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Educational technology on expressing breast milk: development and validation
of a Serious Game

Abstract
Objectives: to develop and validate a Serious Game about expressing breast milk for

occupational nurses working in agribusiness companies.
Method: methodological study, carried out in three stages: construction, evaluation and

validation of the Serious Game. This study was carried out in 2020, included nine nurses
from an agribusiness company and nine specialists in obstetrics and health worker.

Results: the game was structured in four phases: preparation for expressing milk
(previous general care needed for expressing milk); methods for expressing milk (techniques
to express milk); storage (care related to containers and temperature); the use of breast milk
(transport, thawing method, and provision to the child). The content was validated by experts,
obtaining an overall Índice de Validade de Conteúdo(Content Validity Index) of 86.72%. The
game was tested by occupational nurses, and its “usability” was validated by the System
Usability Scale instrument, with an index of 83.89%, and the “knowledge improvement” by
the EGameFlow instrument with a mean of 6.52.

Conclusion: the Expressing Milk Game technology obtained a high level of validity in
terms of content and usability, demonstrating that it is an educational technology for health
professionals to guide the maintenance of breastfeeding to nursing mothers.
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Introduction

Breastfeeding (BF) contributes to a healthier and
more environmentally sustainable universe,
promoting countless benefits for the mother and
child, being the ideal food for the child's growth and
development.1-3 Despite its proven benefits,
degrowth of this practice, especially exclusive
breastfeeding until the child is six months old, is
closely linked to the insertion of women in the
working environment, For this reason, healthcare for
the working mother and the adequacy of her work
environment are essential.4

From this perspective, it is important for the
nursing mother, especially when returning to work,
have guidance on the importance and maintenance
of breastfeeding, as well as the practice of
expressing milk during the working day.5 However,
based on observations from one of the researchers in
this study who works as a nurse in an agroindustry,
nurses need to be trained in regard to the care to
provide by expressing milk for nursing mothers.
Fellow nurses said they did not feel capable and
confident to promote/guide puerperal women on
their return to work. Several times these women
faced situations such as mastitis, fissures, and had
numerous doubts about expressing milk, storage and
provision of the breast milk.

Thus, an effective teaching and learning process
is essential for the qualification of health profes-
sionals who work with nursing mothers.6 Serious
Game (SG) represent a strategy capable of
promoting teaching-learning. This is a technology
characterized by the ability to disseminate know-
ledge digitally, transforming educational paradigms
and standing out among other conventional teaching-
learning methods.7

The educational technology of Serious Game,
developed through software and specific interac-
tivity tools, has as its main focus to develop
teaching-learning strategies to stimulate clinical
reasoning and decision-making, especially in the
area of Medicine and Nursing.6

Considering the numerous advantages for the
learning process and health education that the
Serious Game makes possible, a study was carried
out with the aim of developing and validating a
Serious Game on expressing breast milk for occupa-
tional nurses working in agribusiness companies.

Methods

This is a methodological study in which an educa-
tional technology of the Serious Game type was

developed and validated. The product was developed
in three stages, namely: construction and validation
of the educational content; development of the
Serious Game; and validation with the target audi-
ence.

The first stage consisted in the construction of
the content regarding the care and practices of
expressing breast milk. To this end, scientific
evidence was sought in the SciELO, PubMed and
Scopus databases, in addition to manuals from the
Ministry of Health, technical notes and documents
from the Rede Brasileira e Global de Banco de Leite
Humano (Brazilian and Global Human Milk Bank
Network).

The content was organized in four topics in order
to describe the process of the preparation for
expressing milk, expressing milk itself and its
storage and provision of breast milk. At first, the
necessary care is addressed before starting
expressing milk, especially regarding to hygiene.
Secondly, the methods/techniques recommended to
begin expressing milk and the possible complica-
tions in case of inadequate procedure are described -
guidelines that facilitate expressing milk  Thirdly,
the storage, care with the identification, sizes and
cleaning of the collecting bottles are portrayed –
processes to ensure quality storage, temperature and
recommended time for refrigeration and freezing.
Fourth, guidelines are provided on the use of breast
milk, detailing issues on transport, ideal form of
thawing, and care during provision to the child.

Initially, the educational content was organized
in the Power Point® software, totaling 29 slides.
Each slide contained one of the questions of the
gamewith corresponding alternativeanswers.

For validation content, the participation of
professionals who were part of the research groups
with expertise in the area of breastfeeding was
sought. A search was carried out in the Diretório dos
Grupos de Pesquisa do Conselho Nacional de
Desenvolvimento Científico e Tecnológico (CNPq),
(Directory of Research Groups of the National
Council for Scientific and Technological
Development), considering the search term “breast-
feeding”. Thirty-nine groups were identified;
however, for this study, we chose to select those
specific to the area of nursing. Thus, 12 groups were
selected; however, it was found that three had not
been updated for more than 12 months, so only nine
were selected.

The first strategy for the specialists was to search
and contact the leaders of the research groups, but
the expected return was not obtained, for not
reaching the number of six researchers as recom-
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mended by the authors, Polit and Beck.8 Therefore,
contacts were made with regional/local specialists
with expertise in the area of breastfeeding and
healthworker, with doctoral academic training.

The invitation to participate in the study was
made via email and the instruments for data collec-
tion were made available via Google Forms®. Nine
experts returned to content the evaluation, two
researchers from the research groups and seven
regional experts.

After accepting to participate in the research, the
experts received a questionnaire with the following
questions: sex, academic background, time since
graduation, place of work, area of operation, contact
with digital games, and use of digital games as
educational tool. These data were analyzed using
descriptive statistics with calculation of relative
frequency and median.

Next, two instruments related to validation
content were sent: the first consisted of 14 questions
with content related to the preparation and methods
of expressing milk, and the second consisted of 15
questions about storage and supply of expressed
milk. The instrument used for validation content was
the Validade de Conteúdo (IVC) (Validity Content
Index), which allows the experts to check the agree-
ment on a given topic.9 In this context, each
slide/screen (question and answers) was evaluated
using a Likert type scale, in which each item repre-
sented a score from 1 (one) to 4 (four), being: 1 =
totally adequate; 2=adequate; 3= partially adequate;
4= inadequate. The score was calculated by the sum
of agreement of the items evaluated with 1 and 2,
and the items evaluated with a score of 3 and 4 were
revised. To be considered valid, each item had to
present a IVC greater than or equal to 0.78%, so the
items that presented a lower result were changed.

The second stage of the study dealt with the
development of the educational technology called
Expressing Milk Game, which was elaborated in six
phases: concept; pre-production; production; alpha,
beta and gold phase.10

The creation of a Serious Game in the health area
requires mastering the content, as well as other areas
that involve the process, such as knowledge about
technologies and design. It is necessary for the team
to be multidisciplinary in order to minimize the risks
of launching products that do not meet educational
and technological expectationsl.6 From this perspec-
tive, a multidisciplinary team was formed to develop
the Serious Game, with professionals from the field
of nursing (responsible for educational content),
information technology (programming), and design
(interfaces).

Thus, the Serious Game was developed in the
following steps: concept; pre-production; produc-
tion; alpha, beta and gold phase. After the team
defined the concept and pre-production elements, the
first version of the game was developed (production
phase); then, this version was tested and evaluated
by the target audience - nurses (alpha phase), and the
items identified as needing improvement were
passed on to the programming team for adjustments,
and the second version of the game was developed
(beta phase). The conclusions were carried out so
that the game could be implemented with the nursing
staff (gold phase)of the company. The production of
the Expressing Milk Game lasted five months until
the version presented to be evaluated by nurses
working in the agribusiness company.

The initial sketch of the game was made by the
master's student in nursing, who organized the
“screens” in Power Point® to present the idea to the
other team members. With knowledge of the mate-
rial developed, the professional designer developed
the first version of the game interfaces, which went
through a process of validation and adjustments after
suggestions from the master's student and advisor.
The version of the interfaces and content was passed
on to IT professionals for programming. This stage
of development lasted five months (November 2019
to March 2020). During this time, several adjust-
ments were made to the product related to the
content, layout and design. These alignments were
made in team meetings in order to prepare the best
version to be tested by the target audience.

The third stage involved the validation of the
Serious Game with the target audience. All the 14
occupational nurses who work in a large agribusi-
ness company with branches in the States of Santa
Catarina, Rio Grande do Sul, Paraná and Mato
Grosso were invited to participate in this stage.
Thus, the criterion for inclusion was to be a nurse
working in the agribusiness company, the focus of
this work was regardless of the length of experience
and sector (work or corporate health). As an exclu-
sion criterion, nurses away from their activities due
to illness or accident, vacation or maternity leave at
the time of data collection were excluded.

At the time of the study, all were able to partici-
pate. They were invited via email, with the link to
access the game and the data collection instruments
that were made available via Google Forms®. Nine
nurses sent the evaluation of the SG. The others justi-
fied that they were at the forefront in actions to
prevent the Coronavirus pandemic (COVID-19) and
had no time at that moment for a careful evaluation
of the game. Considering the number of eight evalu-
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of Technical Standards), which indicates at least
eight evaluators are needed to validate the software.8

The present study was approved by the Ethics
Committee for Research Involving Human Beings of
the Universidade do Estado de Santa Catarina–
CEPSH/UDESC under the opinion number
3.670.919. To use the “EGameFlow” instrument
translated and validated by the Learning Objects
Laboratory (LOA), authorization was requested via
e-mail. All participants declared consent on the
Informed Consent Term sent via e-mail.

Results

In the validation content, 66.7% of the specialists
worked in the area of women's health/obstetrics and
33.3% in the area of occupational health. Among the
professionals, eight worked in a higher education
and one in teaching and care. The median time of
graduation was 20 years. All experts answered that
they considered the use of digital games as an inter-
esting educational tool, but 50% rarely used this
technology and 50% used it on a monthly basis. As
for the preferred device of use, 88.88% opted for cell
phones and 11.11% for computers. The validity
content index of the consulted experts is shown in
Table 1.

The overall IVC content evaluated was 86.72%.
Although the IVC was high and considered vali-
dated, the team analyzed the experts' suggestions and
changed the questions with a change rate greater
than 0.78%. The changes made are described in
Table 2, making it possible to see how the version
sent for evaluation was and how it looked after the
suggestions and changes made by the researchers.

The experts also suggested the inclusion of two
questions in the Expressing Milk Game. One of them
was added to the second phase, addressing the
importance of guiding the nursing mother that the
collected milk is usually little (volume) in relation to
what the baby drinks. The other question was in the
third phase, about the size of the collecting bottles,
that need to be small to avoid waste. It is noteworthy
that the textual script was adapted and corrected by a
professional with a degree in Linguistics.

After making the changes suggested by the
experts and professionals, the game was structured
with the contents distributed as follows: in the first
phase, four questions about the preparation for
expressing milk; in the second phase, eleven ques-
tions about theexpressing milk technique; in the
third phase, eight questions about storage; and in the
fourth phase, eight questions about the transport of
milk after the collecting  thawing method, and provi-

ators recommended by the Associação Brasileira de
Normas Técnicas (ABNT)8 (Brazilian Association
of Technical Standards), a total of nine nurses was
considered sufficient to validate the technology.

Along with the link to access the game, an
instrument was sent to characterize the target audi-
ence with questions about sex, age, time of experi-
ence, time of work in the agribusiness sector, contact
with digital games and use of digital games as an
educational tool. The instrument was analyzed
through descriptive statistics to calculate the relative
and median frequency.

Two instruments were used to evaluate the
Expressing Milk  Game. The System Usability Scale
(SUS) instrument was used to measure usability,
which is considered an easy-to-understand tool that
takes into account the opinion of users, evaluating
the satisfaction of the target audience.11 The ques-
tions were graded on a Likert-type scale, with values
from 1 to 5, classified respectively as (1) "I strongly
disagree", (2) "I disagree", (3) "I neither agree nor
disagree", (4) "I agree" and (5) "I strongly agree".

To calculate the index, first, the sum of the score
of each item was performed (score from 1 to 5). For
the odd questions, the individual score was the grade
received minus 1. For the even questions, the contri-
bution was 5 minus the grade received. After this
process, the sum of all the scores was multiplied by
2.512, thus obtaining results between 13 and 20.5
(Worst possible); 21 to 38.5 (Poor); 39 to 52.5
(Medium); 53 to 73.5 (Good); 74 to 85.5 (Excellent);
and 86 to 100 (Best possible).1

In order to assess the satisfaction/learning of the
Serious Game, the instrument EGameFlow,
“Knowledge Improvement” consisting of five ques-
tions, was used, which is validated and has been
applied in other games.13 The questions were graded
on a Likert-type scale, with values from 1 to 7,
according to experience with the game, with 1 being
“it does not meet the objective” and 7 “it meets the
objective with excellence”. The final evaluation of
the category was based on the arithmetic mean of the
items. In addition to the SUS and EGameFlow
instruments, the following question was included:
“Do you have any criticism and/or suggestions about
the product?”.

It is noteworthy that there was no sample calcu-
lation for the professional nurses participanting in
the study, since all (100%) who worked in the
agribusiness company in question were selected for
the study. As for the experts, there were nine partici-
pants, following the recommendation of the
Associação Brasileira de Normas Técnicas
(ABNT/ISO/IEC 25062:201) (Brazilian Association
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sion to the child.
The Expressing Milk Game was built in the form

of a quiz, in the point-and-click genre (the player
defines the action he will take -"point"; screen loca-
tion - "click") and was developed to work on the
Android platform to be used in cell phones. It is in
2D format and we chose to use the Unit tool, due to
the flexibility in working with games of this format.

During the game, the health professionals must
answer the questions by clicking on the answer alter-
native that they judge to be correct. Whenever the

players get the question right, they are rewarded with
points (1st phase questions: for each correct answer,
20 points; 2nd phase: 40 points; 3rd phase: 60 points;
and 4th phase: 80 points). When the incorrect answer
is selected, the player "loses a life" and the avatar
appears with a facial expression of sadness/disap-
pointment, with an observation of correction, and
also, to relax the moment of the failure, local
speeches/sayings of the South region were adapted,
like “mas bah; que barbaridade...”  “but hey!;what a
shame….” When reaching the end of the game, the

Table 1

Expert assessment of the content on the Expressing Milk Game, 2020.

Phases                                         Questions          IVC %                                  Experts’ suggestion

I accept            I partially accept              I do not accept 

1st Phase - Preparation for  

expressing milk 1 77.8 x

2 77.7 x

3 88.9 X

4 77.8 x

2nd Phase

Method / technique for 

expressing breast milk 5 88.8 x

6 77.8

7 100.0 x

8 100.0 x

9 77.8 X

10 88.9 x

11 66.7 x

12 88.9 X

13 88.8 x

14 77.8 X

3rd Phase - Storage of the  

expressed breast milk 15 87.5

collected 16 87.5 X

17 50.0 x

18 74.7 x

19 100.0

20 87.5

21 87.5 X

4th Phase -

Provision of the expressed 

breast milk to the child 22 100.0

23 100.0 x

24 100.0 x

25 75.0 X

26 100.0 x

27 100.0

28 100.0

29 87.5
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Table 2

Demonstration of the changes made on the Expressing Milk Game after experts’ evaluation, 2020.

Question                           Game in the evaluated version                                  Game final version                                                       

1

2

4

5

7

8

10

11

13

17

18

To cover hair, use mask, the washing of breasts
and washing of hands.

Before starting expressing breast milk, it is recom-
mended the washing of the breasts with:

Adornments like watches, bracelets, rings and
products that can set off smells like perfumes and
creams.

The practice of expressing milk can be performed
through:

The thumb must be positioned at the upper edge
of the areola and the index finger at the lower
edge, supporting the breast with the other fin-
gers.

Lightly compress the breast towards the chest.

In circular movements, in the nipple-areolar
region, with your fingertips, massage with your
hands, and the rest of the breast, in painful areas,
massage should be intensified, moving the breast

in a forward-inclined position can be encouraged.

Correct, as it contributes to a reduction of up to
90% of the bacterial population; incorrect, as dis-
carding milk does not reduce bacterial population

Which guidelines are important to stimulate oxy-
tocin; getting comfortable and relaxed, thinking
about the baby, making gentle massages 

Having adequate containers, the expressing milk
process must be adequate, following the guide-
lines regarding hygiene, it must be stored in a suit-
able place, not necessarily a place only for this pur-
pose, maintaining adequate temperature.

Previous washing of the bottle with soap and
water, it is recommended to boil the lid and let it
dry on a clean cloth.

To cover hair, use mask, wash hands and wash breasts.

Before starting expressing breast milk, it is recom-
mended to wash the breasts with:

Adornments such as watches, bracelets, rings, non-
intact nail polish and products that can set off smells
such as perfumes and creams.

The practice of expressing milk can be performed: (the
word through was removed from the question).

The thumb must be positioned at the upper edge of
the areola and the index and the middle fingers at the
lower edge (supporting the breast with the other fin-
gers was removed).

Keep fingers steady and lightly compress the breast
backwards, toward the chest.

In circular movements, with the fingertips in the nipple-
areolar direction, on painful areas, massage should be
intensified, moving the breast in a forward-tilting posi-
tion can be encouraged (the word region and massage
with your hands, and the rest of the breast were
removed).

Correct and incorrect answer optional (as it contributes
to a reduction of up to 90% of the bacterial popula-
tion; incorrect, as discarding milk does not reduce bac-
terial population were removed).

To stimulate the production of oxytocin, it is important
to guide the nursing mother about; water intake, prop-
er nutrition, staying comfortable and relaxed, thinking
about the baby and making gentle massages (begin-
ning of the sentence, which guidelines are important,
was removed). 

Maintaining hygiene throughout the expressing milk
process; having suitable containers; milk must not be
filled to the top of the bottle; suitable storage location
and temperature (organized in the order of presenta-
tion and for this purpose only was removed).

Previously wash with soap and water, boil the lid and
the bottle for 15 minutes and let it dry on a clean cloth. 

continue
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Table 2

Demonstration of the changes made on the Expressing Milk Game after experts’ evaluation, 2020.

Question                           Game in the evaluated version                                  Game final version                                                       

23

24

26

Expressing milk (which has been refrigerated)
must be transported home by the nursing mother
at a temperature of ___

Expressing milk (which has been thawed) must be
transported home by the nursing mother at a tem-
perature of ___

Remove it from freezer and leave it in refrigerator
and then heat it in bainmarie

Breast milk (which has been refrigerated) must be
transported home by the nursing mother at a maxi-
mum temperature of_ (the word expressing was
removed).

Breast milk (which has been frozen) must be transport-
ed home by the nursing mother at a maximum temper-
ature of__ (the word expressing was removed).

Remove it from freezer and leave it in refrigerator and
then heat it in bainmarie
without boiling it.

concluded

player saves the score in the ranking. In Figure 1, it
is possible to observe the game interfaces.

The validation with the target audience was
carried out in two aspects: “Usability” and
“Improvement of knowledge”. Nine occupational
nurses participated in this stage, all women, ranging
from 27 to 52 years old, with a median of 33 years.
The mean length of time working as an occupational
nurse in the agribusiness company was 9.7 years.
Regarding to the use of games as an educational tool,
88.9% thought it was important and 11.1% still had
no opinion. As for contact with games, 66.7% played
them rarely, 22.2% weekly and 11.1% monthly. All
of them said they prefferred playing on cell phones.

Regarding the usability of the Expressing Milk
Game, evaluated by health professionals, the mean
obtained was 83.89%, classified as excellent, as can
be seen in Table 3. Only one nurse indicated that
usability could be improved and the suggestion was
to offer the possibility of accessing the questions that
had already been answered.

Regarding the evaluation of the category
"Improvement of knowledge" by the EGameFlow
(Tsuda et al.14) instrument, which contains a Likert
scale from 1 (It does not meet the goal of catching
the attention) to 7 (It meets the goal of calling the
attention with excellence), it was seen that the final
score had a mean of 6.52, as shown in Table 4. This
result shows that the nurses considered that the
Serious Game improved their knowledge about
expressing breast milk.

At the end of the evaluation of the Expressing
Milk Game, the nurses answered the question,
expressing a fruitful experience with the educational
technology: “Excellent tool”; “Very good game!
Congratulations”; “I learned a lot from this game, it

was a great experience”.
Given the positive results, the Expressing Milk

Game was implemented in the agribusiness company
as a continuing educational program, being made
available to all health professionals and is in the
process of being made available on PlayStore.
Likewise, readers of this article who are interested in
having/knowing the game, just request the link by e-
mail: ordenhagame@gmail.com. It is also note-
worthy that there is no conflict of interest among
researchers, academic and the agribusiness company.

Discussion

The Expressing Milk Game was considered an
adequate technology by the experts, since theIVC
obtained a value of 86.72%, considered fully satis-
factory according to a study of educational technolo-
gies.15 The content validation process is extremely
important,16 for this reason, the questions that
reached a lower IVC were readjusted. Thus, this
procedure adopted was enriching and essential for
the improvement and qualification of the Serious
Game.

It is of paramount importance that educational
technologies contain truthful content, based on
scientific knowledge, in order to increase credibility
and demonstrate commitment to the knowledge
development process.17 In addition to the need for
scientific content, it is essential to adapt the evidence
for the local context so that there is the translation of
knowledge between researcher and user.18 The tradi-
tional methodologies used for this purpose need to
be innovative and the use of games can be an alter-
native.

Still, developing the contents to be covered in
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Figure 1

Expressing Milk Game Interfaces produced for nurses working in agribusiness companies, 2020.

Table 3

Presentation of the scores of the occupational nurses' assessment regarding the usability of the Expressing Milk Game,

2020.

Questions SUS                                                                                       Nurses                               

Nur 1      Nur 2        Nur 3        Nur 4       Nur 5       Nur 6      Nur 7     Nur 8      Nur 9

1- I think I would like to use 

this product often 3 3 4 3 4 4 4 3 4

2- I consider the product more 

complex than necessary 2 2 4 3 4 3 2 3 4

3- I think the product is easy 

to use 3 4 3 3 4 4 4 3 4

4- I think I will need help from 

a technician to be able to use

this product 3 4 3 4 4 4 4 3 4

5- I consider the various features

of this product are well integrated 4 3 3 3 4 4 4 3 4

6- I think this product has many

inconsistencies 3 3 4 3 4 4 3 3 4

7- I suppose most people will learn

to use this product quickly 2 4 4 3 4 3 3 4 0

* System Usability Scale (SUS) instrument, BROOKE, 1996, translated by Padrini-Andrade, et al.11

continue
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applications requires skill from the researcher, since
a transformation of knowledge is required, and the
product needs to be instructive, interesting and
coherent.17 In the midst of the technology era, it is
challenging to propose a relevant product for the
healthcare field.

As for usability, the Expressing Milk Game was
rated as excellent. It is believed that this opinion is
associated with the development process, which
involved professionals from health, informatics and
graphic design, and this broad interdisciplinary look
was extremely important for the development and
improvement of the game. The contributions made
by multidisciplinary teams are essential in the deve-
lopment of technologies, as they enrich the process
with technical knowledge.19

Occupational nurses certified the Expressing
Milk Game as a technology that improves know-

ledge, since in the final assessment reached an excel-
lent score, similar to a study that also validated the
improvement of knowledge through games.20

Studies that applied this educational metho-
dology highlight positive ratings, as it motivates
users, making them interested in the content.21,22

From the moment a person has the experience with a
Serious Game, they clearly perceive its relevance in
relation to traditional teaching and learning metho-
dologies.20 Thus, it is believed that this technology
contributes to the care provided to the health of
nursing mothers.

The use of games is considered a trend in profes-
sional training. They are able to stimulate engage-
ment through living experiences. So, it is possible to
predict that this is an innovative teaching and
learning strategy that has conquered space in the
educational sphere.23 This way, it is essential that its

Table 3

Presentation of the scores of the occupational nurses' assessment regarding the usability of the Expressing Milk Game,

2020.

Questions SUS                                                                                       Nurses                               

Nur 1         Nur 2       Nur 3        Nur 4        Nur 5       Nur 6      Nur 7      Nur 8          Nur 9

8- I consider this product too 

complicated to use 2 4 4 3 4 4 4 4 4

9- I felt very confident using 

this product 2 3 4 3 4 4 3 3 0

10- I had to learn a lot before 

I could handle this product 1 3 4 3 4 3 4 3 4

Summing questions 25 33 37 31 40 37 35 32 32

Result SUS* % 62.50% 82.50% 92.50% 77.50% 100.00% 92.50% 87.50% 80.00% 80.00%

Classification Good Excellent Best  Excellent Best  Best  Best  Excellent Excellent

possible possible possible possible

* System Usability Scale (SUS) instrument, BROOKE, 1996, translated by Padrini-Andrade, et al.11

concluded

Table 4

Final mean assessment of health nurses at work about improving their knowledge on Expressing Milk Game, 2020.

Criteria on Knowledge Improvement Category -EGameFlow                              

Final mean

1- Does the game improve my knowledge? 6.7

2- Do I understand the basic ideas of the content presented? 6.4

3- Do I try to apply the knowledge in the game? 6.5

4- Does the game motivate the player to integrate the presented content? 6.5

5- Do I want to know more about the presented content? 6.5

* EGameFlow instrument, Improving Knowledge category (Tsuda et al.14)
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use be encouraged in education, especially when it
comes to professionals’ training/qualification in the
working field.24

It appears that the use of educational technolo-
gies by health professionals is a reality, as they
increasingly use smartphones in clinical practice.25

In this study, it was evidenced that the Serious Game
technology enables the training/qualification of
health professionals who are nursing mothers,
promoting the continuity of breastfeeding after the
mothers return to work. In addition to training
professionals, it is essential that companies promote
knowledge about the importance of breastfeeding at
the workplace.26

This research allowed the description of the
stages in developing and validating an educational
technology from the Serious Game type about
expressing breast milk by nursing mothers. The
methodology proved to be able to support the deve-
lopment and validation of the Expressing Milk
Game, as a contribution to the experts and the target
audience that made it possible to detect the neces-
sary changes to be made to qualify this educational
health technology.

It is noteworthy that, for the educational script to
have credibility and reliability, it is extremely impor-
tant that the stage of construction of the content is
based on scientific evidence. Therefore, it is essen-
tial to carry out a search on the topic in databases of
indexed journals, as well as the use of protocols from
recognized organizations and association in the
health field. And also to highlight the importance of
the process of validation content by professionals in
the area who have, in addition, to technical-scientific
knowledge, the knowledge arising from the practice
in daily care.

The development of a technology of the Serious
Game type demands time and commitment from the
team, since many meetings and dialogues among
members are required. However, this interdiscipli-
nary process provides the improvement of the
professionals involved, as there is an exchange of
knowledge between the areas of health, computer
science and graphic design.

Although the Expressing Milk Game is relevant
as a potential learning technology for health profes-
sionals who work in industries and need to guide
nursing mothers after returning to work to continue
breastfeeding, its development had some limitations.
The main limiting factor was not having been tested
and evaluated by a larger number of health profes-
sionals who work in the healthcare for nursing
mothers.

Finally, the importance of the attractive and

motivating educational technologies is stressed.
They are innovating and improving health education
processes, enhancing training and making it attrac-
tive. From this perspective, due to the natural
competitive appeal of games, Serious Games prove
to be a fruitful educational strategy.
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