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Abstract
Objective: To describe the stages of construction and validation of
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a digital application for teaching vital signs for nursing.

Methods: It is a methodological development study, conducted bet-
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ween 2014 and 2015, following the standard steps of Galvis-Panqueva: construction [analysis, design and development); and validation
(evaluation), which occurred through the measurement of the Content
Validity Index (CVI), according to opinion of experts nurses and computer analysts.
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Results: The Vitaleasy entitled application was developed with intuitive interface, available for download on Android systems, contemplating the vital signs: pain, temperature, respiratory rate, heart rate and
blood pressure, as well as one quiz tab test. As for the validation of
appearance and content, the application had global CVI 0.8.
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Conclusions: It is concluded that the application is a feature that
presents viable characteristics for use in teaching vital signs for nursing
students.
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Post-secondary education in Brazil has been through restructures ranging from the admission form of student in university courses, the
pedagogical strategies of construction of knowledge and teachinglearning process [1].
In the latter case, the most recent challenges require professors to
have a posture that maximizes the critical and reflective capacity of
© Under License of Creative Commons Attribution 3.0 License
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the student, and through the internalization of technology in teaching spaces, to transform the practice
of teaching and learning in a more collaborative,
playful, dynamic and contemporary activity.
In undergraduate courses of health area, progress
has been significant in this regard, such as: the creation of the Virtual Man that provides learning of
forms and functions of the human body in a three
dimension language; the strengthening of Telemedicine and telehealth; and the multimedia platforms
of distance learning [2].
Specifically in nursing, it has been increasing the
development and use of Information and Communication Technologies (ICTS), setting in a contemporary teaching mechanism, which privileges
the process of automation, also being useful to
enhance security in the process of making a care
decision [3].
The most recurrent themes have been those dealing with sexual and reproductive health [4], evaluation and treatment of wounds [5], nursing management [6] and basic procedures of the profession
[7], which were developed in an Virtual Learning
Environment (VLE) of hypermedia type, in order to
provide through virtual interaction means to facilitate the implementation of tasks in nursing.
The idealization of this study originated from the
perception that during the first contact of the undergraduate student with the specific universe of
nursing, there is a difficulty in learning the new
typical coding of health, especially regarding semiotics, highlighting the most basic and fundamental
actions that is checking vital signs.
Studies confirm that the moment of learning the
action of checking the vital signs is permeated with
joy for the new discovery and because the students
feel more identified with the profession, but also by
fear and insecurity about the correct way to check,
interpret the findings and give them specific nomenclature [8, 9].
Thus, it is highlighted the importance of developing a multimedia resource, the application type
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for mobile devices that offers the undergraduate
student a way of a quick consult, easily transported
to various practices scenarios in health facilities.
Therefore, it is understood that by accessing this
type of platform, the student will be able to address some questions with more autonomy, will
feel safer to perform the semiotics of checking
vital signs and also could understand better what
this result means in terms of clinical outcome for
the patient.
The realization of this research is by the need
of rehabilitation of the forms of education in the
health area, allowing the academic a more interactive form of study, in addition to being a prerogative
currently adopted by universities in order to support
the classroom teaching.
The objective of the study was to describe the
stages of construction and validation of a digital
application for teaching vital signs for nursing.

Methods
It is a methodological research which purpose includes the stages of development, evaluation and improvement of technological products and processes
[10], that in the case of this study has the creation of
the application as a teaching strategy of vital signs
for nursing students.
The period of the study was from March 2014 to
May 2015, and all the steps for the operationalization of the research occurred according the theoretical framework of Galvis-Panqueva due to its cohesion with the aims and objectives of the research.
Thus, the phases of this research are: construction
[analysis, design and development); and validation
(evaluation) [11].
For the analysis stage survey was conducted,
along with students and nursing professors of the
locus institution of research, about topics that needed more profitable approach and that could be
worked in this technological aspect. Its was opted
for the theme of vital signs due to the demand
This article is available at: www.intarchmed.com and www.medbrary.com
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presented as for the difficulties that students reported in memorizing reference values and

their
clinical implications. At this stage, they defined the
objectives, target audience, content and technology
infrastructure.
In relation to the drawing was established the
instructional design, navigation structure, in this
case in the form of application with free download
for Android platform and the interface, to ensure
interaction, autonomy and facility in all commands.
The development, which is the effective step of execution, was carried out by a software engineer with
the supervision of researchers.
The next phase was the validation of the appearance and content. For this step were contacted
expertise in nursing education and in educational
technologies to validate the content, and experts
in the software development area for validation of
appearance. The sample was composed by 22 evaluators, 11 nurses and 11 computer analysts, whom
were identified from searching at the Lattes Platform, and contacted via email. It was opted for a
unpaired number formation of specialists in each
area following the recommendation of other studies
that used this method [12, 13].
The inclusion criterion was to achieve three
points according to the following items: for nurses – doctorate degree in nursing (4 points), professors with master’s degree in nursing education
(3 points), development of technologies in nursing
education (2 points), nursing professor (1 point);
and for computer analysts – doctorate degree in
computer science and having developed software
(4 points), master’s degree in computer science and
having developed software (3 points), graduated in
computer science and having developed software
(2 points), graduated in computer technology area
(1 point).
At the time, were sent the link to experts to
download the application and an evaluation form
with questions concerning the adequacy of the proposal, objectives, organization, layout, writing, ap© Under License of Creative Commons Attribution 3.0 License
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pearance, and motivation for educational material.
The answers were presented in Likert scale ranging
from 1 (not adequate) to 5 (adequate for excellence).
After receiving of all the forms, responses
were transferred to a database in SPSS and organized in tables with demonstration of absolute
frequency and measurement of CVI (Content Validity Index), considering as approved item when
it is greater than 0.78, according to the medical
literature for validation studies with more than
six experts [14].
The study was submitted to the Ethics Committee
of the Federal University of Ceará, which approved
its fulfillment through document No. 983,129. All
participants signed up the consent form, and they
were guarded by the bioethical principles contained
in the National Health Council Resolution 466/12
[15].

Results
Construction of the application VitalEasy
It was developed six topics that enables the student intuitive interaction with the application: temperature, respiratory rate (breathing), blood pressure, heart rate (pulse), and pain. In addition, a tab
titled Test was also created, using the quiz kind
of strategy that will serve as a method for assessing student knowledge gained on the issues. For
each topic, except for the Test, were included four
modules: concept, measurement, reference values
and the technique to perform the procedure.
Each functionality related to measurement of the
vital signs was coded with numeric intervals of physiological normality and abnormality, and associated
with their respective terminology according to the
semiotic language. Thus, the student chooses the
vital sign to be observed, enter the values found and
the application will show the appropriate terminology for the situation (Figure 1).
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Figure 1: Access screens to blood pressure and POP tabs. Fortaleza, Brazil, 2016. Fortaleza, Brazil, 2016.

Figure 2: Test tab access screens. Fortaleza, CE, 2016.

As for the pain parameter, it was used the visual
analog scale in association with the numerical scale,
in wich according to the value completed by the
student, will be the adequacy of the facial expression automatically.
Also for each of the items was made one Standard Operating Procedure (SOP), based on a literature review, to lead the student in the realization
of the procedure, so they can solve possible doubts
about the semiotics verification of that specific type
of vital sign, and therefore to provide greater security for the execution step by step (Figure 1).
In the Test tab (Figure 2), the student will answer objective questions with multiple alternatives
about topics such as terminology, reference values,
semiotics, equipment used and professional attitu-

4

de, so that will help them to identify their greatest
difficulties and so they can study focusing on their
needs

Validation with specialists
Of the eleven experts from the nursing field that
evaluated the application, seven were doctors and
four masters, and all acted as teachers in superior
education. The scores ranged from three to five,
according to the criteria in the selection presented
previously.
Table 1 shows the distribution of evaluations
performed by nurse specialists with questions concerning the adequacy of the proposal, objectives,
organization, layout, writing, appearance, and motivation for educational material.
This article is available at: www.intarchmed.com and www.medbrary.com
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Table 1. Distribution of the number of nursing specialists according validation criteria - Fortaleza, CE, 2016.
Item

AI

SA

Validation
PA
A

AE

CVI*

1.

The application is appropriate for the proposal that is intended

-

-

1

5

5

0.9

2.

The application allows you to generate valid results when it comes
to dynamic and effective teaching

-

-

-

5

6

1.0

3.

The application facilitates learning of the concepts used and their
applications

-

-

-

6

5

1.0

4. The application provides help in a complete way

-

1

3

3

4

0.6

5. It provides help in a not tiring way

-

-

-

1

10

1.0

6.

The application content corresponds the content present in
nursing literatures

-

-

-

3

8

0.8

7.

The application is attractive for nursing students

-

-

1

3

7

0.9

AI: Absolutely Inappropriate; SA: Slightly Appropriate; PA: Partially Appropriate; A: Appropriate; AE: Appropriate for Excellence.
*: Content Validity Index

Table 2. D
 istribution of number of experts from the Information Technology area according to validation
criteria - Fortaleza, CE, 2016.
Item
1.
2.
3.
4.
5.
6.
7.
8.

The download of the application is easily accomplished
The language used in the application is easy to understand
The resources used in the application are properly used
The resources used in the application are used comprehensively
The application interface is attractive

AI

SA

-

0

Validation
PA
A
2
2
1
3

1
5
7
8
5

AE

CVI*

10
4
2
2
3

1.0
0.8
0.8
0.9
0.7

The application provides help in a clear way
1
4
3
3
0.5
The application is easy to handle
1
6
4
0.9
It provides help in a not tiring way
1
2
8
0.9
AI: Absolutely Inappropriate; SA: Slightly Appropriate; PA: Partially Appropriate; A: Appropriate; AE: Appropriate for Excellence.
*: Content Validity Index

Most items were evaluated by the experts and
reaching CVI superior than 0.78, in other words, not
requiring further adjustment. The ones that stand
out with best score were: the dynamics, facility of
learning concepts and help in a not tiring way, with
CVI = 1.0 each.
As for the topic 4, more than half of the experts
assessed the application as out the standard appropriate for excellence, resulting in CVI = 0.6. This
analysis required changes in educational technology, which were inserted more scientific information
on vital signs, as well as improved the questions
Test tab.
© Under License of Creative Commons Attribution 3.0 License

About the specialists on the area of information
technology, three were masters and only eight graduated, however, all had the requirement of the
development of a software. The scores ranged from
three to four according to pre-established criteria.
According to data presented in Table 2 the best
rated item identified was that the download of the
application is easily accomplished with CVI = 1.0. As
for the topics on the attractiveness of the interface
and clarity of information, they did not achieve scores of more than half of the experts as appropriate
for excellence, with only three points each, and CVI
0.7 and 0.5, respectively.
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Finally, it was performed the global CVI of the
application to ensure the overall validation as for
the appearance and content. According to the evaluation of nurses overall the CVI was approximately
0.9, and for computer specialists was 0.8, thus confirming that the application is a feature that presents viable characteristics for use in teaching vital
signs for nursing students.

Discussion
The nursing education in Brazil has been growing
with the various educational resources available to
build the teaching-learning process, such as the use
of technologies for the practical improvement in the
academic scenario and nursing care.
The expectation of students in regard to the inclusion of educational technologies in learning at
university is a reality more and more present in the
educational scenario, since the information is complete, especially in relation to practical application,
with the provision of detailed videos for the implementation of procedure and digital applications to
clear doubts outside the classroom [16].
The literature pointed out two studies that
showed relation of vital signs with the use of educational technology in nursing education, which
are the digital learning objects [17] and digital educational technology [18]. However it was felt the
need to provide guidance to a digital application,
in wich the student can handle such technology
for Android.
As for nursing researches for the use of mobile
devices we can highlight the mobile application on
vaccination in Brazil from updated data from the
National Immunization Program of the Ministry of
Health [19], and other mobile application for patient
classification and evaluation of nursing workload in
intensive care, the Nursing Activities Score (NAS) [20,
21]. Both applications are in the final development
phase and subsequent evaluation of the software
in clinical practice, with the purpose of updating
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the nursing professional and greater integration of
mobile technology in their work environments.
One of the main advantages of mobile applications is the breakdown of the mobility limitation,
since they can follow their users 24 hours a day
wherever they are. Another important aspect is the
personality that the equipment provides to its users,
considering that the professional can use your personal device, with which you are already accustomed to dealing daily.
The use of technological tools in health care is becoming increasingly widespread, because this kind
of support gives professionals greater speed and
accuracy. With regard to nursing care in Brazil, the
adoption of technological resources is a growing
fact since the late 60’s, with the scientific basis of
the profession. Mobile computing can be applied to
various areas within the field of health. Among these applications we can highlight remote monitoring,
diagnostic support and support for decision-making
[21, 22].
The adoption of mobile devices by nursing students and nurses has increased, ranging from 45
to 85% so that the contents of these devices has
achieved enough popularity [16].
The use of mobile application aims to improve
academic and professional performance, support
the decision and represent a resource that optimizes
the care and evaluation process, in order to assume
the information is adequate and updated on the
care point of view, and also has best conditions to
choose and take decision [23,24].
In a study performed with elementary school
students whom evaluated motivational aspects of
an online educational material, revealed high satisfaction and indicated the organization of teaching
resource as an essential variable to the motivation
and learning of users [25].
In this sense, the use of educational technologies
has been driven by a number of advantages to facilitate the understanding of a studied content [16],
respect the time of student learning [26] as well
This article is available at: www.intarchmed.com and www.medbrary.com

International Archives of Medicine
Section: Medical Education
ISSN: 1755-7682

as to allow the students to train as many times as
necessary in order to facilitate learning.
In a research developed in the United States has
identified a total of 83 mobile applications documented in the literature. Of these, 57 were aimed
at health professionals and the issue most found
was the assistance to medical diagnosis. There was
also 11 applications aimed at medical students and
nursing and 15 for patients [27].
The development of research-related mobile
applications should be examined and tested by
professionals who know the real needs of users.
In order to recognize the needs of these users is
essential to plan and implement new technologies
in a consistent and appropriate manner, according
to the specific demands, tested in research and implemented in in care practice [28].
Thus, after making the construction of VitalEasy
application it was observed the the need to submit such technology to the validation process along
with nursing field experts to assess the adequacy of
the proposal, objectives, organization, layout, writing, appearance, and motivation for educational
material, as well as computer experts to evaluate
the facility to download the application, interface
attractiveness and clarity of the information, did
not reach scores. It is pertinent to validate in order
to improve the points considered important and to
predict possible difficulties that students can submit
with the application use.
Another important aspect presented in VitalEasy is the use of a quiz type of strategy that will
serve as support for the student to assess their
knowledge after using the application. Studies in
Australia and in Slovenia show that the application of tests followed by the use of technological
resources functions as an alternative to stimulate
students’ interest in building their own knowledge [29, 30].
The nursing education is challenged to prepare
new professionals with competence, skill and attitude to practice in a complex, emerging and techno© Under License of Creative Commons Attribution 3.0 License
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logically sophisticated environment. However, one
should not only increase the production of digital
materials, but the critical appropriation possibilities
of them and overcoming the limits, beyond those
that classroom teaching can offer [16]. Faced with
this reality, it is necessary not only the construction
of a technological product, but also becoming indispensable the use of it to the population to which
it is intended.

Conclusion
The VitalEasy application presents design features,
interactivity, usability, interface, scientific concepts
and attractiveness that have been well evaluated by
experts, making it validated for the use in teaching
for undergraduate nursing students.
It is a limitation of this study, not performing the
validation stage with the students, as to execute
this step, it would be necessary to validate the technological construct with experts from the field of
nursing and information technology.
Thus, it is suggested that the application is widespread for the use in various undergraduate courses
in nursing, and that a link is created in the application itself so that users may be able to evaluate
the construct, which will serve as a basis for its final
validation.
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