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The potential use of interactive digital technologies, espe-
cially those supported by the Internet, for training and edu-
cation is unquestionable. There are several types of applications
for informatics resources in health education, and all of these
have strengths and weaknesses. This article focuses on the
development of a serious game about evaluations and phys-
ical examination to determine the need for oxygenation in
preterm infants.

Such technologies have been increasingly incorporated
into nursing and health education. Learning from a computer
can help students construct their own knowledge, trans-
forming and using the machine as a dynamic and inventive
feature. The teacher can help students use the computer to
receive information and to think about and create new know-
ledge in nursing.

This study continues previous research in which we
developed educational technology related to the clinical

The present study aimed to describe the devel-
opment process of a serious game that enables
users to evaluate the respiratory process in a pre-
term infant based on an emotional design model.
The e-Baby serious game was built to feature the
simulated environment of an incubator, in which
the user performs a clinical evaluation of the res-
piratory process in a virtual preterm infant. The user
learns about the preterm baby’s history, chooses
the tools for the clinical evaluation, evaluates the
baby, and determines whether his/her evaluation is
appropriate. The e-Baby game presents phases that
contain respiratory process impairments of higher
or lower complexity in the virtual preterm baby. In-
cluded links give the user the option of recording
the entire evaluation procedure and sharing his/her
performance on a social network. e-Baby integrates
a Clinical Evaluation of the Preterm Baby course in
the Moodle virtual environment. This game, which
evaluates the respiratory process in preterm infants,
could support a more flexible, attractive, and inter-
active teaching and learning process that includes
simulations with features very similar to neonatal unit
realities, thus allowing more appropriate training for
clinical oxygenation evaluations in at-risk preterm
infants. e-Baby allows advanced user-technology-
educational interactions because it requires active par-
ticipation in the process and is emotionally integrated.
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evaluation of preterm newborns.! Although experts con-
sidered the technology to be appropriate in terms of
content and functionality,” at that time, we did not focus
on questions of emotional analysis in human-machine
interactions.

When developing educational technologies for human-
machine interactions, it is important to contemplate three
basic characteristics: technical quality, ergonomic quality,
and esthetic quality. The International Council of Socie-
ties of Industrial Design® provides the following defini-
tion: “Design is a creative activity whose aim is to establish
the multifaceted qualities of objects, processes, services and
their systems. Therefore, it is the central factor in human-
ization and technology innovation.”

The primary objective of emotional design is to optimize
the relationship between the user and the product. Emo-
tional design intends to associate esthetics with function-
ality and thus design a product that appeals to the user’s
subjective emotions about an action. The design can stim-
ulate the brain on three different levels, which has resulted
in the division of emotional design into three areas: visceral,
behavioral and reflective design. Visceral design is based
on the appearance of an object (esthetics); therefore, it in-
tends to cause an emotional and instinctive response in the
user to trigger a corresponding action. Behavioral design
focuses on the user’s experience with the product and on
the usability and performance the product offers; it is fo-
cused on the user’s needs. Reflective design is related to
the product’s meaning and use.*

In the evolution of games, there has been a large invest-
ment in making games more realistic through improved
graphics. In recent years, however, the developers of the best
games have realized that they need to do more than increase
the games’ realism. To create something new, they have in-
cluded emotional aspects. Emotion is one of the most pow-
erful elements of an experience; therefore, we use emotional
design to inspire intense emotions, which increases players’
desire to experience what the game offers and makes these
experiences enjoyable and memorable. Through emotional
design, we provide stimulating, immersive, and empowering
experiences.

Experiences from other areas, such as engineering, have
long been incorporated into emotional design to build
products and to adapt existing ones. Many companies’
marketing methods take advantage of the possibility of
identifying the user with the product by projecting aspi-
rations and emotions; the companies produce advertise-
ments or stories that create strong emotional relationships.
Many times, we do not think about our relationships with
the various products in our daily lives, but all of these
objects have a considerable influence on our affective ex-
perience with them and consequently on our use of the
product.

The World Health Organization (WHO), using concepts
based on design and emotion, performed a worldwide

repercussion campaign that shows images of the effects
of smoking on cigarette packages. The emotional im-
pact of the warning images, which were indicative of life-
threatening consequences and/or body injuries, increased
responses linked to detachment and repulsion.’

Regarding health, this new emotional design approach
has not been recognized, and the virtual use of this know-
ledge has not occurred.

Serious games are based primarily on emotional re-
sponses. This characteristic has been specifically high-
lighted® by allowing the user to feel emotionally integrated
by the ludic nature of the play action.”

Serious games can facilitate the building of knowledge
and support in neonatal nursing education about clinical
evaluations of oxygenation, an essential subject for nurse
trainees in a critical care field. However, no studies in the
literature have provided strong evidence supporting the
efficacy of such games compared with traditional class-
room training; instead, there are only student statements
that technology-based learning is more interesting than
traditional classroom learning. Serious game technology
helps students learn about preterm infants because the game
presents a child with clinical instability and provides many
details that address students’ questions. This level of infor-
mation can help students minimize insecurity, anxiety, and
fear when they encounter a real baby during practical ac-
tivities in the neonatal unit, thus facilitating meaningful
learning.

In this study, we used the theory of meaningful learning:
for a student to learn, he/she must be willing to encounter
new information, and the content to be learned must be po-
tentially significant in terms of its logical and psychological
meaning. The logical meaning depends on the content,
and the psychological significance depends on the indi-
vidual student’s experience.® Thus, we believe that nursing
education, when aided by the learning environment, can
take advantage of pedagogical practices in which the stu-
dent is the subject of active learning that can be significant
and cooperative and can facilitate mutual coexistence.®

The theoretical and practical teaching of evaluating a
patient’s oxygenation needs, as well as students’ mastery
of this procedure, results in the excessive manipulation of
and additional stresses to the premature infant. There-
fore, we consider it essential for both the student and the
professional to have clinical evaluation training experi-
ences before they perform evaluations directly on infants.
During a learning process that alternates between real and
virtual infants, students can practice with the most realistic
and population-representative simulations possible. In this
way, the students can interact appropriately while perceiv-
ing themselves as part of the evaluation process and being
emotionally integrated with the virtual preterm baby.

As mentioned in a report by the WHO, prematurity is
the second major cause of death among children younger
than 5 years worldwide (after pneumonia). The present study
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promotes the implementation of measures to optimize the
training of health professionals to promote preterm infant
survival, among other issues.”

In prematurity, interventions can address a considerable
number of the risk factors associated with neonatal death,
such as early identification and improved oxygenation, for
which quality neonatal care is required. '’

The current study describes the development process of
a serious game that enables users to evaluate the respi-
ratory process in a preterm infant based on an emotional
design model. The study acknowledges advances in infor-
matics and user satisfaction and the need to train nurses
to properly identify respiratory conditions in preterm in-
fants for early and effective intervention.

The Serious Game

Serious games can be defined as interactive digital tech-
nologies for training and education that include games
and simulations that explore interpersonal development,
diplomacy, organization, health, education, management,
and leadership. The aim of a serious game is to create com-
munication opportunities in which the players learn about
their strengths and weaknesses, receive real-time feedback
on their game performances, and share different solutions
and strategies before, during, and after the game. In serious
games, simulations enhance the human-machine interaction."!

We believe that the user’s affective experiences when in-
teracting with the game are important; rather than focusing
only on aspects of quality and usability, emotions integ-
rate thinking, learning, curiosity, creativity, and decision
making.’ Thus, we are currently interested in emotional
design, which, via both engineering and design initiatives,
has become a new and promising but little-explored area.'?

This new approach could potentially improve the
educational technologies developed by different fields to
support the teaching-learning process.

People do not use interactive software as a mere tool;
instead, they demonstrate interactions that integrate a
wide range of social rules and learned behaviors. The in-
terfaces induce various emotions in the users, who, in turn,
attribute these emotions to the interfaces.'

Positive emotions are important to learning, curiosity,
and positive thinking. Happiness broadens the thinking
processes and facilitates creative thinking. Happy people
more efficiently find alternative solutions and, as a result,
are more tolerant of minor difficulties.*

This emerging interest in user-centered design has stim-
ulated a shift in focus from behavior and cognition to the
user’s affective experiences during human-product interac-
tions.">'? This computational technology development
model attempts to ensure the creative potential. The template
includes the following stages of development: the selection of
the project’s theme and motivational factors, the analysis of

end-users’ needs, the identification of solutions, prototyping,
and the final evaluation with users. The user-centered design
helps to promote the user’s affective experience because the
model stimulates creativity and is visually compelling,
feature-rich, and easy to use.'*

We assumed that educational technologies could poten-
tially contribute to the teaching-learning process, but we
do not intend to present such technologies as a response to
problems in nursing education. We believe that these tech-
nologies can facilitate the teaching of clinical evaluations
of at-risk infants within the complex and continuous pro-
cess of professional nursing training. The contributions of
educational objects to the teaching-learning process de-
pend on the educational methods used to develop and
apply the objects, along with the introduction of such
objects into the institution’s political pedagogical projects
and the development and validation of quality materials
while considering technological, pedagogical, and emo-
tional dimensions. Technology can help with nursing ed-
ucation in a variety of ways. The student or senior nurse
can take advantage of general application features avail-
able on the Internet (e-mails, lists, forums, chats and
homepages). It is possible to develop courses with specific
content for distance education and educational technol-
ogy, but these features can also be added to the daily
classroom experience, thus providing another set of
learning opportunities. Specifically in nursing, technology
can reduce the risks of errors in procedures and decrease
students’ fear and anxiety, allowing them to comprehend
abstract content. Technology can also provide nursing
students with a new way to learn, according to the current
student profile.

2l mETHODS

This is a methodological study of the construction of a seri-
ous game. To develop a serious game for incorporation into the
existing educational technology semiotechnique and semiol-
ogy of preterm newborns (SSPN)," we used the user-centered
design methodological model,'* which was formulated in
accordance with design focused on user emotion.

The serious game development was based on emotional
design and sought to transcend the reductionist idea of a
product tool through an approach that was aimed at un-
derstanding the emotional significance of the relationship
between products and people.'?

Seven components have been presented as relevant to
emotional design-based products'’: subject consistency
(a product’s consistency or effectiveness in responding to
the user’s wants and his/her reasons for using the product),
intrinsic pleasure (the extent to which a product provides
sensory pleasure), confirmation of expectations (whether
the product confirms the user’s expectations relative to an
infinite list of possibilities, starting with the presence of
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unexpected elements in a product), agency (the agent as
the cause of something, either positive or negative), stan-
dards conformity (the product meets or exceeds stan-
dards, compared with its market equivalents), assurance
(the extent to which the product inspires confidence, in-
cluding confidence about its effects in the future), and cop-
ing potential (the extent to which the user can address what
is real or expected in a given situation and the user’s real or
perceived problem-solving abilities).

Emotional design requires an understanding of how the
product relates to individual interests and a comprehen-
sion that emotion itself cannot be manipulated; a design
that attempts to address what drives a person to evaluate
a product in a certain way and the corresponding emotion
itarouses would be a form of “designing for emotions” (as
opposed to “designing emotions”).'®

There are seven phases of model development: (1) the
subject choice and motivational factors of the project,
(2) evaluation and analysis of the user’s needs, (3) solution
identification, (4) goal articulation, (5) question analysis,
(6) development and prototyping, and (7) user evaluation.'”

In phase 1, the project’s subject choice and motivational
factors were based on our experiences with teaching preterm
care and on a literature search. We feel that subject choice
and motivational factors were instigated by the potential
of cybernetics and emotional design and the need to in-
corporate increments into the teaching-learning process
of oxygenation evaluation, an important component of
morbidity and mortality in preterm infants.

In phases 2 to 6 of the serious game development, the
information obtained during the study’s construction, in-
cluding oxygenation evaluation issues raised by the nursing
student users based on their needs and oxygenation eval-
uation content constructed from scientific evidence and va-
lidated by experts, was properly prepared and organized."

The oxygenation evaluation topics and content were
processed in a movie-like script to create scenarios, char-
acters, and actions. The game was produced with Macromedia
Flash 8 (Adobe Systems Inc, San Jose, CA), Adobe Dream-
weaver CS3, and WampServer (open source; available from
http://www.wampserver.com/en/) and incorporated into ed-
ucational technology.

|

A course was created in the Modular Object Oriented
Dynamic Learning Environment (Moodle) virtual learning
environment (VLE) (Moodle, Perth, Australia) to generate
a tool that will be used to complete phase 7, user evalua-
tion of the serious game. This phase will be the subject of a
future study using evaluation tools that address technolog-
ical, educational, and emotional areas.

Bl ResuLts

The existing educational technology was incrementalized
in a serious game called e-Baby that features a simulated in-
cubator environment in which the user performs a clinical
oxygenation evaluation of a virtual preterm infant (Figure 1).
e-Baby was registered with the Portuguese ISBN 978-989-
97031-2 and the Brazilian ISBN 978-85-86862-58-8.

To present e-Baby, we organized phases of the meth-
odological model and correlated them as follows: phases
1 to 5 with the script of the game and phase 6 with the
artistic conceptualization (game design), gameplay, and
interface® settings, which were based on emotional design
components.'’

For the seventh and final stage, we are developing a
study that evaluates the students’ emotions when using
the game, the cognitive impact on the students, ergonomic
aspects and the interface of e-Baby with students as well
as students’ opinion about the game.

Script of the e-Baby Serious Game

The script addresses subject consistency and the emotional
design component that responds to the user’s wants and
his/her motivations for using the serious game.

In phases 1 and 2, the user can perform the following
10 parameters: determine the respiratory rate, observe re-
spiratory features, perform pulmonary auscultation, verify
the respiratory tract permeability, verify O, saturation,
evaluate retraction and its characteristics, evaluate skin
color, evaluate apnea episodes, and verify nasal flaring
and expiratory groaning. After a few hours, the passage
of which is simulated by a clock with rapidly advancing

Dados do prontudrio:
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FIGURE 1. Left, an initial screen from the e-Baby serious game. Right, an animated presentation of data from the medical records of the

virtual baby in the e-Baby game.
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hands, the virtual preterm infant appears to have a more
compromised respiratory function, and the evaluator’s
attention is attracted by a pulse oximeter alarm, which
prompts the evaluator to reevaluate all items in response
to the baby’s worsening condition. During phase 3, the
baby presents severe shortness of breath, giving the user
a chance to evaluate the following parameters: skin
color, respiratory tract permeability, oxygenation, and
O, saturation.

Neonatal nursing and medical-surgical nursing experts
on the game development team chose the infant case ad-
dressed in the game from among seven real and validated
cases of preterm infants in a neonatal unit.'® The chosen
case involved classic and moderate prematurity that pre-
sented problems with oxygenation.

The opening screen of the game features a virtual nurse
that presents the baby and her/his case to simulate a shift
situation in which the information can be read and heard
by the user. In this shift situation, the current history of
the preterm baby and the clinical and social data are pre-
sented (Figure 1).

Based on the case chosen for the game, a script was
produced that included 10 evaluation actions to perform.
In phase 1, the virtual preterm infant presents with less
affected oxygenation; in the next 10 actions of phase 2, the
infant presents with a worsening respiratory condition, and
in the last phase, the virtual infant presents with critically
affected oxygenation.

Potential coping, an important emotional design com-
ponent pertaining to the user’s abilities to solve real prob-
lems, is addressed in the serious game by the increasing
severity of the baby’s condition. Thus, the user first practices
his/her skills with a baby that requires less assistance because
the baby does not present problems with oxygenation; later,
the user skill requirements increase as the game progresses
and the baby’s respiratory status worsens.

The script was designed to allow the user to experience
a sequence of events. First, the virtual preterm infant, con-
nected to equipment, appears in a dynamic image inside
the incubator, while the material needed for the evaluation
is chosen from a bar located at the bottom left of the screen.
The choice of material is determined by a question regard-
ing the evaluation action to be taken. After choosing the

VAMOS AVALIAR A NECESSIDADE DE OXIGENAGAO DO BEBE?

Bresenca da batimentos de
a3 nasal

asbocia do batimentos de
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material, the user can see and choose possible answers. The
user progresses in the game only if he/she does not need
materials for the evaluation, which are available in another
bar at the bottom right of the screen.

Artistic Conceptualization (Game Design)
of e-Baby

The emotional design component responsible for intrinsic
pleasure, which involved the serious game’s sensors, was
determined during the artistic conceptualization.

We made several drafts of the virtual infant based on
photographs and videos available from the researchers
and infant care experts. The infant features needed to be
as close to those of a real premature infant as possible;
specifically, the infant needed to appear emaciated and
have a larger head than a full-term infant. There were
many back-and-forth tests between the development team
and researchers to approve the final virtual preterm infant,
including approval of typical sounds and movements for
the gestational age and the conditions presented. At each
stage of the game, the baby’s respiratory impairment
changes, and this led to the creation of several versions of
babies, sounds, and movements prior to the final approval.
There is also a virtual nurse, represented by a young woman
dressed in white and wearing an identification badge; de-
spite the fact that the neck placement of the stethoscope
does not represent the best way to carry it because the
stethoscope could fall off and cause injury to the baby, we
decided that this professional was changing shifts with the
user and not directly caring for the baby.

The constructed scenario was an incubator with the equip-
ment and materials needed. On the right are buttons for the
clinical oxygenation evaluation (pulse oximeter, clock,
stethoscope, eye, ear). The left buttons are a pulse oximeter
sensor and oxygen therapy masks used to care for the baby;
these were designed by the development team according to
photographs and videos provided by the researchers (Figure 2).

There is a bar on the bottom left of the screen with the
necessary tools for the clinical evaluation. On the right,
the bottom bar displays materials for preterm infant care.
Despite the fact that interventions are not the object of
the game, we believe that, in this teaching moment, it is

VAMOS AVALIAR A NECESSIDADE DE OXIGENACAD DO BEBE?
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FIGURE 2. Left, the scenario, virtual character, and buttons in the e-Baby serious game. Right, instructions for how to play the e-Baby

serious game.
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necessary to remember that actions are always concurrent
and linked; each item to be evaluated in the baby can pro-
mote an intervention that is often immediate and early.

All evaluation buttons, designed on the basis of real ma-
terials, the scenario, and the characters, were created in three-
dimensional models. The definitions of their colors and
textures, the sounds and movements to be produced in res-
ponse to the player’s action, and the location scenarios of
the baby were designed according to the proper literature
and the researchers’ approval.

Gameplay of the e-Baby Serious Game

To confirm expectations, which is a required component
of the emotional design, the presence of unexpected ele-
ments in the serious game was determined at the time of
gameplay.

We defined the rules of the game and the difficulty le-
vels to be provided. Such rules were specified by the devel-
opment team to explore strategies and techniques. These
rules are translated to the users via an icon that they can
access early in navigation (Figure 2); this icon is repre-
sented by an “i” (instructions) in the upper right corner of
the screen and is visible throughout the game.

The virtual preterm infant is in an incubator and is
evaluated by the game user. The user’s knowledge is
tested via a question presented on the right side of the
screen for each evaluation action. The alternative answers
can be chosen only after a challenge is overcome; for each
evaluation action, there is a challenge, such as the choice
of the correct materials and verification in the care bar of
what is needed to continue the game. For each correct
answer, the user gains points, which are shown in a blue
sidebar on the left side of the screen. The bar moves up or
down according to the user’s choice and corresponds to
the sounds produced by the baby, which can be either
laughing or crying; specifically, if the answer is adequate,
the baby laughs, and if the answer is inadequate, the baby
cries (Figure 3).

The e-Baby game comprises phases, each of which pre-
sents a different respiratory condition of the virtual preterm

VAMOS AVALIAR A NECESSIDADE DE OXIGENACAO DO BEBE?
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infant as well as changing movements and sounds. The first
phase presents fewer complications with regard to the oxy-
genation evaluation; in the second phase, the baby worsens
until the last screen, where the virtual infant presents severe
oxygenation impairment (Figure 4).

Another study that is a continuation of this one aims to
verify the impact of the use of the e-Baby serious game on
the emotions of Brazilian and Portuguese nursing stu-
dents. The initial data have shown more than 80 positive
emotions that can be related to the characteristics and
techniques used in e-Baby (ie, the realism of the game)
and the knowledge that students develop from the use of
the game.

At the end of the game, the user is redirected to the feed-
back screen to receive the game score, which is presented
as a percentage, followed by a word or sentence. For ex-
ample, 100%, excellent; 75 %, good; up to 50%, you can
improve; and up to 25%, you need to study more.

The game is presented in Moodle as part of a course
that includes classroom and online activities. After using
the game, the students are debriefed individually via e-mail
and chat. The student presents his/her questions and
considerations, and the instructor provides the debrief-
ing. The evaluation of the e-Baby and the student (cog-
nitive and emotional) is provided in the Moodle virtual
environment.

The opportunity to publish game results on Facebook
allows students to share their activities with their col-
leagues. The use of this social network is very common
among generation Y in Brazil for collaboration in learning
and other purposes.

Interface of the e-Baby Serious Game

The agent component of the emotional design, specifically
the product, user, or situation that causes either a positive
or a negative emotional reaction, was determined during
the interface by each component’s ability to communicate
with the user.

To ensure that the interface permits proper communi-
cation between the game and the player while motivating
and emotionally integrating the user, all screens in the e-Baby

VAMOS AVALIAR A NECESSIDADE DE OXIGENAGAO DO BEBE?
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FIGURE 3. Left, the challenge demonstrated by selecting the eye and the stethoscope. Right, the user challenge in the e-Baby serious game
includes obtaining the stethoscope, auscultating all lung extensions, and choosing the correct alternative.
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FIGURE 4. Left, a second-phase action in the e-Baby serious game. Right, the final stage of the e-Baby serious game, in which the virtual

baby has progressively worsened.

game have the same layout: The baby appears in the center
left, the question triggering the action appears in the center
right, and the instructions button and the “x” to exit appear
at the top right. At the left of the screen, the user follows
his/her score on a blue bar that rises or falls depending on the
player’s performance. A bar at the bottom left of the screen
contains the tools necessary for the clinical evaluation. At
the bottom right, a bar shows the materials for preterm care.

We included a recording camera that is integrated with
the user’s machine webcam through a click button that
records all clinical evaluations conducted on the virtual
preterm infant, thus allowing the user to watch the eval-
uations later and learn from his/her performance.

If desired, the user can use a link on this screen to send
his/her results regarding the virtual preterm baby to the
Facebook social network (Figure 3).

The e-Baby educational technology element is integrated
into the Clinical Evaluation of the Preterm Baby course,
which is available on the Moodle VLE as part of the
offered content, allowing students to perform activities
that provide automatic feedback for self-evaluation along
with other interactive activities, chats, and forums.

2l piscussioN

We constructed the e-Baby serious game as an opportu-
nity to incrementalize the developed SSRNPT educational
technology by incorporating a serious game that would
facilitate clinical oxygenation evaluations in preterm infants
during nursing training. We believed that facilitating the
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learning process through informatics technology would
contribute to improved nurse training.

As recommended, a serious game enables user interfer-
ence during story development. This game incorporates
the user’s choices to modify future phases or challenges,
thus increasing the level of difficulty and repeating the
content at a higher level of difficulty. Additionally, be-
cause it is a game, the ludic aspect is included. Thus, the
contents and strategies explored in the game are described
in detail in the script to emphasize the need for the con-
tinued participation of healthcare professionals, who sug-
gested, amended, and approved the methods used to approach
the content.®

The clinical situation presented in the e-Baby game was
based on a real case and real situations experienced by a
premature baby who was admitted to the neonatal inter-
mediate care unit of a Brazilian university hospital and
her/his family. This case is part of a series of seven cases
collected by two researchers to ensure the reliability of the
study. Established nursing diagnoses were validated by a
group of six nurses according to the scientific recommen-
dations of the field.'® Thus, the case used for the e-Baby
presents the actions of a clinical oxygenation evaluation,
as recommended by the SSRNPT educational technology”
and other authors."”

The simulation of cognitive function and motivation
and the opportunity to construct new knowledge are key
elements of a serious game. Because this is an application
with a specific purpose, its planning required the involvement
of healthcare professionals. Thus, neonatal and medical-
surgical nursing experts’ participation on the development
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FIGURE 5. Left, a screen showing the user’s score for the e-Baby serious game, with a link for the user to share his/her score on Facebook, if
desired. Right, Facebook sharing of an e-Baby serious game performance.
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team was essential for outlining the scope of the game and
for determining the most appropriate ways to address
oxygenation in preterm infants. Serious games are applied
to simulate critical situations that involve risk, decision mak-
ing, and the development of specific skills.®

The interface provided during the game is responsible
for sending data from the player to the application and
vice versa and is characterized by the presentation of the
game, with an introduction, instructions, and configura-
tion. The best interface will be completely unnoticed by
the player, allowing him/her to concentrate during the
development of the story and his/her actions and reactions.
Very elaborate interfaces can confuse the player or draw
more attention to the interface than to the main focus of
the game, which should be the user’s interaction with the
story. Thus, a complex interface could discourage the player
and cause him/her to lose interest in the game.® In e-Baby,
the interface is simple and clear; the element names are
highlighted when the mouse is moved, and the buttons and
appropriate, standardized tools in all screens are intended
not to confuse the user. Four positive emotions (happiness,
desire, fascination, and satisfaction) and four negative emo-
tions (sadness, boredom, annoyance, and dissatisfaction) are
presented in the e-Baby game by Layered Emotion Measure-
ments tool (LEMtool) instruments (SusaGroup, Enschede,
The Netherlands); the game includes dynamic facial expres-
sion animation and corporal and vocal components.

The user can move forward and backward in e-Baby as
many times as necessary until he/she learns what is re-
quired during practice with a real baby without excessive
manipulation. The e-Baby presents a simulation that is as
realistic as possible for this population group, and thus,
the student can interact in the most appropriate way by
perceiving himself/herself as an emotionally integrated
part of the process.

Regarding emotion and technology, users do not re-
spond to interactive software as a mere tool; instead, they
demonstrate an interaction that contemplates a wide
range of social rules and learned behaviors. The interfaces
induce various emotions in the users who, in turn, attribute
them to the interfaces.?

Positive emotions are important to the learning process
and to curiosity and positive thinking. Happiness broadens
the reasoning processes and facilitates creative thinking. Happy
users more efficiently find alternative solutions and, as a result,
are tolerant of minor difficulties.* When e-Baby is used, the
user’s happiness can be observed by his/her achievement of
goals and needs and the pleasantness and safety of naviga-
tion, and self-esteem will be positively influenced.

We believe that educational technology can assist with
teaching preterm infant care within the complex and
continuous process of professional nurse training when it
is potentially significant and has a logical meaning to the
student.® The contributions of educational technologies
to the teaching-learning process depend on the teaching

methods used to develop and apply the technologies,°
on the incorporation of technology into the political
pedagogical projects of the institution, and on the quality
of developed and validated materials, while considering
technological, educational, and emotional dimensions.

The technology was available as part of a Moodle course
on clinical evaluations of preterm infants, increments of
face-to-face encounters in the Simulation Center and the
neonatal units, and the study of distance moments using
the navigation in the technology itself as well as chats and
forums on the subject.

The course on the clinical evaluation of preterm infants
is offered to students in the last semester of the nursing
degree course. In addition to being available in the Moodle
course, the e-Baby game can be accessed every day free of
charge n the Web site of the Research Group in Nursing
Care for Children and Adolescents at the University of Sao
Paulo at Ribeirdo Preto College of Nursing, http:/www2
.eerp.usp.br/site/grupos/gpecca/objetos/ebaby/.

In higher education, the availability of technology in
courses in the Moodle virtual learning environment is
more efficient than in courses for which the course
materials are available on the Web site because of the set
of activities in which the students participate during the
learning process.”! In the literature, in a comparison of
Moodle courses and courses with materials available on
the Web site, the students showed greater satisfaction
and learning motivation in Moodle courses and greater
interpersonal contact (learning from each other). The pro-
fessor reported improved online contact with students and
monitoring of their activities. Technology-inclusive courses
that use a combination of online and face-to-face experi-
ences will be predominant in the future.*?

|| CONTRIBUTIONS AND LIMITATIONS

The implementation of a serious game about oxygenation
provides educational technology with great potential to
support a more flexible, attractive, and interactive teaching-
learning process with simulations that allow maximum ap-
proximation of reality.

We believe that technology facilitates more useful train-
ing for clinical oxygenation evaluations of an at-risk pop-
ulation group, specifically preterm infants, because the
user can interact more appropriately with the educational
technology and perceive himself/herself as an emotionally
integrated part of the process.

The limitations of the serious game include the fact that
the user needs access to a computer or tablet with a good
Internet connection. Moreover, the effective learning me-
diated by a serious game can occur only during a pedagogical
nursing education that ensures student autonomy and
participation and provides debriefing moments with the
user after navigation.
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Bl concLusIONS

Serious game development enabled the production of an
educational technology tool for nurse training that con-
sidered pedagogical and psychological aspects related to
the learning process in accordance with the current sce-
nario of intense informatization.

With this study, we hope to contribute to research on
the development and use of emotional design-focused edu-
cational technologies and to thus assist the teaching-learning
process while envisioning a new technological and educa-
tional context that includes electronic and mobile learning.

According to the 2012 WHO document, prematurity is
the second most common cause of infant mortality among
children younger than 5 years worldwide. The report re-
commends adequate and permanent training of the health
team that works with premature infants.

This study may strengthen the training of nursing pro-
fessionals who work with premature newborns, a vulner-
able population. The game can be a feature of training via
free access on the Internet, and it can be used in professional
training courses offered by educational or health institutions.
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