org/10.1177/13674935211026123

9. Cranley LA, Lam SC, Brennenstuhl S, Kabir ZN,
Bostrédm AM, Leung AYM, et al. Nurses’ Attitudes Toward
the Importance of Families in Nursing Care: A Multinational
Comparative Study. J Fam Nurs. 2022;28(1):69-82.
https://doi.org/10.1177/10748407211042338

10. de Voss S, Wilson P, Saxild S, Overbeck G. Increasing
the psychosocial focus in child developmental assessments:
a qualitative study. BMC Pediatr. 2023;23:44. https://doi.
org/10.1186/s12887-023-03849-x

11. Santos SV, Ramos FRS, Costa R, Batalha LMC.
Assessment of the quality of a software application
for the prevention of skin lesions in newborns. Rev.
Latino-Am. Enfermagem. 2020;28:e3352. https://doi.
org/10.1590/1518-8345.3711.3352

12. Associagdo Brasileira de Normas Técnicas. NBR
ISO/IEC 14598-6:2004: Software engineering: product
evaluation: Part 6: documentation of evaluation modules
[Internet]. Rio de Janeiro: ABNT; 2004 [cited 2023
Oct 23]. Available from: https://www.abntcatalogo.com.
br/norma.aspx?ID=1483

13. Fehring R]. The Fehring Model. In: Carroll-Johnson
RM, Paquette M, editors. Classification of Nursing
Diagnoses - Proceedings of the Tenth Conference. 15t ed.
Philadelphia, PA: Lippincott; 1994.

14. International Organization for Standardization.
ISO/ IEC 25010 - System and Software engineering -
System and software Quality Requirements and Evaluation
(SQuaRE) - System and software quality models
[Internet]. Geneva: ISO; 2011 [cited 2023 Oct 04].
Available from: https://www.iso.org/standard/35733.html
15. Felipe GF, Lima FET, Barbosa LP, Moreira TMM,
Joventino ES, Freire VS, et al. Evaluation of user
embracement software with pediatric risk classification.
Rev Bras Enferm. 2020;73(3):e20180677. https://doi.
org/10.1590/0034-7167-2018-0677

16. Sperandio DJ. A tecnologia computacional mével
na sistematizagdo da assisténcia de enfermagem:
avaliagdo de um software-prototipo [Dissertation].
Ribeirdo Preto: Escola de Enfermagem de Ribeirdo Preto,
Universidade de Sao Paulo; 2008 [cited 2023 Oct 20].
141 p. Available from: https://www.teses.usp.br/teses/
disponiveis/22/22132/tde-11092008-165036/pt-br.php
doi: 10.11606/T.22.2008.tde-11092008-165036

17. Polit DF, Beck CT. Fundamentos de pesquisa em
enfermagem: avaliagdo de evidéncias para a pratica da
enfermagem. 9t ed. Porto Alegre: Artmed; 2019

18. Idri A, Bachiri M,
A Framework for Evaluating the Software Product Quality

Fernandez-Aleman JL.

of Pregnancy Monitoring Mobile Personal Health Records.


https://doi.org/10.1016/j.nepr.2022.103372
https://doi.org/10.1016/j.nepr.2022.103372
https://doi.org/10.3389/feduc.2023.1225834
https://doi.org/10.3389/feduc.2023.1225834
https://doi.org/10.1007/s10639-022-10986-w
https://doi.org/10.1007/s10639-022-10986-w
https://doi.org/10.1016/j.nepr.2020.102901
https://doi.org/10.1016/j.nepr.2020.102901
https://doi.org/10.1186/s12909-022-03296-9
https://doi.org/10.1186/s12909-022-03296-9
https://doi.org/10.1590/0034-7167-2021-0466
https://doi.org/10.1177/13674935211026123
https://doi.org/10.1177/13674935211026123
https://doi.org/10.1177/10748407211042338
https://doi.org/10.1186/s12887-023-03849-x
https://doi.org/10.1186/s12887-023-03849-x
https://doi.org/10.1590/1518-8345.3711.3352
https://doi.org/10.1590/1518-8345.3711.3352
https://www.abntcatalogo.com.br/norma.aspx?ID=1483
https://www.abntcatalogo.com.br/norma.aspx?ID=1483
https://www.iso.org/standard/35733.html
https://doi.org/10.1590/0034-7167-2018-0677
https://doi.org/10.1590/0034-7167-2018-0677
https://www.teses.usp.br/teses/disponiveis/22/22132/tde-11092008-165036/pt-br.php
https://www.teses.usp.br/teses/disponiveis/22/22132/tde-11092008-165036/pt-br.php

Melo WS, Braga HFGM, Cardoso MVLML, Melo ESJ, Monteiro FPM.

J Med Syst. 2016;40(3):50. https://doi.org/10.1007/
$10916-015-0415-z

19. Souza MAF, Damasceno SS, Cruz RSBLC, Viana CA,
Silva AVS, Oliveira DR. Construction and validation of
behavioral technology to monitor child development
milestones. Rev Rene. 2018;26(19):e33808. https://
doi.org/10.15253/2175-6783.20181933808

20. Luz RMD, Marinho DCB, Lima APE, Coriolano-Marinus
MWL. Educational interventions in child development
and health literacy assumptions: an integrative review.
Rev Bras Enferm. 2022;76(1):€20220116. https://doi.
org/10.1590/0034-7167-2022-0116

21. Delungahawatta T, Dunne SS, Hyde S, Halpenny L,
McGrath D, O'Regan A, et al. Advances in e-learning in
undergraduate clinical medicine: a systematic review.
BMC Med Educ. 2022;22:711. https://doi.org/10.1186/
$12909-022-03773-1

22. Silva AG, Simdes P, Santos R, Queirds A, Rocha NP,
Rodrigues M. A Scale to Assess the Methodological
Quality of Studies Assessing Usability of Electronic
Health Products and Services: Delphi Study Followed
by Validity and Reliability Testing. J Med Internet Res.
2019;21(11):e14829. https://doi.org/10.2196/14829
23. Barack O, Huang L. Assessment and Prediction of
Software Reliability in Mobile Applications. J Softw Eng
Appl. 2020;13(9):179-90. https://doi.org/10.4236/
jsea.2020.139012

24. Marques ADB, Moreira TMM, Jorge TV, Rabelo SMS,
Carvalho REFL, Felipe GF. Usability of a mobile application
on diabetic foot self-care. Rev Bras Enferm.
2020;73(4):e20180862. https://doi.org/10.1590/0034-
7167-2018-0862

25. Negreiros FDDS, Flor AC, Araujo AL, Cestari VRF,
Floréncio RS, Moreira TR, et al. E-MunDiabetes: A Mobile
Application for Nursing Students on Diabetes Education
During the COVID-19 Pandemic. Comput Inform
Nurs. 2022;40(5):325-34. https://doi.org/10.1097/
CIN.0000000000000881

26. Gill AQ, Henderson-Sellers B, Niazi M. Scaling for
agility: A reference model for hybrid traditional-agile
software development methodologies. Inf Syst Front.
2018;20(1):315-41. https://doi.org/10.1007/s10796-
016-9672-8

27. Mbau R, Musiega A, Nyawira L, Tsofa B, Mulwa A,
Molyneux S, et al. Analysing the Efficiency of Health
Systems: A Systematic Review of the Literature. Appl
Health Econ Health Policy. 2023;21(2):205-24. https://
doi.org/10.1007/s40258-022-00785-2

28. Moraes MHBM, Lima FR Junior. Proposicao e aplicagao
de uma metodologia baseada no AHP e na ISO/IEC 25000
para apoiar a avaliagdo da qualidade de softwares de

gestdo de projetos. GEPROS Gest Prod Oper Sist.
2017;12(2):239. https://doi.org/10.15675/gepros.
v12i2.1653

29. Araujo HPA, Santos LC, Alencar RA. Telemedicine: the
experience of health professionals in the supplementary
sector. Rev Esc Enferm USP. 2023;57:€20220374. https://
doi.org/10.1590/1980-220X-REEUSP-2022-0374en

30. Moreno RA. Interoperabilidade de Sistemas de
Informacdo em Saude. ] Health Infor [Internet]. 2016
[cited 2023 Oct 25];8(3). Available from: https://jhi.sbis.
org.br/index.php/jhi-sbis/article/view/502

31. Granda CMM, Aleman JLF, Gea JMC, Berna JAG.
Security vulnerabilities in healthcare: an analysis of
medical devices and software. Med Biol Eng Comput.
2024;62:257-73. https://doi.org/10.1007/s11517-023-
02912-0

32. Venson E, Clark B, Boehm B. The effects of
required security on software development effort. J Syst
Softw. 2024;207:111874. https://doi.org/10.1016/j.
jss.2023.111874

33. Ronchieri E, Canaparo M. Assessing the impact of
software quality models in healthcare software systems.
Health Syst (Basingstoke). 2023;12(1):85-97. https://
doi.org/10.1080/20476965.2022.2162445

34. Matsuda LM, Evora YDM, Higarashi IH, Gabriel CS,
Inoue KC. Nursing informatics: unveiling the computer
use by nurses. Texto Contexto Enferm. 2015;24(1):178-
86. https://doi.org/10.1590/0104-07072015002760013
35. Pressman RS, Maxim BR. Engenharia de Software:
uma abordagem profissional. 8" ed. Sdao Paulo: McGraw
Hill Education; 2019

Authors’ contribution

Study concept and design: Wesley Soares de Melo,
Flavia Paula Magalhdes Monteiro. Obtaining data: Wesley
Soares de Melo, Hévila Ferreira Gomes Medeiros Braga,
Maria Vera Lucia Moreira Leitdo Cardoso, Emanuella Silva
Joventino Melo, Flavia Paula Magalhdes Monteiro. Data
analysis and interpretation: Wesley Soares de Melo,
Hévila Ferreira Gomes Medeiros Braga, Maria Vera Lucia
Moreira Leitdo Cardoso, Emanuella Silva Joventino Melo,
Fldvia Paula Magalhdes Monteiro. Statistical analysis:
Wesley Soares de Melo, Hévila Ferreira Gomes Medeiros
Braga, Maria Vera Lucia Moreira Leitdo Cardoso, Emanuella
Silva Joventino Melo, Flavia Paula Magalhdes Monteiro.
Drafting the manuscript: Wesley Soares de Melo,
Hévila Ferreira Gomes Medeiros Braga, Maria Vera LUlcia
Moreira Leitao Cardoso, Emanuella Silva Joventino Melo,
Flavia Paula Magalhdes Monteiro. Critical review of the
manuscript as to its relevant intellectual content:


https://doi.org/10.1007/s10916-015-0415-z
https://doi.org/10.1007/s10916-015-0415-z
https://doi.org/10.15253/2175-6783.20181933808
https://doi.org/10.15253/2175-6783.20181933808
https://doi.org/10.1590/0034-7167-2022-0116
https://doi.org/10.1590/0034-7167-2022-0116
https://doi.org/10.1186/s12909-022-03773-1
https://doi.org/10.1186/s12909-022-03773-1
https://doi.org/10.2196/14829
https://doi.org/10.4236/jsea.2020.139012
https://doi.org/10.4236/jsea.2020.139012
https://doi.org/10.1590/0034-7167-2018-0862
https://doi.org/10.1590/0034-7167-2018-0862
https://doi.org/10.1097/CIN.0000000000000881
https://doi.org/10.1097/CIN.0000000000000881
https://doi.org/10.1007/s10796-016-9672-8
https://doi.org/10.1007/s10796-016-9672-8
https://doi.org/10.1007/s40258-022-00785-2
https://doi.org/10.1007/s40258-022-00785-2
https://doi.org/10.15675/gepros.v12i2.1653
https://doi.org/10.15675/gepros.v12i2.1653
https://doi.org/10.1590/1980-220X-REEUSP-2022-0374en
https://doi.org/10.1590/1980-220X-REEUSP-2022-0374en
https://jhi.sbis.org.br/index.php/jhi-sbis/article/view/502
https://jhi.sbis.org.br/index.php/jhi-sbis/article/view/502
https://doi.org/10.1007/s11517-023-02912-0
https://doi.org/10.1007/s11517-023-02912-0
https://doi.org/10.1016/j.jss.2023.111874
https://doi.org/10.1016/j.jss.2023.111874
https://doi.org/10.1080/20476965.2022.2162445
https://doi.org/10.1080/20476965.2022.2162445
https://doi.org/10.1590/0104-07072015002760013

Rev. Latino-Am. Enfermagem 2024;32:e4284.

Wesley Soares de Melo, Hévila Ferreira Gomes Medeiros
Braga, Maria Vera LUcia Moreira Leitdo Cardoso, Emanuella
Silva Joventino Melo, Flavia Paula Magalhdes Monteiro.

All authors approved the final version of the text.

Conflict of interest: the authors have declared that
there is no conflict of interest.

Corresponding author:

Hévila Ferreira Gomes Medeiros Braga

E-mail: hevilamedeirosbraga@gmail.com
https://orcid.org/0000-0003-4188-2882

Received: Jan 4th 2024
Accepted: Apr 19th 2024

Associate Editor:
Rosana Aparecida Spadoti Dantas

Copyright © 2024 Revista Latino-Americana de Enfermagem
This is an Open Access article distributed under the terms of the
Creative Commons (CC BY).

This license lets others distribute, remix, tweak, and build upon
your work, even commercially, as long as they credit you for the
original creation. This is the most accommodating of licenses
offered. Recommended for maximum dissemination and use of
licensed materials.


https://orcid.org/0000-0003-4188-2882

