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Abstract—Digital game-based learning is a ludic approach that has evolved
through the development of information and communication technologies
(ICT), making the learner an active participant in the virtual learning environ-
ment instead of a mere observer. It is an electronic simulation tool suitable for
improving learning efficiency as well as learner engagement and motivation.
The integration of this educational technology in the teaching and learning pro-
cess can contribute to the construction of knowledge, the development of new
skills and attitudes among students. The purpose of this study is to investigate
the impact of serious game on the learning, behavioral engagement, and moti-
vation of nursing students. To do this, we first conducted a study with a sample
of 58 polyvalent nursing students divided into two groups; one experimental
and the other as a control. Both groups benefited from the same content taught
at a distance, however, the experimental group benefited from an online serious
game after the course. By comparing the summative scores of the two groups
using the Student’s t-test, the results show that the serious game improved the
students' clinical knowledge of pediatric nursing (t= -2.706, p=0.009). Howev-
er, it did not have an effect on clinical skills (t= -0.373, p=0.711). As a second
step, we have studied the impact of the game on the learners' behavioral en-
gagement based on the analysis of the digital traces of the students' work.
Meanwhile, the motivation is analyzed using a questionnaire developed from
the ARCS scale of Killer (2010), which is distributed to the experimental group.
By comparing the means and deviation standards, the results show that the stu-
dents give the satisfaction factor the highest score (4.71+0.34) followed by the
relevance, attention, and confidence factors. To obtain reliable results, however,
it is necessary to repeat the serious game experience in several nursing mod-
ules. In addition, the impact of combining serious game with simulation on the
learning of nursing students should be studied.

Keywords—serious game, nursing students, clinical learning, motivation,
engagement
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1 Introduction

Digital technology improves the understanding of the theoretical contents taught
and facilitates the articulation between theory and practice. At the same time, it de-
creases anxiety among students [1]—[4]. In this context, digital game-based learning is
a ludic approach that has emerged with the development of information and commu-
nication technologies (ICT) making the learner an active participant in the virtual
learning environment instead of a mere observer [5]. Therefore, the integration of this
educational technology in the teaching and learning process can contribute not only to
the construction of knowledge and the development of new skills and attitudes in the
student but also help teachers in their practice[5]-[7].

In the field of health, nursing students encounter difficulties in transferring clinical
knowledge into skills and competencies, and also in adapting to the real clinical envi-
ronment; difficulties related to critical thinking and reflection skills necessary for a
nursing diagnosis [8], [9]. Therefore, the integration of serious games allows for an
improvement in learning efficiency, a strong involvement and commitment of the
learner in situations allowing for the transfer of knowledge, as well as a preparation
for real-life situations in a safe setting [6], [8], [9].

Moreover, several authors have described the advantages and benefits of integrat-
ing the serious game into student learning, namely; the possibility of sharing the game
with an unlimited number of students, the flexibility of access in time and space, and
the unlimited number of repetitions. In addition, the student can progress at his or her
own pace, and the teacher can monitor and evaluate the student's progress and actions
[10], [11]. The serious game, through the challenges and learning opportunities it
offers, allows the learner to build self-confidence, autonomy and decision-making
capacity before taking charge of real patients [12], [13].

Moreover, studies demonstrate that learners are more motivated to engage in learn-
ing activities that use information and communication technologies (ICT) than in
traditional classroom practices [14]. In particular, serious game and simulation con-
tribute to changing their attitudes towards learning [15].

Nevertheless, the integration of the serious game allows the student to demonstrate
clinical learning in a safe simulated setting [16]-[19] and at the same time makes it
easier for the teacher to monitor the students' progress and measure the levels of
learning achieved through appropriate feedback [16], [20], [21].

Therefore, the serious game can be a complementary tool to other learning meth-
ods adopted, given its cost, easy use and acceptance by students.

Nonetheless, and according to Kiili (2005), a serious game environment must meet
the following fundamental criteria: clear objectives based on prior learning, the histo-
ry of the setting, the presence of challenges and a grading system, feedback, as well as
the aspect of playability and the student's sense of control [22]-[24]. These well-
designed criteria allow reinforcing the external motivation of the student through
these 4 facets which are; attention, relevance, confidence, and satisfaction [25].

Although training in Morocco's higher institutes of nursing and technical health
professions (ISPITS) has been reformed through the adoption of the LMD system and
the competency-based approach, teachers continue to encounter difficulties in inte-
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grating ICTs and in assessing students' clinical learning [26]. A study conducted in
several ISPITS with a total of seven showed that their training on assessment is most-
ly focused on theoretical concepts of assessment and the design of assessment tools
(75.2%), at the expense of the use of innovative tools such as simulation (13.8%).
This is due to the lack of resources and simulation laboratories [27].

The problem question we want to address is part of a strategy to improve learning
and motivation among nursing students. It aims to study the impact of serious game
on the learning of nursing care in pediatrics among nursing students and on their en-
gagement and motivation.

As such, our problematic aims to answer two questions:

1. To what extent does serious game contribute to improving nursing learning among
polyvalent nursing students?

2. What is the impact of serious game on behavioral engagement and motivation of
polyvalent nursing students?

2 Literature review

2.1 Digital game based learning

Digital game-based learning is an approach that is based on three fundamental fac-
tors; structure, participation, and appearance of the game. The first factor is structure,
which allows for better integration of the student into the game and builds confidence
through a clear demonstration of the game's rules, objectives, and overall activities.
Unlike simulation, the second factor acts on attention and relevance by motivating the
player through challenges, the integrated scoring system, and the game levels in a fun
atmosphere. The last factor in turn reinforces the learner's attention through the pres-
ence of audio, graphics, and animated elements with multimedia effects [13], [28],
[29].

Moreover, virtual simulation is a resource in nursing education, which has an im-
pact on the achievement of educational objectives of training [9], [30] . Indeed, stu-
dents prefer the study of cases in a virtual simulation environment offering opportuni-
ties for practical experimentation because they reinforce the traditional cases and
facilitate the management of real patients [7].

2.2 Serious game

In education, a serious game presents a learner-centered approach that uses virtual
simulation to mimic reality. It is a complementary tool to optimize the acquisition of
clinical skills, to complement simulation and to stimulate student motivation [5], [12],
[31].

Serious games have fundamental characteristics; the use of a synthetic rule struc-
tured world, feedback mechanisms, and challenges to guide learners in knowledge
development and its transfer [13], [16], [31].
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Several advantages have been attributed to serious game; development of
knowledge, skills, autonomy, motivation, decision making in the student, and also the
ability for the teacher to evaluate and monitor the student's progress [13], [32].

2.3  Serious game and evaluation

The serious game can be a formative evaluation tool, complementary to the learn-
ing evaluation tools adopted, given that evaluation is a fundamental component of the
game, through scores, levels, ranking [16] , and feedback [33], [34].

This evaluation provides information on the behavior and performance of the play-
er through the correct answers, the objectives reached and the steps taken [35].

Moreover, the evaluation can take several forms. (1) Internal to the game by study-
ing the score and the objectives reached, the resources mobilized, and the difficulties
encountered in achieving a specific objective. (2) Outside the game, either before,
during, or after the game by using interviews, MCQ,s or development questions. (3)
Within the game, as an integral part that does not interrupt the game experience and
the study of the student's attitude is done by a recorded file describing his or her jour-
ney [36].

Therefore, it is necessary to ensure the presence of several scenarios related to the
achievement of learning objectives, to provide feedback during and after the game
[37]. Moreover, it is important to compare the students' actions and achievements
with their satisfaction and motivation [13].

2.4  Serious game and behavioral engagement

Several authors have shown that integrating serious game into learning helps to
raise the level of student engagement compared to traditional teaching methods.[5],
[13],[16], [38].

Moreover, for Viau (1994), engagement is the indicator of school motivation, and
it is most likely to have a direct impact on students’ success [39], It involves "the
initiation of action" and "active participation [40] et «la participation active» [41].
Furthermore, the work done on the subject defines three dimensions related to school
engagement: behavioral, cognitive, and affective aspects [42]-[44].

According to Blumenfeld and al (2005), behavioral engagement can be seen as a
continuum of participation, essentially referring to the positive or negative behaviors
that the learner demonstrates in school and class [45], [46]. Positive behaviors include
following instructions, involvement in school tasks and activities proposed by the
teacher, and participation in extracurricular activities [44], [47]. Negative behaviors
include absenteeism, disruptive behavior, and lack of academic effort [48], [49].

Today, the use of technology in the teaching and learning process promotes student
engagement and motivation. Indeed, a series of studies conducted by Corno and Man-
dinach demonstrate links between the use of digital technologies, motivation, en-
gagement, and performance of students [50].

Moreover, the implementation of online learning activities generates a large num-
ber of traces that allow us to analyze what learners do in real-time about what was
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expected [51], [52]. In our study, these indices allow us to analyze the behavioral
engagement of students in their learning process.

Indeed, the serious game allows keeping the learners' activities in the form of logs,
which generates traces of the different pages visited and the different actions per-
formed. This traceability is a good indicator to better understand the learners' behav-
ior and therefore to have a clear idea of their behavioral engagement. These traces can
also be transformed to represent a measure of behavioral engagement [53].

2.5 Serious game and motivation

The serious game is an effective tool for stimulating student motivation because it
uses technology [5], [16]. Therefore, measuring the levels of motivation in the student
allows us to diagnose the problems encountered throughout the learning process and
the factors that influence them. Moreover, the use of Keller's ARCS model (2010) on
the motivational design of a technology-based instructional program (IMMS) allows
for the measurement of motivation through the collection of information necessary to
determine the strengths and weaknesses of the serious game used to support learning
[25]. Tt is based on four factors of motivation namely: attention, relevance, confidence
and satisfaction [25], [54], [55].

The first factor is attention, it consists of stimulating the learners' curiosity. The
second factor is relevance, it is based on the adequacy between the objectives and the
needs expressed by the learners. The third factor, confidence, is based on the guaran-
tee of feelings of control and hope of success, which pushes the student to make more
effort in the activities to achieve the objectives. Finally, the last factor is based on the
evaluation and interpretation of the results obtained by the students, to determine their
level of satisfaction, and to maintain their motivation [56], [57].

3 Methodology

3.1 Participants

The experimental study's participants (n=58) were second-year polyvalent nursing
students in the Bachelor's degree program in nursing at Casablanca's High Institute of
Nursing and Health Techniques.

3.2 Data collection methods

The methodological approach addresses three components. The first aims to meas-
ure the effects of the serious game on the clinical learning of nursing students through
their theoretical and practical summative scores. It is a randomized quasi-
experimental study with two groups one experimental and one control group. The
polyvalent nursing students (n=58) were randomly divided into two groups; experi-
mental group 1 (n=29) and control group 2 (n=29). Both groups received the same
content taught at a distance during the lock-in period on "pediatric nursing". Only the
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experimental group received an online serious game that was played in three scenari-
os with an embedded assessment system in each scenario played. The purpose of the
assessment embedded in the game was to study the degree of mastery of pediatric
nursing knowledge and skills.

The module taught was designed to help students acquire knowledge and skills in
pediatric nursing before their integration into the clinical placement. Based on this,
both groups received the same traditional assessments. Thus, two assessments were
scheduled after the end of the lock-in; a written MCQ exam and a practical exam to
measure the effects of the serious game on the clinical learning of the nursing stu-
dents.

The second part of the study is based on the analysis of the students' activity traces
provided by the VTS Editor platform and on the distribution of a questionnaire to 29
students. The latter is developed from Killer's model (2010), and it focuses on meas-
uring the levels of motivation among the students of the experimental group to study
their satisfaction with the serious game and its impact on their motivation. The 36-
item questionnaire has four factors related to attention, relevance, confidence, and
satisfaction.

The third part of the study focuses on the evaluation of the learners' engagement in
the game scenarios through the indicators provided on VTS Perform, namely partici-
pation, punctuality in the completion of the game, number of attempts, and follow-up
of the completion of the tests and the game.

3.3  Experimental study design

The design of the serious game is based on Kiili's (2005) model for the construc-
tion of an appropriate learning environment and a review of the literature on the de-
sign of educational scenarios in serious games.

It consists of three scenarios on three pediatric nursing practices (gastric feeding,
peripheral venous access, bronchial aspiration) designed according to the care pro-
cess: diagnosis, material, technique, evaluation, and monitoring. Moreover, the sce-
narios were designed in close consultation with the teacher of the module, and two
teachers trained in virtual simulation and gamification.

For each element of the process, the objectives to be achieved and the history of
the framework are specified, as well as the presence of a scoring system based on
scores, challenges, and feedback to help the student make decisions based on the
reactions of the virtual patient.

The serious game is designed in the VTS Editor Education version 2 platform and
is accessible via the VTS Player platform. While the follow-up of the progress of each
student is ensured on VTS Perform, it allows to know the course of each student in
the game, the number of his/her attempts, his/her mistakes, the scores obtained in
each stage, and a final detailed assessment for each student.
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3.4  Analysis of the results

The data from the experimental study are analyzed by SPSS version 22 software.
Student's t-test for two independent samples is used to compare the summative scores
of the two experimental and control groups, while the questionnaire data were submit-
ted to descriptive statistical analysis.

3.5 Process followed

Several actions are undertaken to facilitate the student's access to the game in a dis-
tance learning period; (1) the creation of a personal account for each student with a
username and password. (2) Sending activation invitations for each student. (3) Ex-
planation of how to use VTS Player with a virtual remote demonstration. (4) Daily
remote support for each student to become familiar with the learning tool, to solve
access difficulties, to answer questions. (5) Monitoring the progress of each student,
with reminders to play a scenario or complete it.

3.6 Ethical considerations

Permission to conduct the study is obtained from the Ministry of Health and the
management of ISPITS in Casablanca. In addition, the ethical principles of free and
informed consent, anonymity, and confidentiality are taken into account.

4 Results

4.1 Results of the experimental study

According to the data analysis, the average summative score for the written test for
the experimental group is 15.09 points, whereas it is 14.14 points for the control
group. Furthermore, the average summative score for the practical test in the experi-
mental group is 14.95 points, whereas it is 14.78 points in the control group.

The results of Student's t-test for two independent samples show the presence of an
average difference of -0.95 for the written exam and -0.16 for the practical exam
between the two groups of students. However, this difference is statistically signifi-
cant for the former (t= -2.706, p=0.009) while it is not significant for the latter (t= -
0.373, p=0.711). (See Table 1).

Table 1. Difference between students' Means in the written and practical examination

Categories n Mean and standard deviation t df |p-value
. L Control 29 14,14(1.54)
Theoretical examination - -2.70650.53| 0.009
Experimental| 29 15,09(1.08)
. L Control 29 14,78(1.55)
practical examination - -0.373| 56 | 0.711
experimental | 29 14,95(1.77)
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4.2  The behavioral engagement of students through the analysis of follow-up
traces

The evaluation of the learners' engagement in the implementation of the game sce-
narios is based on the indicators provided on VTS Perform. These are the actions that
the students have performed and that allow to consider the student as active. In our
case, these indicators are; participation and punctuality in the realization of the game,
the number of attempts (effort). (See Table 2).

Table 2. Analysis of Learner Access

Days Sunday | Monday | Tuesday | Wednesday | Thursday | Friday | Saturday | Sunday
Morning (6H to 12H) 0 0 0 0 0 0 0 0
Afternoon (12H to 18H) 24 02 01 28 03 02 05 04
Evening (18H to 24H) 0 0 19 0 02 13 0 01
After midnight (24H to 6H) 0 01 02 01 07 0 02 0
Overall time spent (in min) | 189,57 | 60,11 | 200,8 404,61 161,04 [163,56| 137,84 | 51,74
Opverall score achieved 1264 | 1393 3203 4797 1506 1743 643 647
Number of attempts 24 03 23 40 14 13 08 07
Completed scenario (number)| 06 01 12 19 08 03 03 03

Table 2 explains the characteristics of students' access to the serious game
throughout their participation. In this case, the unit is the week. We can see that the
majority of students participated in the game with 146 attempts. Also, access was
based on availability; mostly in the afternoon and evening. In addition, we record the
maximum access on Wednesday with the highest score (4797 points).

We notice that the students are committed to the completion of the game and the
realization of the different integrated tests. Tracking the progress of each student
shows that completion differs according to the time and availability of the students.
(See Figure 1,2).
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Fig. 1. Analysis of student access
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Fig. 2. The scores achieved by the students

4.3  The result of the questionnaire survey

The test of reliability of the questionnaire by Cronbach's Alpha (o= 0.80) shows
that it is a valid and reliable measurement scale from a statistical point of view.

Socio-demographic characteristics of the participants. Data from 29 partici-
pants show a very young population of students between 19 and 24 years of age
(100%), with a predominance of women (96.6%), of Moroccan nationality.

Students' motivation towards the serious game. With regard to the "attention"
factor in the serious game, students express a positive perception when dealing with
initial attention, content, and organization as well. The best-scored items are related to
these aspects. There was something interesting at the beginning of the game that got
my attention (4.79+£0.41), the way the information is arranged in the game helped
keep my attention (4.72+0.84), the variety of reading passages, activities, illustrations,
etc., helped keep my attention on the game (4.66+0.81). While the aspects related to
unattractiveness and boredom in the game are the least scored; the design of the game
looks dry and unappealing (2.21£1.26) the style of writing in the game is boring
(1.79£1.01). (See Table 3).

Concerning the factor of "relevance", students assign more scores to features relat-
ed to what is taught, usefulness of the game, response to their interest, importance of
success (4.83+0.46; 4.83+0.38; 4.69+0.47) (See Table 4).
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Table 3. Students' scores on the attention factor in the serious game

item Description Mean Stal.ldz.lrd
deviation
5 There was something interesting at the beginning of the game that got my atten- 479 041
tion. ’ ’
8 The interface design of the game is eye-catching 4.34 1.07
11 |The quality of the writing in the game helped to hold my attention. 4.62 0.67
12 |The content of the game is so abstract that it was hard to keep my attention on it. 241 1.32
15 |The design of the game looks dry and unappealing. 2.21 1.26
17 |The way the information is arranged in the game helped keep my attention. 4.72 0.84
20 |The game has things that stimulated my curiosity. 4.52 0.73
22 |The amount of repetition in the game caused me to get bored sometimes. 2.86 1.38
24 | learned some things that were surprising or unexpected with the game. 4.00 1.13
The variety of reading passages, activities, illustrations, etc., helped keep my
28 . 4,66 ,81
attention on the game.
29 |The style of writing in the game is boring. 1,79 1,01
31 |[There are so many words on each game screen/page that it is irritating. 2,24 1,43
Table 4. Students' scores on the relevance factor in the serious game
item Description Mean Stm.ld?rd
deviation
6 It is clear to me how the content of the game is related to things I already know. 4,83 ,46
9 There were examples that showed me how the game could be important to some 4.62 67
people in the learning setting. ? ’
10 [Completing activities in the game successfully was important to me. 4,69 54
16  |The content of the game is relevant to my interests. 4,69 47
13 There are explanations or examples of how people use the knowledge in the 469 60
game. ’ ’
The content and style of writing in the game convey the impression that its
23 . . 3,83 1,13
content is worth knowing.
26  |The game was not relevant to my needs because I already knew most of it. 1,93 92
I could relate the content of the game to things I have seen, done or thought
30 . . 4,48 ,68
about in my own life.
33 The content in the game will be useful to me. 4,83 38

For the "confidence" factor, students appreciate the orienting information in the in-
troduction (4.83+0.53), the feelings of confidence (4.69+0.80) and the ability to learn
the content (4.66+0.53) that the serious game provides. However, the difficulty as-
pects were the lowest-rated; The activities in the game were too difficult (2.03+1.23)
The game was more difficult to understand than I would like for it to be (1.83%1.13)
(See Table 5).
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Table 5. Students' scores on the confidence factor in the serious game

item Description Mean Stal.ldz.lrd
deviation

1 When I first looked at the game, I had the impression that it would be easy for me. | 4,52 ,57

3 The game was more difficult to understand than I would like for it to be. 1,83 1,13
After reading the introductory information, I felt confident that I knew what I was

4 4,83 ,53
supposed to learn from the game.
The game had so much information that it was hard to pick out and remember the

7 . . 2,52 1,55
important points.

13 |As I worked on the game, I was confident that I could learn the content. 4,66 55

19 |The activities in the game were too difficult. 2,03 1,23
After working on the game for a while, I was confident that I would be able to pass

25 441 | .62
a test on the content.

34 |l could not really understand quite a bit of the material in the game. 2,03 1,08
The good organization of the content in the game helped me be confident that 1

35 . . 4,69 ,80
would learn this material.

Regarding the "satisfaction" factor in the serious game, the students express a very
positive appreciation of the serious game and the feedback integrated into all activi-
ties. Besides, the following items are the most important for them; I really enjoyed
learning with the game (4.83%0.38) the wording of feedback after the exercises, or of
other comments in the game, helped me feel rewarded for my effort (4.79+0.49) it
was a pleasure to work on such a well-designed game (4.72+0.64). (See Table 6).

Table 6. Students' scores on the satisfaction factor in the serious game

item Description Mean 33?:2;::
5 Completing the exercises in the game gave me a satisfying feeling of accomplishment. | 4,69 ,541
14 |1 enjoyed the game so much that I would like to know more about this topic. 4,72 ,455
21 |Ireally enjoyed learning with the game. 4,83 ,384
27 The wording of feedback after the exercises, or of other comments in the game, 479 491
helped me feel rewarded for my effort. ’ ’
32 |If felt good to successfully complete the game. 4,52 871
36 |It was a pleasure to work on such a well-designed game. 4,72 ,649

When comparing the mean and standard deviations of the motivation factors, we
find that the satisfaction factor had the highest score (4.71+0.34) followed by the
relevance, attention, and confidence factors. (See Table 7).

Table 7. Ranking of motivation factors by the degree of importance according to students

Group Dimensions/level of importance Mean Standard deviation
satisfaction 4.71 0.34
relevance 4.28 0.32
Students -
Attention 3.59 0.44
confidence 3.50 0.40
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5 Discussion

This study was conducted at ISPITS in Casablanca to investigate the impact of the
serious game on pediatric nursing students' learning, behavioral engagement, and
motivation. The findings indicate a positive impact on nursing care acquisition and
motivation among polyvalent nursing students.

Indeed, the experimental study demonstrated a positive effect of the serious game
on the learning of pediatric nursing care in second-year polyvalent nursing students.
The summative scores of the two groups were compared using Student's t-test for two
independent samples. According to the results, the serious game allows for an im-
provement in students' clinical knowledge acquisition in pediatric nursing. However,
this study showed that it did not have an effect on clinical nursing skills.

these results corroborate with the results of Tan and al (2017) study, which showed
that the average post-test scores of knowledge and self-confidence among the partici-
pants in the experimental group improved significantly (p< 0.001) after the interven-
tion of the blood transfusion serious game. However, no significant difference p
=0.11 was found between the two groups on the average post-test performance scores
[31].

Similarly, Checa and Bustillo (2020) showed little improvement in students' skills
although high levels of motivation, engagement, and interest were found [5].

Furthermore, the results of the questionnaire survey showed that the serious game
has a positive impact on students' motivation throughout the learning process. The
students expressed their satisfaction with the serious game, due to its relevance, its
ability to attract their attention and create feelings of confidence. In the same sense,
Fonseca and al (2015) state that students highly appreciated the serious game for its
easy use at any time and place respecting their learning pace, its didactic design. It
gives students access to feedback based on their actions and mistakes, and it moti-
vates them to be active and independent in their learning in order to develop their
abilities and gain new knowledge [6], [58].

In addition, according to De Serio and al (2013), the high scores attributed to the
factors of attention (3.76) and confidence (3.63) followed by satisfaction and rele-
vance demonstrate the positive impact of virtual learning on the motivation of stu-
dents, leading them to achieve high levels of engagement in learning activities with
less cognitive effort [25], [55].

Indeed, the analysis of the traces through the indicators provided by VTS Perform,
allow us to appreciate the commitment of the learners in the serious game through
their daily participation, the punctuality in the realization of the game, the number of
attempts which is 146 and the follow-up of the completion of the tests by the scores.
In the same vein, Thomas, Wadsworth, Jin, and Thunders (2016) demonstrate along
with self-assessment test scores, the number of attempts also has a significant impact
on learning quality. This leads us to find that the use of serious game positively im-
pacts student engagement and persistence [59].

Besides, the use of serious games in nursing education is based on the increase of
learning efficiency, strong motivation, and the involvement and commitment of the
learner in the clinical environment by achieving educational training objectives in
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virtual situations [16], [30]. It is a complementary learning tool to optimize the acqui-
sition of clinical skills during simulation [16], [31].

Thus, it is possible to adopt a mixed approach combining the serious game for the
learning of clinical knowledge followed by the simulation for the acquisition of skills
and clinical competencies. This approach acts on the student's confidence in his abili-
ties and the reduction of his anxiety during clinical learning.

6 Conclusion

This study was carried out at the ISPITS in Casablanca to study the impact of the
serious game on the learning of nursing care in pediatrics among nursing students and
on their motivation. The major results show, on the one hand, the positive impact of
the game on the learning of clinical knowledge in nursing through the comparison of
the scores obtained by the two experimental and control groups and on the other hand,
its impact on the motivation of the polyvalent nursing students, who strongly express
their satisfaction with the game and also their engagement in learning.

However, it is necessary to repeat the experience of the serious game in several
nursing modules to obtain reliable results. Further studies must be conducted on the
impact of combining serious gaming with simulation on the acquisition and improve-
ment of clinical skills and competencies of nursing students.

7 Limitations of the study

The present study was conducted to investigate the impact of the serious game on
nursing students' learning and motivation and has some limitations: namely, its small
sample size, and its focus on a single module with a single profile of polyvalent nurs-
ing students. As a consequence, the possibility of generalizing the results obtained is
limited.

Furthermore, the impact study was conducted in the short term, but in order to
draw significant conclusions, the impact must be studied in the long term as well.
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