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ABSTRACT
Background: Previous research in nursing has found favorable results from the use
of teaching methodologies alternative to lectures. One of the complementary
methodologies used for university teaching is gamification, or the inclusion of game
elements, creating a dynamic learning environment that allows the acquisition of
knowledge and the development of other skills necessary for nursing students.
The purpose of this study was to evaluate the effect of a gamification session on
student satisfaction and knowledge scores in nursing students in simulated
laboratory practice.
Methods: A pre-post quasi-experimental study was conducted with 122 students
from the nursing degree program who participated in the research. The evaluation
consisted of four sessions of three hours each. In two sessions, participants were
trained through a vertical methodology, by means of theoretical training provided by
teaching staff, and two hours of clinical simulation, where the students were able to
practice the techniques on professional simulators. At the other two sessions,
participants received an explanation of the theoretical aspects of the session, one
hour of clinical simulation, and one hour of gamification, in which they had to pass
tests based on the performance of practical activities on the subject of the session.
At the end of the gamification session, all the participants received a certificate as
winners of the “nursing game”.
Results: There was an improvement in the satisfaction and the knowledge level in the
gamification sessions. Both were statistically significant (P < 0.001). There was an
improvement in the items related to the development of critical thinking and the
mobilizing concepts from theory to practice in the gamification sessions.
Conclusion: The intervention was effective in improving the satisfaction of the
sessions received and in knowledge development.

Subjects Health Policy, Nursing, Science and Medical Education, Healthcare Services
Keywords Gamification, Nursing students, Knowledge, Learning, Satisfaction

INTRODUCTION
Currently, the main methodology used in university teaching is the master class, which can
sometimes account for up to 70% of the total teaching hours. This methodology is
considered an effective and fast method transmitting knowledge. In master classes, the
responsible teachers play the main role, exposing the content to the students, who are
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passive recipients of information; even so, master classes have limitations such as the loss
of attention span over time. In recent years, new teaching methodologies have emerged
that try to solve this limitation, such as peer education or flipped learning, learning
through scenario simulation, gamification applied to teaching or game-based learning
(Gómez-Urquiza, 2019; Sadeghi, Sedaghat & Sha Ahmadi, 2014; Safari et al., 2006;
Schmidt et al., 2010).

University nursing teaching requires an innovative pedagogical approach to meet the
increasing demands of an ever-changing healthcare environment. Gamification, which
incorporates game elements into non-game environments such as educational contexts,
has emerged as a potential strategy to improve undergraduate nursing students’ academic
engagement and performance (Day-Black et al., 2015).

The creation of a simulated scenario based on real cases or with simulated examples, but
based on a health reality, accelerates the acquisition of technical skills, knowledge and
abilities to manage problems that may arise when moving from theoretical content to real
health situations (LeBlanc, 2012). In the case of biomedical sciences education,
significantly greater benefits have been obtained in simulated scenarios than in traditional
education based on vertical training (Rohlfsen et al., 2020).

There are positive results regarding the use of gamification in the training of health
careers. The review by Nieto-Escámez & Roldán-Tapia (2021) evaluated the feasibility of
incorporating gamification techniques for university teaching during the COVID-19
pandemic, finding high acceptance by students and obtaining improvements in academic
performance. These improvements are associated with the high satisfaction reported by
the participants, who showed high motivation to pass the games, as well as the presence of
a favorable climate for meaningful learning. Another example of this is the review by
Martos-Cabrera et al. (2020), which found that university students, using games in
non-playful environments such as teachers, mastered skills such as glycemic control
through glycosylated hemoglobin; contributing with this innovative teaching methodology
to an increase in the level of knowledge and positive attitudes toward healthy living habits.

In the specific context of nursing teaching, gamification has been associated with
significant improvements in the acquisition of clinical skills, quick and accurate decision-
making, as well as an increase in students’ confidence and self-efficacy; in addition to the
development of essential non-technical skills for nursing professionals such as effective
communication, time management and problem-solving (Day-Black et al., 2015;
Gómez-Urquiza, 2019).

Despite the benefits, it is crucial to address the challenges associated with
implementing gamification in university education. Lack of technological resources,
resistance to change, and the need for effective integration with the curriculum are key
considerations that must be addressed to ensure the long-term success of this educational
strategy (Rodríguez-Torres et al., 2022).

Therefore, gamification is presented as a promising tool to improve the training of
university nursing students. The combination of game elements in a non-gaming
environment, with theoretical and practical learning, can enhance the preparation of
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future health professionals, providing them with the skills and confidence necessary to face
the challenges of modern health care (Jodoi et al., 2021).

This is why the objective of this research was to evaluate the effect of a gamification
session on student satisfaction and the knowledge scores of nursing students in simulated
laboratory practices.

MATERIALS AND METHODS
Design
A quasi-experimental pre-post study was conducted to evaluate the satisfaction of nursing
students and the scores obtained in the evaluation of the simulated laboratory practical
sessions. This methodology was chosen in order to not deprive students of the best possible
learning. The Strengthening the Reporting of Observational Studies in Epidemiology
(STROBE) and Template for Intervention Description and Replication (TIDieR)
guidelines were followed to report the study.

Sample and settings
The target population was young students in the nursing degree program at a Spanish
university during the 2021/2022 academic year. As inclusion criteria, we established
students enrolled in the clinical nursing course who had not previously completed the
laboratory practicum.

Control and intervention about game-based learning
Participants were divided into 10 groups of approximately 12–15 people each and received
two 3-h sessions about the necessary isolation measures depending on the type of patient
to be treated and the techniques for removing foreign bodies in eyes and ears (without
integrating any game-based learning aspect). These sessions consisted of a 1-h theoretical
presentation by the lecturer in charge and two hours of clinical simulation in which the
students carried out practice on prepared teaching simulators after visualization of the
correct technique by the lecturer. The teacher corrected the students throughout the
learning process to ensure they learned the techniques correctly. After these two sessions,
the participants were asked to give feedback that included sociodemographic data,
opinions and satisfaction regarding the teaching methodology and knowledge level.

The second part of the research consisted of exposing the same students to two 3-h
sessions, using a teaching methodology based on game-based learning on the palpation
and assessment of the lymph nodes and the neurosensory and vascular assessment of the
feet of a patient with diabetes mellitus. These sessions consisted of a theoretical
presentation by the teacher in charge for 1 h, then an hour of clinical simulation using the
theoretical simulators, similar to the previous sessions, where the participants performed
the techniques under the supervision and correction of the teacher. Finally, in the last hour
of the session, the participants of the same students’ group dressed as the participants of
the television series “The Squid Game”, that is, with green jumpsuits, which were indicative
of being participants in the game, and the teacher in charge dressed in a red jumpsuit as the
supervisor of the participants in that series. In this part, the participants had to

Sanz-Martos et al. (2024), PeerJ, DOI 10.7717/peerj.17167 3/14

http://dx.doi.org/10.7717/peerj.17167
https://peerj.com/


demonstrate their skills at various clinical stations independently. The first clinical station
consisted of 15 clinical cases exposed in documents, in which the students randomly
choose one each of these cases, and in front of the teacher, they would have to present the
evaluation techniques of these patients with diabetic foot (previous history of ulcers,
presence or absence of peripheral neuropathies, peripheral vascular diseases, possible
presence of structural and biomechanical anomalies, and knowledge and attitude toward
self-care on the part of the patient), as well as the identification measures of possible
neuropathy (Semmes Weinstein monofilament, Rydel-Seifferf graduated tuning fork,
Achilles reflex, thermal rod, and cotton swab or brush). The teacher recorded the
corresponding measures or techniques the students named in each clinical case through a
checklist The second station consisted of performing the exploration of a diabetic foot on a
simulator, and assigning the correct nursing care. Each case was developed individually,
with observation by the rest of the group, who were asked to note down potential areas for
improvement, to be discussed at the end of the session. The teacher used a checklist for the
interventions and activities proposed by the student in question; if interventions or nursing
care were lacking, the student’s final score for the activity, decreased in points. Finally, the
third clinical station consisted of the assessment and palpation of the lymph nodes through
15 clinical cases; each clinical case was explained to a student in each round who acted as
the patient, and a partner who was exposed to the test was the person evaluated; the
realization of this station was also one by one. The professor used a checklist to verify that
they had considered all the elements (node shape and size, sensitivity, mobility, and
consistency). All students were subjected to the same level of difficulty in the tests.
The technique developed was evaluated and not the result of lymph node localization,
because there are some that are easier and others that are more complex.

The total score of the different checklists was used for the final qualification of the
practice by the students. The students did not know the final mark of the practice until they
completed the self-administered questionnaires (sociodemographic data, opinion, and
satisfaction regarding teaching methodology and knowledge level) to avoid conditioning
answer.

All students, received a certificate as winners of the “nursing game” (Fig. 1) for
participating. The process of developing the sessions is shown in Fig. 2.

Data collection
The data were collected by means of a questionnaire designed for this research composed
of three blocks:

� Sociodemographic data and opinions: This block comprised five variables (sex, age, not
having any previous experience with game-based learning, usefulness of the activity,
description of the activity carried out). All variables had several precoded response
categories, with an added option in which students could write another response. Only
one response per variable was allowed except for the last variable where participants
could indicate several options.
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� Satisfaction feedback on the activity developed: We measured the feedback of the
participants by means of a scale composed of 10 items measured on a Likert scale (1–5).
The range of scores in the scale varies between 10 and 50 points maximum. The scale
was made ad-hoc for this research and evaluated by a committee of national experts.
The group consisted of four university lecturers of the nursing degree and three
secondary school teachers in Spanish high schools. They were asked, using a Likert scale
(1–5), for their evaluation of the relevance of the item for measuring the participants’
satisfaction with a teaching activity and the clarity with which they had been written.
The degree of agreement among the experts was evaluated by means of Aiken’s V
statistic, obtaining for the 10 items selected for the version used in the research a value of
agreement higher than 0.7 points.

� Knowledge: It was evaluated by means of the questions of the course evaluation test,
establishing as test variables 10 items on the course matter of the practical sessions in
which the gamification methodology was used and as a test variable the rating of the 10
items of the theoretical-practical sessions in which a vertical methodology was used.

Participants were informed about the objective of this research and were asked to sign
an informed consent after agreeing to participate in the study. During data collection, at
least one member of the research team was present to answer any questions or problems
related to the completion of the questionnaire. Completion of the questionnaire lasted
approximately 10 min. Anonymity was guaranteed throughout the collection and
processing of the information.

Figure 1 Certificate of the winners of the nursing game. Full-size DOI: 10.7717/peerj.17167/fig-1

Figure 2 Process of developing sessions. Full-size DOI: 10.7717/peerj.17167/fig-2
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Data analysis
The data were transcribed into an Excel document to begin the data analysis process. A
descriptive analysis of sociodemographic information was carried out, obtaining their
distributions in frequencies and percentages. The scores of the two scales (satisfaction and
knowledge) were expressed by means of measures of central tendency and dispersion.
The normality of the scores distributions was tested using the Kolmogorov-Smirnov test
for the intervention and control scores on the feedback and knowledge variables. Both
scales followed a non-parametric distribution.

A descriptive analysis was conducted of the feedback on the activity developed and
knowledge items about the intervention and control sessions. The differences between the
scores from the two types of sessions were calculated using theWilcoxon test and the effect
size using the Cliff Delta statistic. The level of significance was set at 0.05. All analyses were
performed using SPSS version 27 and JASP version 0.17 for Windows.

Ethical considerations
The Institutional Review Board of the University of Jaen approved this study (DIC.21/14.
TFM). An information sheet was given to the participants. If students agreed to participate,
they completed and signed informed consent prior to undertaking the session. Students
were not obliged to participate and were reassured that this would not affect their progress
and success in their course of study. Confidentiality of personal data was guaranteed.
To compare the participants’ information, they themselves chose their code, which was
requested in the evaluation with the two teaching methodologies. No personal data or
identifiers were included in the information collection tools. The entire procedure was
collected and processing of the information was carried out in accordance with the data
protection law of Spain (Spanish Goverment, 2018). Participants were informed and agreed
to have their data published in a scientific article.

RESULTS
Descriptive analysis
The sample consisted of 122 students from a Spanish university’s second year of the
Nursing degree program. Most of the participants (79.5%) were females with a mean age of
20.77 years (SD: 5.03). Over half (61.5%) of participants did not know about the concept of
gamification, and 75.4% had no previous experience with gamification (Table 1).

The main adjectives used by participants to describe the gamification experience were
fun, focused during the game, and motivated. None of the participants felt bored during
the gamification sessions, and all said that they would like to use it in future nursing degree
classes. All the participants completed the game and received a badge as winners of the
nursing game (Table 2).

Satisfaction with the sessions
The satisfaction scale showed a high internal consistency value for the analysis sample,
both in the evaluation of the vertical methodology (a = 0.893) and for the sessions with
gamification (a = 0.840). The average score on the feedback on the activity developed with
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traditional methodology was 42.80 (SD: 6.38) points and 47.98 (SD: 3.41) points with the
gamification methodology, improving 12.10%. This difference was statistically significant
(Z = −8.229, p < 0.001; Delta: 0.567; Table 3).

There was an improvement in the score for all items with the gamification sessions, with
significant differences in all of them, reaching a score of 4.90 points out of five points for
item 2 “The exercises I have done promote my reasoning and critical skills” and item 5
“The activities have helped me to develop practical technical skills” about the perceived
development of critical thinking and reasoning skills and practice (Table 4).

In the analysis of subgroups according to the dependent variables analyzed, we found a
statistically significant difference in participants’ satisfaction score for learning after the
gamification session, with higher satisfaction among females. In the traditional
methodology sessions, no differences were found for any of the participants’
sociodemographic variables (Table 5).

Table 1 Characteristics of the sample.

Variable Categories N (%)

Gender Men 25 (20.5%)

Women 97 (79.5%)

Previous experience with a gamification session Yes 30 (24.6%)

No 92 (75.4%)

Table 2 Results on the perception of the activity.

Variable Categories N (%)

Opinion about the gamification session Fun 106 (86.9%)

Focus 67 (54.9%)

Tense 52 (42.6%)

Tired 1 (0.8%)

Bored 0 (0%)

Motivated 89 (73%)

Future use in the nursing degree Yes 122 (100%)

Knowledge about gamification Yes 47 (38.5%)

No 75 (61.5%)

Table 3 Characteristics of the sample with both teaching methodologies.

Variables Vertical methodology Gamification methodology P

Opinion on the activity developed* 42.80 ± 6.38 47.98 ± 3.41 Z = 8.229

P < 0.01

Knowledge level* 7.42 ± 2.15 8.68 ± 1.41 Z = −5.776

P < 0.001

Note:
* Data expressed as mean.
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Knowledge scale
For the knowledge scale, with traditional methodology, the score was 7.42 (SD: 2.15)
points, and with the gamification methodology, 8.68 (SD: 1.41) points, improving 16.98%
(statistically significant Z = −5.776, P < 0.001; Delta: 0.341; Table 3).

No statistically significant differences were found in the level of knowledge by any of the
participants’ sociodemographic variables (Table 5).

DISCUSSION
This study aimed to evaluate the effect of a theoretical-practical session with gamification
methodology on the modification of learning satisfaction and the level of theoretical
knowledge acquired during the session. After the session, learning satisfaction increased by
five points, on a maximum scale of 50 possible. An important factor to be studied in

Table 4 Item analysis of the opinion scale.

Item Session without
gamification

Sessions with
gamification

P

M SD M SD

1- I consider the information provided necessary 4.35 0.91 4.75 0.54 <0.01

2- The exercises I have done promote my reasoning and critical skills 4.05 1.04 4.90 0.3 <0.01

3- I feel prepared to act in a situation similar to the one presented. 3.78 1.02 4.80 0.53 <0.01

4- The activities carried out have helped me to make associations between the theoretical part and
the practical part of the content.

4.06 0.92 4.83 0.38 <0.01

5- The activities have helped me to develop practical technical skills. 4.30 0.95 4.90 0.43 <0.01

6- I found the difficulty of the contents acceptable 4.30 0.89 4.76 0.45 <0.01

7- I found the resources proposed by the teacher to be sufficient. 4.38 0.81 4.57 0.82 0.017

8- The material provided is easily understandable. 4.53 0.79 4.85 0.54 <0.01

9- The demonstrations by the teacher have helped me to learn how to carry out the techniques. 4.48 0.82 4.75 0.65 <0.01

10- I found the information clear and precise. 4.57 0.76 4.87 0.50 <0.01

Table 5 Characteristics of the sample with the traditional and gamification methodology.

Variables Categories Vertical Contrast Gamification Contrast

Motivation Gender Male 41.28 ± 6.22 Z = −1.634 46.92 ± 5.17 Z = −2.113*

Female 43.19 ± 6.4 48.26 ± 2.75

Age Rho = −0.129 Rho = −0.056

Have had any previous experience with gamification
experiences

Yes 41.70 ± 5.93 Z = −1.511 47.50 ± 3.26 Z = −1.218

No 43.15 ± 6.51 48.14 ± 3.45

Knowledge Gender Male 6.55 ± 2.53 Z = −1.876 8.4 ± 1.67 Z = −0.715

Female 7.64 ± 1.99 8.75 ± 1.33

Age Rho = −0.088 Rho = 0.031

Have had any previous experience with gamification
experiences

Yes 7.63 ± 2.33 Z = −0.997 8.83 ± 1.31 Z = −0.642

No 7.35 ± 2.10 8.63 ± 1.44

Note:
* P < 0.05.
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learning environments is student satisfaction. It is considered an important outcome, and
introducing gamification as part of the training process seems to provide a positive effect
not only on satisfaction but also on motivation, both of which are important elements in
student learning (Ratinho & Martins, 2023). The items that exhibited the highest
percentage of satisfaction were those relating to the perceived effectiveness of developing
critical thinking. The experience of Jodoi et al. (2021) found a similar result to our research,
finding that participants exposed to a gamification session and using a mobile application
significantly increased their rate of success in critical thinking. However, this result was
similar to that obtained by the group that used the mobile application exclusively, so we
must be cautious when interpreting the results. Although a striking result is the significant
improvement compared to a control group in those that received training through a
master class, highlighting the need to incorporate new teaching methodologies in
university teaching. Gamification proved to be effective in mobilizing the theoretical
concepts presented in the subject into a practical context and applied to reality, finding
improvements in the development of healthy lifestyle habits (Pérez-López, Rivera-García &
Delgado-Fernández, 2017), the development of empathetic attitudes toward people
with functional diversity (Oliver, Sterkenburg & Van Rensburg, 2019) or the risk of
infection by the human immunodeficiency virus (Petersen, Beer & Dumbar-Kringe, 2011).
Gamification is an effective tool for visualizing processes; however, the modifications must
be evaluated to ensure that they are maintained over time, as the effect of this intervention
can be balanced and disappear. Petersen, Beer & Dumbar-Kringe (2011) states that we must
be cautious when applying it to the modification of attitudes, as these may be influenced by
other variables such as knowledge about the element or experiences prior to the evaluation,
which has a significant effect on the creation of new attitudes, reinforcement of existing
ones or modification of previous ones (Rodríguez, 2004).

The creation of a realistic learning climate is a fundamental element that allows nursing
students to develop skills such as teamwork and working under pressure, essential skills to
face the healthcare reality, where they will work in healthcare teams made up of people
with different theorical knowledge and with a high level of care pressure. In our experience,
and in a novel way compared to other studies, a competitive game was created where
students had to pass each test in a certain timeframe, not have any penalty in the next test,
and obtain the final prize as winner of the “game of nursing”. In this game, they got
exposed to pressure to perform tasks within the time available and perform them correctly.
However, one aspect to highlight is that the teammates helped each other to continue
playing, highlighting the development of camaraderie skills. During the game, teachers
reported that they were able to help their classmates, seeking to create a favorable climate
so that everyone could play and learn together. This result was similar in terms of the
methodology used by researchers (Gómez-Urquiza et al., 2019), who exposed students to
an escape room in which a group of five students had to collaborate to leave the room
within a certain time limit under the supervision of teachers. In this case, the scenario kept
them “locked in” to create pressure.

During the activity, our participants were focused, fun and motivated, reflecting
previous findings in research on gamification, which described the experiences as
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innovative, useful for learning and very satisfying, allowing the visualization of theoretical
concepts that will be remembered (Gómez-Urquiza et al., 2019; Pérez-López, Rivera-García
& Delgado-Fernández, 2017; Sánchez-Martín et al., 2020; Tejero, 2021).

The second variable of interest in our research, associated with modifying satisfaction
with learning, was the level of knowledge developed through the gamification
methodology. Our research found a statistically significant difference between theoretical
knowledge of concepts addressed through gamification and concepts addressed through a
traditional methodology. The gamification methodology proved to be effective in
improving the level of knowledge, which was evaluated by scoring the items. This coincides
with research by other authors such as Azhari et al. (2019), Ferriz-Valero et al. (2020), and
Luchi, Montrezor & Mancordes (2017). Previous studies, such as the one carried out by
Ezezika et al. (2018) on the use of gamification to achieve knowledge about nutrition,
showed similar results with a significant increase in the theoretical knowledge acquired
that was linked to a greater motivation to learn and relate the everyday knowledge with
new knowledge. In contrast, we find the study by Nasiri et al. (2019) that determines that
games are insufficient for promoting learning results in nursing students.

Regarding the level of knowledge, one aspect to highlight is the gender differences found
in previous research in which women obtained significantly higher scores than men
(Ferriz-Valero et al., 2020). In our study, we found that the level of knowledge of women
was higher than that of men, although it did not reach statistical significance. However, the
satisfaction for learning did obtain a significant difference in favor of the women, who were
more motivated to learn through gamification. This difference may be due to a greater
predisposition to learning through mobile applications and social networks on the part of
women, as well as their interest in the use of games as teaching tools, while men prefer
games with a mainly recreational interest or application (Holzmann et al., 2020).

The incorporation of a teaching methodology related to a game is an element that
significantly increased the level of satisfaction with the teaching received, as well as the
level of knowledge, showing itself to be an effective and positive complementary
methodology for teaching.

Among the main limitations of the research, it is worth highlighting that the contents
taught through gamification and traditional methods were different. Therefore, we must be
cautious in our interpretations, as the differences may be overestimated due to the different
topics, and the differences in knowledge could be due to the content of the sessions and not
to the teaching methodology used, which is a future proposal to be considered in new
research. However, this is the most feasible way to conduct the study with existing
resources, to compare traditional and new methodologies, and not to deprive and students
of the gamification experience. On the other hand, satisfaction was measured after the
gamification session and could be overestimated due to the high level of emotion
associated with the game. For future research, we recommend assessing the development
of practical skills as an outcome variable.

As a future line of research, the possibility of evaluating the usefulness perceived by the
participants is proposed since, in our research we found a high level of usefulness and
desire to use gamification in future sessions, but these two variables were not evaluated in
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the sessions with traditional teaching methodology. The development of practical skills is
another of the future areas to be measured, seeking to determine the effect both in terms of
increasing the level of knowledge and the development of practical skills useful in the
health professions. Finally, the participants’ evaluation of their feelings during the
gamification session should be addressed through qualitative methodology in future
research.

CONCLUSIONS
Students obtained an improvement in satisfaction and the level of theoretical knowledge
after the gamification sessions, in addition to describing their experience with gamification
as fun, with motivation and concentration during the game. All concluded that they would
like to continue using this methodology in the rest of nursing degree classes. Using
gamification as a complementary methodology in university teaching is an effective
element for acquiring theoretical knowledge. Thus, it becomes clear that gamification
should be used more consistently during the teaching of nursing degree courses.

ACKNOWLEDGEMENTS
We would like to thank all the nursing students who voluntarily participated in this study.

ADDITIONAL INFORMATION AND DECLARATIONS

Funding
The authors received no funding for this work.

Competing Interests
The authors declare that they have no competing interests.

Author Contributions
� Sebastián Sanz-Martos conceived and designed the experiments, performed the
experiments, analyzed the data, prepared figures and/or tables, authored or reviewed
drafts of the article, and approved the final draft.

� Cristina Álvarez-García conceived and designed the experiments, performed the
experiments, prepared figures and/or tables, authored or reviewed drafts of the article,
and approved the final draft.

� Carmen Álvarez-Nieto conceived and designed the experiments, performed the
experiments, authored or reviewed drafts of the article, and approved the final draft.

� Isabel M. López-Medina conceived and designed the experiments, performed the
experiments, authored or reviewed drafts of the article, and approved the final draft.

� María Dolores López-Franco performed the experiments, authored or reviewed drafts of
the article, and approved the final draft.

� Maria E. Fernandez-Martinez performed the experiments, authored or reviewed drafts
of the article, and approved the final draft.

Sanz-Martos et al. (2024), PeerJ, DOI 10.7717/peerj.17167 11/14

http://dx.doi.org/10.7717/peerj.17167
https://peerj.com/


� Lucía Ortega-Donaire conceived and designed the experiments, performed the
experiments, prepared figures and/or tables, authored or reviewed drafts of the article,
and approved the final draft.

Human Ethics
The following information was supplied relating to ethical approvals (i.e., approving body
and any reference numbers):

The University of Jaen granted Ethical approval to carry out the study (Ethical
Application Ref: DIC.21/14.TFM)

Data Availability
The following information was supplied regarding data availability:

The data is available at Harvard Dataverse: Sanz Martos, Sebastián, 2023, “Replication
blinder Data for Effectiveness of gamification in nursing degree education: A
quasi-experimental study”, https://doi.org/10.7910/DVN/KZ7600, Harvard Dataverse, V1.

Supplemental Information
Supplemental information for this article can be found online at http://dx.doi.org/10.7717/
peerj.17167#supplemental-information.

REFERENCES
Azhari NN, Manaf RA, Ng SW, Shakeeb SFB, Mohd AR, Saad WZ, Nordin AA. 2019.

Gamification, a successful method for foster leptospirosis knowledge among university students:
a pilot study. International Journal of Environmental and Research Public Health 16(12):2108
DOI 10.3390/ijerph16122108.

Day-Black C, Merrill EB, Konzelman L, Williams T, Hart N. 2015. Gamification: an innovative
teaching-learning strategy for the digital nursing students in a community health nursing course.
Association of Black Nursing Faculty in Higher Education 26:90–94.

Ezezika O, Oh J, Edeagu N, Boyo W. 2018. Gamification of nutrition: a preliminary study on the
impact of gamification on nutrition knowledge, attitude, and behaviour of adolescents in
Nigeria. Nutrition and Health 24(3):137–144 DOI 10.1177/0260106018782211.

Ferriz-Valero A, Østerlie O, García S, García-Jaén M. 2020. Gamification in physical education:
evaluation of impact on motivation and academic performance within higher education.
International of Journal of Environmental and Research Public Health 17(12):4465
DOI 10.3390/ijerph17124465.

Gómez-Urquiza JL. 2019. Gamificación y aprendizaje basado en juegos en la docencia en
enfermería. Metas de Enfermería 22:29–32 DOI 10.35667/MetasEnf.2019.22.1003081391.

Gómez-Urquiza JL, Gómez-Salgado J, Albendín-García L, Correa-Rodríguez M, González-
Jiménez M, González-Jiménez E, Cañadas-de-laFuente GA. 2019. The impact on student`s
opinion and motivation of using a Nursing Escape Room as a teaching game: a descriptive study.
Nurse Education Today 72:73–76 DOI 10.1016/j.nedt.2018.10.018.

Holzmann SL, Schäfer H, Plecher DA, Stecher L, Klinker J, Groh G, Hauner H, Holzapfel C.
2020. Serious games for nutricional education: Online survey on preferences, motives and
behaviors among young adults at university. JMIR Serious Games 8(2):e16216
DOI 10.2196/16216.

Sanz-Martos et al. (2024), PeerJ, DOI 10.7717/peerj.17167 12/14

https://doi.org/10.7910/DVN/KZ7600
http://dx.doi.org/10.7717/peerj.17167#supplemental-information
http://dx.doi.org/10.7717/peerj.17167#supplemental-information
http://dx.doi.org/10.3390/ijerph16122108
http://dx.doi.org/10.1177/0260106018782211
http://dx.doi.org/10.3390/ijerph17124465
http://dx.doi.org/10.35667/MetasEnf.2019.22.1003081391
http://dx.doi.org/10.1016/j.nedt.2018.10.018
http://dx.doi.org/10.2196/16216
http://dx.doi.org/10.7717/peerj.17167
https://peerj.com/


Jodoi K, Takenaka N, Uchida S, Nakagawa S, Inoue N. 2021. Developing an active-learning app
to improve critical thinking: item selection and gamification effects. Heliyon 7(11):e08256
DOI 10.1016/j.heliyon.2021.e08256.

LeBlanc VR. 2012. Review article. Simulation in anesthesia: state of the science and looking
forward. Canadian Journal of Anesthesia 59(2):193–202 DOI 10.1007/s12630-011-9638-8.

Luchi KC, Montrezor LH, Mancordes FK. 2017. Effect of an educational game on university
student’s learning about action potentials. Advances in Physiology Education 41(2):222–230
DOI 10.1152/advan.00146.2016.

Martos-Cabrera MB, Membrive-Jiménez MJ, Suleiman-Martos N, Mota-Romero E, Cañadas-
De la Fuente GA, Gómez-Urquiza JL, Albendín-García L. 2020. Games and health education
for diabetes control: a systematic review with meta-analysis. Healthcare 8(4):399
DOI 10.3390/healthcare8040399.

Nasiri M, Amirmohseni L, Mofidi A, Pires Padilha Paim C, Bigdeli Shamloo MB, Asadi M.
2019. Educational games developed for students in perioperative nursing: a systematic review
and appraisal of the evidence. Nurse Education in Practice 37(1):88–96
DOI 10.1016/j.nepr.2019.05.002.

Nieto-Escámez FA, Roldán-Tapia MD. 2021. Gamification as online teaching strategy during
COVID-19: a mini-review. Frontiers in Psychology 12:100322 DOI 10.3389/fpsyg.2021.648552.

Oliver L, Sterkenburg P, Van Rensburg E. 2019. The effect of a serious game on empathy and
prejudice of psychology students towards persons with disabilities. African Journal of Disability
8(1):328 DOI 10.4102/ajod.v8i0.328.

Petersen N, Beer J, Dumbar-Kringe H. 2011. Use of a simulation game for HIV/AIDS education
with pre-service teachers. African Journal of AIDS Research 10(1):73–81
DOI 10.2989/16085906.2011.575550.

Pérez-López IJ, Rivera-García E, Delgado-Fernández M. 2017. Mejora de los hábitos de vida
saludables en alumnos uni-versitarios mediante una propuesta de gamificación. Nutrición
Hospitalaria 34(4):942–951 DOI 10.20960/nh.669.

Ratinho E, Martins C. 2023. The role of gamified learnings strategies in student’s motivation in
high school and higher ed-ucation: a systematic review. Heliyon 9(8):e19033
DOI 10.1016/j.heliyon.2023.e19033.

Rodríguez ML. 2004. Teoría del aprendizaje significativo. Tenerife: Centro de Educación a
Distancia (C.E.A.D.).

Rodríguez-Torres A, Cañar-Leiton N, Gualoto-Andrango O, Correa-Echevarry J, Morales-
Tierra J. 2022. Los beneficios de la gamificación en la enseñanza de la educación física. Dominio
de las Ciencias 8(2):662–681.

Rohlfsen CJ, Sayles H, Moore GF, Mikuls TR, O’Dell JR, McBrien S, Johnson T, Fowler ZD,
Cannella AC. 2020. Innovation in early medical education, no bells or whistles required. BMC
Medical Education 20:39 DOI 10.1186/s12909-020-1947-6.

Sánchez-Martín J, Corrales-Serrano M, Luque-Sendra A, Zamora-Polo F. 2020. Exit for success.
Gamifying science and technology for university students using escape-room. A Preliminary
approach. Heliyon 6(7):e04340 DOI 10.1016/j.heliyon.2020.e04340.

Sadeghi R, Sedaghat MM, Sha Ahmadi F. 2014. Comparison of the effect of lecture and blended
teaching methods on stu-dent`s learning and satisfaction. Journal of Advances Medical
Education & Professionalism 2:146–150.

Safari M, Yazdanpanah B, Ghafarian HR, Yazdanpanah S. 2006. Comparing the effect of lecture
and discussion methods on student’s learning and satisfaction. Iran Journal of Medical
Education 6:59–64.

Sanz-Martos et al. (2024), PeerJ, DOI 10.7717/peerj.17167 13/14

http://dx.doi.org/10.1016/j.heliyon.2021.e08256
http://dx.doi.org/10.1007/s12630-011-9638-8
http://dx.doi.org/10.1152/advan.00146.2016
http://dx.doi.org/10.3390/healthcare8040399
http://dx.doi.org/10.1016/j.nepr.2019.05.002
http://dx.doi.org/10.3389/fpsyg.2021.648552
http://dx.doi.org/10.4102/ajod.v8i0.328
http://dx.doi.org/10.2989/16085906.2011.575550
http://dx.doi.org/10.20960/nh.669
http://dx.doi.org/10.1016/j.heliyon.2023.e19033
http://dx.doi.org/10.1186/s12909-020-1947-6
http://dx.doi.org/10.1016/j.heliyon.2020.e04340
http://dx.doi.org/10.7717/peerj.17167
https://peerj.com/


Schmidt HG, Cohen-Schotanus J, Van der Molen HT, Splinter TAW, Bultel J, Holdrinet R,
RossumHJM. 2010. Learning more by being taught less: a time-for-self-study theory explaining
curricular effects on graduation rate and study duration. Higher Education 60(3):287–300
DOI 10.1007/s10734-009-9300-3.

Spanish Goverment. 2018. Ley orgánica 3/2018, de 5 de diciembre, de Protección de datos
personales y garantía de los derechos digitales. Available at https://www.boe.es/eli/es/lo/2018/12/
05/3/con.

Tejero LL. 2021. Quizizz estrategia de gamificación para optimizar el aprendizaje de la historia de
enfermería. In: Revista del Congrés Internacional de Docència Universitària i Innovació (CIDUI).
Vol. 5.

Sanz-Martos et al. (2024), PeerJ, DOI 10.7717/peerj.17167 14/14

http://dx.doi.org/10.1007/s10734-009-9300-3
https://www.boe.es/eli/es/lo/2018/12/05/3/con
https://www.boe.es/eli/es/lo/2018/12/05/3/con
http://dx.doi.org/10.7717/peerj.17167
https://peerj.com/

	Effectiveness of gamification in nursing degree education
	Introduction
	Materials and Methods
	Results
	Discussion
	Conclusions
	flink6
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


