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ABSTRACT

Since this is an era in which information is
open concerning the benefits it brings, the
field of nursing informatics earns its mo-
ment. The objective of this study was to
design educational software for teaching
and learning the technique of urinary ind-
welling catheterization and compare the
acquisition of knowledge regarding the
technique before and after the implemen-
tation of the educational software. Thisis a
descriptive study using a quantitative ap-
proach. The pedagogical foundations for
designing the software were the theories
of Piaget and Vygotsky. The teaching-learn-
ing process was evaluated through a ques-
tionnaire consisting of 10 multiple choice
questions which the 60 participants com-
pleted before and after using the software.
The results showed the software made sig-
nificant contributions after its application,
thus being very useful in the teaching-learn-
ing process.
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RESUMO

Tratando-se de uma era na qual a informa-
¢do constitui abertura concernente aos be-
neficios que dela advém, o campo da infor-
matica em enfermagem ganha seu momen-
to. Este estudo teve como objetivo cons-
truir um software educativo para o ensino-
aprendizado da técnica de cateterismo
urinario de demora e comparar a apreen-
sdo do conhecimento sobre a técnica de
cateterismo urindrio de demora antes e
apos a aplicagdo de um software educati-
vo. Pesquisa descritiva de abordagem quan-
titativa tendo como fundamentacgdo peda-
gdbgica na construgdo do software as teori-
as de Piaget e Vygotsky. Posteriormente,
avaliou-se o processo ensino-aprendizagem
através de um questionario composto por
10 questdes de multipla escolha, anterior
a utilizagdo do software, e 0 mesmo teste
apés o manuseio do software, resolvidos
por 60 alunos participantes. Os dados obti-
dos demonstraram significativa contribui-
¢do do software apos a aplicagdo do mes-
mo, sendo bastante util no processo ensi-
no-aprendizagem.
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RESUMEN

Tratdndose de una era en la cual la informa-
cidn constituye una apertura en lo que con-
cierne a los beneficios que de ella provie-
nen, el campo de la informética en enferme-
ria gana su momento. Este estudio tuvo
como objetivo construir un software educa-
tivo para la ensefianza-aprendizaje de la téc-
nica de cateterismo urinario de demora y
comparar la comprension tematica sobre la
técnica de cateterismo urinario de demora
antes y después del uso de software educa-
tivo. Investigacidn descriptiva de abordaje
cuantitativo, tuvo como fundamentacion
pedagdgica en la programacioén de software
las teorias de Piaget y Vygotsky. Posterior-
mente, se evalud el proceso ensefianza-
aprendizaje a través de un cuestionario com-
puesto por 10 preguntas de multiple elec-
cién anterior al uso del software y el mismo
test luego del uso del software, resuelto por
los 60 alumnos participantes. Los datos ob-
tenidos demostraron una contribucién sig-
nificativa del software luego de su utilizacion,
demostrando su valor en el proceso de en-
sefianza-aprendizaje.
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INTRODUCTION

We are currently experiencing a period of new ideas
and information transmitted through several means of com-
munication, from a widespread of external locations to
those inside our own home, and ,are totally aware of what
happens in our region, country and in the world, through
digital technology that represents great innovation.

Advancements do not stop and currently advancements,
innovations and discoveries are not expected to take years
but only months. At every minute, a new example of hard-
ware, software, or new concept in the computer field is
established; transformation is rapid and constant.

As stated by one study!”, the Computer Revolution con-
tributes to expanding our mental capacity. We observe that
technological advancements have changed many fields in
modern life since all organizations use some form of tech-
nology to operate and perform tasks. In the healthcare field,
specifically, biomedical and information technology has sig-
nificantly influenced the ability to engage significant prob-
lems currently faced by health care providers. New and com-
plex challenges related to the implementation,
use, evaluation and development of new tech-
nologies are imposed on the nursing field.

Currently, nursing supports and improves
itself with new knowledge that accrues from
technology; however, the basic essence of
nursing practice has not changed. Given the

Multimedia through its
virtual language can
provide students of
Nursing Semiology

simulations concerning
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and specific content, strategies, and didactic and psycho-
pedagogical approaches.

Being aware of the development of informatics tech-
nology and the experience in the health and nursing fields
reinforced the idea to associate the possibilities of
informatics with the teaching of indwelling catheters tech-
nigue. Being students ourselves, we realized that students
are very insecure in relation to this technical and practical
procedure.

Assuming that the theoretical content of Semiology is
essential to the education of nurses in terms of mastering
technical matters, especially of the indwelling urinary cath-
eter given that it is a constant and complex procedure, the
need to use technological resources by nursing professors
and students was apparent, highlighting the Communica-
tion/Information Technologies, especially those related to
computer and virtual language.

Additionally, scholars applying informatics to nursing in
articles show the importance of using this resource in teach-
ing nursing, confirming a positive tendency in relation to
the use of interactive technologies in the teaching-learning

process®®,

Among the various modalities that are
now included within the universe of virtual
language, we emphasize the use of Interac-
tive Multimedia as a key instrument for the
didactic-pedagogical process. Multimedia
through its virtual language can provide stu-

fact we are in an era in whichinformation rep- the prOpOSEd teChnique dents of Nursing Semio|ogy simulations con-

resents an opportunity from which one can
benefit, the field of nursing informatics is
gaining momentum®,

Computers contribute to improving edu-

cation, the quality of professors and administrators in in-
stitutions that provide health services. This author warns
about the impact of this new technology development on
society, asking for health professionals to devise new roles
to be performed. Hence the awareness of health profes-
sionals and consequently the achievement of nursing pro-
fessionals in the face of this technology, will result in the
reorientation of the final product with a view to benefit
patients, reduce costs and optimize work®,

Educational informatics serves as an extra instrument
to support the work of educators and functions as a didac-
tic means. At this level, the educator can explore the com-
puter to simulate situations that permit students to prac-
tice or experience abstract or real situations for which they
are either not prepared or have not yet seen®.

With new technological concepts, several software
programs have emerged that permit the use and applica-
tion of computer technologies. These educational pro-
grams are especially developed to be used and imple-
mented in the education field with a specific clientele,
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in an ordered and
appropriate manner.

cerning the proposed technique in an ordered
and appropriate manner®,

One study!” stressed the importance of
this method in the requisites ‘interaction’ and ‘dynamics’
of teaching offered by multimedia with its virtual language
as a didactic-pedagogical resource in the teaching of Semi-
ology in Nursing and also its importance for the teaching-
learning process and the need to make virtual resources
available for courses where students need to visualize con-
tent to better assimilate knowledge.

Inserting an indwelling catheter requires a technique
utilizing great manual dexterity, since it accounts for vari-
ous cases of hospital-acquired urinary tract infection®. The
urinary tract infection (UTI) is the most frequent cause of
bacterial infection in inpatients and the leading cause of
septicemia in hospitals, the most common pathogen of
which is Escherichia Coli, from 65% to 100% of UTI®.,

After a single in-and-out catheterization, the occurrence
of bacteriuria was 2%, and 48 hours after insertion of an
indwelling catheter, such as the Foley catheter, in open
drainage, significant bacteriuria was at 98%. Therefore, cau-
tion is needed when performing this procedure and
whether there is an actual need to use it has to be taken
into account®?,
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Authors® state that nurses are the main actors in the
control of hospital-acquired infections given their connec-
tion with all the remaining professionals in the various fields,
the characteristics of their education and unique and edu-
cational skills. They develop epidemiological surveillance
and report hospital-acquired infections, provide guidance
and propose standards and routines for control hospital-
acquired infections in all fields.

It is known that in order to develop an educational
method, the use of a pedagogical reference is necessary
and therefore we used the theories of Piaget and Vygotsky
to create the software. Piaget’s theory assumes that hu-
man beings go through a series of ordered and predictable
changes that separate the cognitive processes into two
parts: learning and development. For Piaget, learning re-
fers to the acquisition of a particular response, learned in
the light of experience, which may or may not be gained in
a systematic manner®V, while development would be learn-
ing per se, responsible for the formation of knowledge.

When Piaget espoused ideas of assimilation and accom-
modation, he made clear that just as there is no assimila-
tion without accommodation (past or present), there is no
accommodation without assimilation. This statement from
Piaget means that the environment does not simply lead
to the registration of impressions or copies, but triggers
active adjustments®?,

Aiming to clarify these statements, when ones says that
there is no assimilation without accommodation one means
that assimilation of new perceptual, motor or conceptual
information will occur primarily on preexisting schemes,
which are settled in earlier stages. When one says that there
is no accommodation without assimilation, one also means
that perceptual, conceptual or motor information is accom-
modated given its assimilation into the existing cognitive
system. It is in this context that Piaget talks about “accom-
modation schemes of assimilation”®2,

Vygotsky did not build a pedagogical model, but a theory
of knowledge of human development that has implications
for teaching. Thus, the dimensions of his theory-use of in-
dividualized resources that enable the students themselves
to command, review acquired knowledge and make con-
nections with new knowledge, to mediate the learning pro-
cess by organizing the context and preparing the didactic
material necessary to facilitate and direct the process. The
dimensions of Vygotsky’s theory-use of individualized re-
sources also stimulate self-development and the self-con-
trol of learning, exercise playful culture and account for sen-
sory stimulation that permeated all the steps to build soft-
ware™?3), His central issue is the acquisition of knowledge
by the subject’s interaction with the environment.
Vygotsky’s conceptions about the process of forming con-
cepts refer to relations between thought and language,
cultural issues that are part of the process in which indi-
viduals construct meanings, the internalization process and
the role of schools in imparting knowledge*?.
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But both are constructivist in their conceptions of intel-
lectual development. That is, they argue that intelligence is
built on mutual relationships of human beings with their en-
vironment*, Therefore, the proposal to build educational
software for the technique of indwelling urinary catheter is
intended to support teaching and learning strategies.

OBJECTIVES

® Construct educational software for supporting the
teaching-learning process of inserting an indwelling urinary
catheter;

® Compare acquisition of knowledge on the technique
of inserting an indwelling urinary catheter before and after
the application of an educational software program.

METHOD

This is a descriptive study with quantitative approach.
Once the software was developed for teaching the indwell-
ing urinary catheter technique, it was used by 2™ year stu-
dents of a nursing school located in the interior of Sdo Paulo,
anonymity was ensured for the institution. All 2" year stu-
dents in the nursing program were included in the study.
Even students who had already attended the course or
worked as nursing technicians or auxiliaries, in addition to
those who had no coursework in the field, should all have
attended the course Human Anatomy and Physiology and at
the time of data collection not have learned this procedure.

The technique used to develop the software is based
on the technique described by three authors*®. The peda-
gogical reference of Piaget and Vygotsky, who developed
the conception that intelligence is constructed based on
reciprocal relationships of human beings with their envi-
ronment was adopted.

The chosen topicincludes numerous references and vari-
ous ways of implementation. Therefore, the selection of
content initially required the exploration of information and
practice of different authors used in the indwelling urinary
catheter insertion technique. Based on this search in the
literature, an updated technique*® was chosen based on
how it describes the indwelling urinary catheter technique.

After the institution formally approved the study, the
project was submitted to and approved by the Ethics Re-
search Committee (protocol n.68/2007).

At the time of data collection, the undergraduate nurs-
ing students had been assured of their confidentially, were
informed about the study’s objectives, that they were free
to withdraw from the study at any time without any harm,
had the right to clarify any doubts, and were also informed
there would be no financial burden®®. Data collection was
initiated after the students agreed to participate and signed
free and informed consent forms.
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The students were randomly divided into three groups,
which were named Group 1, Group 2 and Group 3. Students
were identified by letters to facilitate accommodating them
in the computer laboratories, since each laboratory had 20
computers; it would be impossible to accommodate them
at the same time given the number of participants. Thereaf-
ter, data collection proceeded, including demographic vari-
ables such as age, gender, vocational course, nursing prac-
tice, and year of graduation from nursing assistant or techni-
cian programs, and professional experience in the field.

Afterwards, a Test of Knowledge concerning the indwell-
ing catheter insertion technique was applied. The test con-
tained ten multiple choice questions, which addressed the
cases in which indwelling urinary catheters are used, the
length of catheter insertion in the female urethra canal,
the point at which sterile gloves should be put on, the con-
tent used to inflate the cuff, determining where it is fixed
on men, the placement point for the fenestrated field, pre-
cautions to be observed after insertion of the catheter, and
the final number of readings taken based on the technique
described by Silva. As we used the same test on two occa-
sions, these were named Knowledge Tests | and II. That is,
the students handled the software and afterwards Knowl-
edge Test Il was applied.

The results were entered into a Microsoft Excel spread-
sheet and are represented in tables and charts. Statistical
tests were applied with the guidance of a statistician when
necessary.

RESULTS AND DISCUSSION

The developed software aimed to present information
on the indwelling urinary catheter insertion technique
through an interactive resource to be used as an auxiliary
tool in the learning process of students of various courses
in nursing programs. Its use can also be extended to pro-
fessors and nurses in training situations/improvement/re-
cycling practice for the indwelling urinary catheter.

The theories of Piaget and Vygotsky were used as theo-
retical framework, which state that education is organized
with the primary purpose of promoting learning and hu-
man development. This justifies the constant concern of
nurses tasked with the complex nature of these processes.
There is an observable growing interest in recent decades
in resuming analysis that views this framework as a prom-
ising way to tackle the difficult issue of Brazilian nursing
education. Thus we depart from the assumption that it is
in and through social interactions that human beings not
only access knowledge accumulated by their ancestors, but
also in doing so, become subjects.

In this sense, social interactions in general, and particu-
larly those that occur in schools, have been indicated as a
way through which one can enhance the learning and de-
velopmental process, making the impact of school on the
subject’s trajectory more productive.
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As for the pedagogical practice necessary to build the
software we highlight the value and function of social envi-
ronment in development and learning within Piaget’s
constructivist interactionism and Vygotsky’se socio-
interactionist theory.

The following difficulty is highlighted: limited research
conducted by nurses in the informatics and new technolo-
gies field. As a consequence, most of information found
was in studies conducted in the education and informatics
fields, hence, little was found that concomitantly addressed
new technology and nursing.

Development of software

The software was based on the technique described in
200419, adopting the theories of Piaget and Vygotsky, who
formulated the idea that intelligence is built on mutual re-
lationships of the human beings with their environment.

It was developed between February and May 2008. The
computer programs Office Script 3.0 and Flash were used.
The researchers and two technicians in the field of
informatics participated in the project. Images were taken
from personal photo archives for the procedure materials,
and the image of the nurse was built by one of the com-
puter technicians who participated in the study.

Over nearly three weeks, information about the research
objectives, nature of the content, the profile of users and
the technology that would be employed in the software
development was exchanged. Once these topics were de-
cided upon, the questionnaire to assess the software was
developed.

Software

Initially, the decision was that the software would be
developed as a prototype that would later enable its imple-
mentation and clients would be able to evaluate it. The re-
searchers and a programming expert would initially par-
ticipate in the development process, however, during the
software development, the need of analyses that would
enable the final user to execute the software and the need
to know the percentage of correct answers were acknowl-
edged and a data processing technician joined the team.

The software development followed the steps: objec-
tive development, selection of a pedagogical framework,
establishment of goal and content selection, and, finally,
the development of the system and its applicability to the
teaching process.

The software provides a brief introduction of the issue to
be addressed, as shown in Figure 1, it describes the tech-
niques*® for indwelling urinary catheterization in men and
women, which is later required when the technique is per-
formed. There is a problem requiring one to gather material
that is arranged among other material that is not a compo-
nent of the technique in the form of a figure legend. Then
the individual correctly aligns the sequence of steps to per-
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form the technique in accordance with the description of
the authors® in the format of text boxes randomly scattered.
At the end the system provides a range of correct answers
with a 10% error tolerance. The user has to score between
90% and 100% to get a passed-the-test message from the
active nurse, which makes a thumbs up and a happy face. If
the user’s score is below 90%, the system informs the indi-
vidual that they failed the test with the active nurse showing
thumbs down and a sad face, which highlights the need to
acquire more knowledge to perform the procedure.

Cateterismo Vesical
de Demora

Software educacional, sobre
a técnica de cateterismo vesical de
demaora e avaliagio de sua aplicabilidade.
| ' Ensino-aprendizagem de docentes
e académicos de enfermagem

Ana Careling Cristied Lopas
Anadedin S Andreds Fermsira
Jussa Alaide Loite

Entrar(}I

Figure 1 - Software homepage - Lorena, SP, Brazil - 2008

The software was evaluated through a questionnaire com-
posed of 12 multiple choice questions addressing the topic,
which was applied before and after using the software to dem-
onstrate the efficiency of its applicability as a didactic tool.

A population of 60 2" year nursing students from a nurs-
ing school in the interior of Sao Paulo, SP, Brazil evaluated
the software. The participants had not attended classes on
the described technique, while among these 34 individuals
had not attended any course in the nursing field, seven had
attended courses in the nursing field but did not work in
the field, and 19 individuals had attended courses in the
nursing field and also worked in the field.

The results were obtained through a questionnaire ad-
dressing the technique that was composed of ten multiple
choice questions, which were answered by the study popu-
lation, before and after using the software.

Data were statistically analyzed through histograms,
weighted arithmetic means, and standard deviation on each
sample before and after using the software.

The results obtained through the knowledge test ad-
dressing the indwelling urinary catheter technique applied
before and after using the software are presented.

Study of the population prior to the use of software

Figure 2 (N=7) shows that the individuals who attended
the course and did not work in the field obtained better in-
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dexes of correct answers in relation to the other studied
groups. The number of correct answers obtained by the group
who attended the course and worked in the field (N=19) re-
veals a real need to recycle knowledge, since the index of
correct answers was 6.74, corresponding to 67% of the total,
a level insufficient for implementing the indwelling urinary
catheter technique, which has great potential for causing
urinary tract infection. Based on the obtained data, the av-
erage values of correct answers were computed with their
respective standard deviations. The analyses’ results are rep-
resented using the following notation (Average+Standard de-
viation). Hence, the result was 6.26+1.46 for the entire popu-
lation (N=60) in test 1, which showed low variability as evi-
denced by the standard deviation obtained.

8+

7.5
74
6.5
6-
5.59
5
4.5
44
3.5
3_
2.5
2_
1.5
11
0.54
0 T T

Did not attend
course in the
Field

Test 1
Test 2

Average of correct answers

Attended course Attended course
in the Field and worked in
the field
Population

Figure 2 - Representation of the percentage of correct answers
according to the characteristics of the studied population - Lorena,
SP, Brazil - 2008

The results were: 6.74+1.87 obtained by those who at-
tended the course and worked in the field (N=19), 7.43+1.29
by those who attended the course but did not work in the
field (N=7), and 4.62+2.16 for those individuals who did
not attend the course (N=34). Contrary to what was ex-
pected, those who attended courses in the nursing field
and also worked in the field obtained lower levels of cor-
rect answers in relation to those who only attended courses,
showing that practical experience is not a factor that sig-
nificantly contributes to the acquisition of new informa-
tion and/or knowledge; after graduation, the search for
information to update knowledge is often abandoned.

Study of the population after the use of software

Figure 2 also shows that the results obtained in test 2 were
also significant since the index of correct answers was 7.52,
approximately 75% for all the studied individuals (N=60), which
reveals that a single experience with the software enabled in-
dividuals to acquire a good level of knowledge. All the groups
presented a higher index of correct answers in relation to test
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1. The group that did not attend the course displayed a greater
variability in the number of correct answers, its percentage
varying from 4.62, close to 46%, to 6.82 or around 68% of
correct answers, which demonstrated that the resource is quite
feasible for education and highlights how useful a visual di-
dactic tool is for the acquisition of knowledge in addition to
the expositive and monotonous class usually employed.

The number of readings of the text addressing the ind-
welling urinary catheter technique was also analyzed and
indicated that 28 individuals out of the entire population
of 60 students read it only once, an excellent result.

The average values of correct answers were also com-
puted with their respective standard deviations for each stud-
ied population and the following results were found:
7.74+1.29 for those who attended the course and worked in
the field (N=19), 8.00+1.00 for those who attended the course
but do not work in the field (N=7) and 6.56+1.29 for indi-
viduals who did not attend a course in the field (N=34). Hence,

LC_._.I'_J_;HLJ =

all the groups increased their number of correct answers,
which demonstrates that the software is applicable for the
learning process of placing the indwelling urinary catheter.

The group of individuals who did not attend courses in
the field (N=34) obtained excellent acquisition of knowledge,
which corroborates Vygotsky and Piaget’s conceptions that
assert that knowledge is constructed during reciprocal rela-
tionships between human beings and their environment®4.

It also displayed the utility of the educational software,
which according to the author

includes all programs that can be used for some pedagogi-
cally defensible educational purpose, by professors and
students, whatever the nature or purpose for which it was
created.

Therefore, the developed system is consistent with the
author’s thinking because it qualifies as educational soft-
ware, as seen in the tests!*®),

Table 1 - Characterization of 2™ year undergraduate students from a nursing school in the interior of Sdo Paulo according to data -

Lorena, SP, Brazil - 2008

Students
Attended vocational Statistical
. Did not attend Attended course and worked Total treat t
Variables vocational course vocational course in the field {;i(;::g;
N % N % N % N %
Gender Male 3 8.8 1 14.2 1 5.2 5 8.3 Between Between Between
Female 31 912 6 858 18 94.8 55 91.7 those who those who those who
Total 34 100 7 100 19 100 60 100 attended course  attended  did not attend the
and those who  course and  course and those
attended course  those who who attended course
and work in the did not: and work in the
field: ¥°=0.317  %’=0.536 field: %°=0.207
Idade Min./max. 18/35 20/28 19/40 18/40 M M M
ann- ann- ann-
anos Adi
( ) Média 22.2 24.7 27.7 24.3 Whitney Whitney Whitney
DP 43 2.9 6.0 5.3 P=0.01 P=0.01 P=0.01
Mediana 20.5 24 27 23
Formacio Auxiliar de 3 11.5
profissional enfermagem
anterior e
(N=26) Técnico de 23 885
enfermagem
Tempo de Min./max. 12/ 216
experiéncia na  \¢dia 55
enfermagem DP 46.9
€m meses
(N=24) Mediana 39

The statistical analysis of the cases presented in table 1
comparing the categories and students’ gender did not
show any relevant statistical association (p>0.05), with the
level of significance at 95% (Chi-square).

The comparison performed between the categories ‘stu-
dents who attended courses in the nursing field and also
worked in the field’, ‘students who attended course in the
field but did not work in the field’, and ‘students who did
not attend courses in the field’, and the population’s age
through the Mann-Whitney text revealed that there is a
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relationship between the group of ‘individuals who did not
attend courses’ and those ‘who attended courses and did
not work in the field’; between those ‘who attended courses
and worked in the field’ and those ‘who attended courses
and did not work in the field’, however, no relationship was
found between the group ‘who did not attend courses’ and
the group ‘who attended courses and worked in the field".

Finally, in order to check the software’s efficiency, the
number of correct answers obtained by each individual be-
fore and after using it was statistically analyzed. The result
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was positive considering the software improved the number
of correct answers in all the studied groups as verified in the
repeated measures t-test at a level of significance of 99.99%.

It is known that much has to be done to monitor these
new technologies and innovations, considering the need
to effectively evaluate them prior to their use as teaching
tools. Further research addressing the evaluation of edu-
cational software is needed because it is a recent field open
to numerous studies®’-#),

This system on CD-ROM, in addition to facilitating ac-
cess, allows users to carry it for study groups or simply re-
view the concepts learned in the classroom, on a trip, for
instance. The use of multimedia as a teaching resource in
nursing, especially when stored on an interactive CD-ROM,
facilitates and encourages learning through the visualiza-
tion of sounds/images, drawing the attention of students
of semiotics to the quality performance of the most diverse
procedures, allowing them to fix in their minds the content
proposed and encouraging them to want to learn and ap-
ply theoretical knowledge in practice with patients, which
further reinforces the need for the software in teaching,
especially in the nursing field®®, This dynamic educational
software allows students greater flexibility in the search
for the information necessary for learning. Though it does
not replace other sources of education, it allows quick ac-
cess that results in time saved and the possibility of step-
ping through other information sources®.

CONCLUSION

The use of computing resources as an effective tool in
the teaching-learning process and the implementation of
this resource in the educational environment has been con-
firmed from pre-school to universities. But we cannot de-
lude ourselves into believing that the digital era will be the
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